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THE BOOK OF THE DEAD ' 

The Papyrus ef Asti ist the BriEtk Mtueuin The 
Egyptian text with interlinear transliteration and trans- ' 
lation, a running translation, introduction, &c By | 
F A. Wallis Badge, Litt D,, Keeper of Egyptian and j 
Assyrian Antiquities. Printed by order of the Trustees, 
1895 (London Longmans, Kegan Paul, &c) 
ERHAPS one of the most attractive and popular 
departments of science is that which treats trf the 
early customs and beliefs of pnmitivc man Within | 
recent years considerable attention has been directed to , 
this subject Not only have speciahsts, such as Mann 
bardt, Waits, Bastian, and 1 ylur, to mention a few pro 
minent names, devoted themselves to the collection and 
classification of matenal, but a great body of the reading 
pubhc have followed their labours with intense interest, 
old have einbarlccd on a course of original inquiry on 
their own account 1 he chief reason for this widespread 
study of comparative religion is to be sought in the foct 
that no demands arc made on the student for any special 
training in order that he may appreciate its methods and 
results Let him but have the passion of the collector 
and a love for his subject, and he is folly equipped for bis 
work, all he requires beside are books that will yield 
reliable information concerning the folk-lore or super 
stition of any early or pnmitive ran Readers of Nature, 

therefore, will be interested in hearing some acemint of 
a remarkable work, recently published by the Trustees 
of the British Museum, which deals with the religion of ' 
the oldest nation in the world whose records have 
survived to the present day 
The nation to which we refer, it is needless to say, are , 
the Egyptians, whose civilisation on the banks of the 
Nile stretches back into a remote antiquity Both the 
art and hterature of this people were in the main the I 
product of their religious belief in a future existence, 
what we possess of the former we owe to its preservation 
in the tomb, while a great part of the latter has come j 
down to us m a body of religious compositions to which I 
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Egyptologists have given the comprehensive title of “ The 
Book of the Dead ” It is with “The Book of the Dead ” 
that the work m question deals. In the year 1888 the 
Trustees of the British Museum acquired the largest and 
most perfect specimen of this composition as preserved 
by that class of papym whirh date from the second half 
of the eighteenth dynasty (about HC 1500-1400) About 
four months ago the Trustees publislied a second edition 
of the facamtle of the papyrus »nd now Dr Wallis 
Budge, the Keeper of Egyptian and Assy nan Antiquities, 
has produced a volume dealing exhaustively with the 
contents of this unique document 

It would be impossible to treat at any length in a short 
review the many problems discussed in the work before 
us We can, however, briefly indicate its general scope 
and contents Dr Budge has given a transliteration 
and literal translation of the hieroglyphn text, armnged 
interhncarly, which will lie of great value to the student 
rhis IS followed by a running tmnslation, together with 
a dcscnptietn and explanation of the vanous vignettes 
with which the papyrus is pnifusely illustrated—a pnr 
lion of the work which will welcomed by the general 
reader Perhaps of even greater importance, however, 
IS the Introduction Here the author has traced in 
detail the history and grow th of “ Pho ik»k of the Dead," 
from Its first appearance on tht Pyramids of the fifth 
dynasty to its latest hiiraln recension in the early 
ctntunis of the Chnstiin era h rom the hands of the 
pnests of Huri|x>lis wc follow the work to Thebes, where 
wc hrst find it divided into definite sections or cimpters, 
each with Its distinctive title Thence, through the 
closely allied version of the twlentieth dynasty to Sats, 
where each chapter received its definite place in the 
series, and the order there intniduccd continued in use 
down to the Greek occupation of the country Having 
laid before the reader a cntical digest of the external 
history of the work. Dr Budge then turns to internal 
questions, and proceeds to summarise the chief aspects 
of Egyptian belief, supporting each of his theses with 
atatiODS from the native literature. He treats at length 
of the legend of Osins, so closely connected with the 
doctnne of eternal life, and thence passes to the Egyptian 
idea of God Phis section is followed by a detailed 
B 


N ilURt 


[Ma^ 2, 1895 


defccnption of the gods of The Book of the Dead, and 
of the pnmipal geogriphical and mylhidtyical places 
mentioned therein I he practical ude of htoptiin 
worship then engages our attentwo, and we see the 
pricst performing the tompbeated syatem of ntuil and 
cLfLinony that accompanied the banal of the dead and, 
the ground having thus been cleared, one passes on to a 
considerition of the Papyrus of Am itself Am in whose 
honour the work was wntten, was chancellor of the 
eiclesiastir il revenues and endowrments of Abjdos and 
Thebes from the &ct of hu exalted offiiial position, 
therefore we ma), with Dr Budge, regard his Papyrus 
IS typical of the funcril booV in vogue among the 
Theban nobles of his time 

In the course of the Introduction Dr Budge has 
idrairably distinguished the uses of the Lgyptiin word 
tuUr, which correspond to a transition fiom inthropo- 
morphie and polytheistic ideas to a lofty monotheism 
The denvation of the word is a moot point among 
Egyptologists though all agree in rendering the word 
by god Its onginal signification however, may be 
disregarded, for it does not affect the later history of the 
word with which we ire it present concerned What 
eier its ongin, there is no doubt that the singular neitr 
IS often used to express an entirely different conception 
to]that conveyed hytuhru its plural, the former tong 
employed to designate a supreme god, the latter i 
niimbei of powers and beings which were held to be 
supernatural but were finite and endowed with human 
xjualitics and limitations The truth of this will be 
evident to iny one who will lead through the passages 
collected by Dr Budge in support of his contention 
Dr Budge cites the similir difficulty that atUches to 
the interpretation of the Hebrew word iloktm, a com 
panson that might be dwelt on with idiantige One 
point of difference however may here be noted In 
the history of the Hebrews we can point to the exact 
penod when the radical change from polytheism to the 
belief in one god took place With the nse of the 
prophets in the ninth century BC the nation im 
bibed the loftier conception and they assimilated the 
pio(dietir teaching with such effect that, during the post 
exilic collection of the national litertture all traces of 
their former polytheism were as far as possible obliter 
ated In theur literature therefore as it has reached 
us, the earlier national beliefs have survived only in 
indirect allusions and in the form of single words With 
the Egyptians, on the other hand, this change in con 
leption can be ascribed to no particular epoch We 
hnd the idea of a supreme god in existence as early as 
the fifth dynasty yet throughout the whole penod of 
Egyptian history there existed side by side with it the 
lower ronceppon of half human deities, ind the belief 
in an eternal and infinite god w is not considered incon 
sistent with legends concerning lesser deities who could 
eat and drink, and, like men, grew old ind died 

To this tolerance, or lather attichment, displayed by 
the Egyptians for their legends and tnditioiud beheis 
students of comparative religion at the present day owe 
a ktting debt of gratitudi Foi many of the legends 
pdffserved in late papyn hive been handed down un 
,fjkanged from earlier times while the earlier monuments 
themselves have escaped the fury of the iconoclast We 
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will refer to one such legend cited by Dr Budge In a 
text of the fifth dynasty, the deceased long Unas is de« 
senbed in the form of a god as feeding upon men and 
gods He hunts the gods in the fields, and, having 
snared them roasts and eats the best of them, using the 
old gods and goddesses ftir fuel, and, by thus eating 
their bodies and drinking the blood, he absorbs their 
divine nature and life into his own Many parallels to 
this quaint legend might be cited fiom the primitive 
beliefe of other races 

We cannot conclude without a reference m the un 
polemical spirit in which the book is wiittin, which is 
perhaps the result of a scientific training m Semitic 
languages and htenture having been brought to bear on 
the difficult problems of Egyptian rebgion Throughout 
the work it is evident that one of the chief aims of Di 
Budge has been to assist the reader to understand the 
evidence which documents nearly ;mao years old are heie 
made to produce, ind to judge of its value for himself 
To the anthropologist and the student of comparitive 
religion we theiefin Ixilicve the work will be eqtnlly 
valuable 

^ rm poll fv i I ION OP no 

O er de BemtehUng dt hh mm in Jut kempt eft 
[ (jtdielle van VlumLnit By J Mae I lod With 

I 35 l-igures ((>ent \uylsteke 1894) 

HIS book IS prefaced with a histoiical inlroduetiun 
I which tiaces the study of the biology of floweis 
from the appeannee of the work of Cameranus in 1691 
to the present day Not onlv does the author give in 
account of the work of the laiious wliters but he also 
devotes i good deal of space to intiasmg their eon 
elusions, and eompanng them with one mother Df 
these entuisnis it miy be noticed thit he considers that 
too much impoitance has been ascribed to the colours of 
flowers in ittracting insect visitors, ind he adduces 
seicril futs m support of his new brom these 
exunples it ippears that there arc certainly some eases 
m which the bright colours of flowers hive not got the 
object of itti letmg insects yet surely in the vast imijoriiv 
of eises whether the development of bright colours was 
j primalily for this object or not, the showy floral leaves 
I act as advertisements to catch the eye of wandering 
insects \s the author substitutes no definite thiory to 
account for the colouration of flowers it seems prohibit 
I th It the old view will hold its ground 
I I he gieiter part of the book (about 430 pp) is 
tiken up with an account of the floral mechanisms of 
the plants found m East and West blanders The 
mechanisms of a large number of species are carefully 
described, and the descmptions ire illustrated by many 
good woodcuts in great part onginal, m 1 few cases 
bomnved from other authors At the conclusion of the 
dcscnption of each species 1 list of their insect visitors 
IS given , these lists appear to be very complete, and will 
doubtless be useful for reference 

The latter part of the work is largely taken up with an 
endeavoui to find a pariUelism between the annual 
evolution of the vanous classes of plants and insects 
classified according to their mutu il biological relations 
But the author idmits thit this ittempt has not been 
successful 
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'the lost Mction to i^hich «« would call atteation is 
that which contains a descnption of a theory to explain 
why some plants are adapted for direct fertilisation, and 
others for crossed fertilisation According to this theory, 
cntomophilous plants haie to make certain sacrifices in 
order to attract visitors in the shape of the substances 
needed in the formation of nectar and various perfumes, 
w-hich are, to a large extent, drawn from the reserve* 
materials contained in the plant at the time of flow-ennK 
If these reserve materials arc present in considerable 
i|uantities, the plant will be able to produce much nectar, 
\c, and will attract mnn> insects, and become adapted 
(u crossed fertilisation If on tht other hand, it has 
iMit little of these stores, it will be able to expend verj 
little in attracting insects, but will have to keep tht 
great part of its scanty stores for the maturation of its 
fruits and seeds Tlit consequence will be that thi 
Howors of these latter plants will be but little visited b> 
ln8cct^ and wiill hctoine adapted to self-feitihsation 
Tht author, while he admits that this theory is insuffi 
I lent to explain certain observations, >ct maintains that 
It IS more general in its application than Warming’s 
idea expressed wnth regard to the flora of Greenland 
According to this latter author, crossed fertilisation may 
lx; considered the rule in the cast, of those plants which 
multiply rapidly b> vegetative reproduction, while plants 
without this second method of reproducing their kind 
ind which must necessarily bnng their seeds to maturity, 
ire most usually adapted to self fcrtdisation It is, how 
cier, most probable that neither of these theones ^ould 
lx. regarded as in itself giving all the determining causes 
till a plant becoming adapted to crossed or self fertih 
sotion, but as only expressing two of, it may be, many 
factors which are at work in moulding any given plant 
for one form of fenihsation or another H H 1) 


OUJi BOOK :iHEH 

hmU Lmn A travirs Ic CauMSt VMj tt Im- 
prastons d'un Boitmtslc 8vo pp 348 (Pans 
Libraire h ischbaeher) 

Ok Luvikk accompanied his botanical fnend, Signor 
'Stephen Sommier, on a tour through the Central Caucasus 
m 1890^ the object being mainly to collect and study the 
flora of the mountains. The letters which he sent to bis 
fnends tecording his impressions were published in .1 
magazine without his knowledge, although not wntten for 
the public, and the present volume js practically a re 
publication of the letters, edited by tlic author, and 
illustrated by numerous sketches and reproductions of 
uhoto^phs. Amongst the latter are several of Signor 
Vittono Bella’s fine pictures of Caucasian scenery, wmch, 
however, are not done justice to in the process blocks 
The botanical results of the lourncy have Wn mbiisbed 
for the most part in the Bullettn of the Italian Botanical 
t>oaety,and only a list of^the sixty nine new species found 
IS given in the book, such*Inferences to botany as occur in 
the text, though full of interest and presenting some acute 
gvneralisatioiis, by no means preponderating over the 
miscellaneous observations of an intelligent tourist, and 
the pleasantly narrated incidents of travel A list of 
thirty-seven species of lepidoptera collected by Ur lamer 
IS alM given. 

The two botanists were accompanied by an Itahan 
peasant as hunter, cook and ^eml assistant, and 
together they experienced few dimcuhiai and no danger 
on their journeys through unfrequented regions for four 
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I months. Aflir some cxcursiont hi the neighbourtiood of 
Datum and of 1 iflis, they started from Kutais for the 
. journey across the range, going up the valley of the 
Kion and across the Latpari Pass into Swanetia. After 
I traversing the valleys of Swanetia and Abkbasia, and 
making an excursion up the valley of the Kuturtli on the 
western slope of ElhuR,thOT reached the northern plain 
, by the V alley of the kulian They returned to Tiflis by the 
. coach road fitJm Vladikivkas through the Danel Pass 
heavily laden with more than ten thousand botaniod 
sMcimcns, the drying of whirh was a never foiling source 
01 surpnie and amusement to natives and Russian 
ofiiaal* alike 

The spini of holiday uid nature-worship breathes 
through the whole book K irely, we believe,» a traveller 
in untrodden ways so abk to appreaate to the foil the de- 
< lights of his surroundings as this light-hearted Swiss 
physician, whose high spirits and good-humour rettdn 
contagious qualities even through the pages of his bode. 

H R. M 

Kdence Benders By Vincent 1 Murchd Books i to 
111 (London Macmillan and Ca, 1895 ) 

In elementary schools where the rudiments of knowledge 
about properties and things are taught, these books may 
be introduced with advantage as reading books. The 
' style IS conversational, and every cflbrt appears to 
have been made to convey the uiformabon in simjAe 
I language, as well as to make it interesting 


inrrhBs to the editor 

, [Tht hddor dots not hold himself reshonsthU for optniens ex 
pressed hy hts correspendenis PteiSher can he tmderltlhe 
to rUnrn or to correspond with the writers ef, rejeeted 
\ mannsenpts intended for this or any ether part of Natoeic. 
So notice is taken ^ anonymous cornmnnueUions 1 

Origin of the Cultivated Cineraria. 

I In the lecent discunuon at the Royal Society, I uned os an 
illustration of the amount of variation which could be brought 
I about under artilieul conditions in a limited time, the caae of 
I Cineraria ernenta, which I regarded as having given rise to 
the cultivated Cineraria. 

This Mr Bateson describes ns * muleading ” 

I have read ell he has to ui, and, with the assistance of com 
petent memhets of my staff, have carefully examined authenta. 
speamens of all the spears he name-s as having had a share in 
thijsuentage of the Cinerana 

Those species, if I uiideostand him nuhlly, are four in num 
lier cmenta aunta, populifolta and Tanata They were all 
iiitnxluecd mto English horticulture, through Kew, between 
1777 and 1780, and were figure-d and ilescnbed by L’tUntiec in 
his “ bertum AngUcum ” 

A technical discusaon of the subject would necessarily take 
up a good deal of space, ami would not be very interestmc to 
readera of Nath EE. Mr Bateson Kfera to De Candolle’s 
” Prodnimus.” It will be sufficioit, perhaps, to say that had 
he studied that anthonty with eare, he would have found 
that while ernenta is, bke the modem CineTuria herbaceous, 
annta, pepuhfeha and lanoda ore shrubby species. Further, 
while the modan Cinerana retains the exact foluge of ertten a, 
that of anrita and popnbfolta resembles the fobage of the white 
poplar, “ folia populi albe " Apart from the additional 
but that pepnlijolta has yellow jfowers, I think I may 
confidently appeal to even the non botanical eye as to whether 
the modem Cineraria exhibits anything of the white poplar 
character about it As to lanata, its general aspect u stiff 
ciently indicated by lU specific name It is repiciented 
by numerous specimens in No. 4 House at Kew, when, Mr 
^esofl may inspect it He will ptofaalily then regret, for tht 
sake of hw reputation as a naturalist, that he ctanmitted himself 
to print on a subject on which he evidently possesses bttlc 
obi^vc knowledge 

I nwy add that m the 'discnasion at the Royal Society, Mr 
Bateson asserted to my surprise that tht cullivated vaneties of 
Use CamaUia could be distinguished by their leaves alone I 
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interiected a 
number of sj 


___ — —-t <Uy 1 carefully examined a large 

of speametM here with a member my ataff, and we 
iuled to confirm Mr fiatcam’i itateinent.* 

W T Thisriton I)vrr 

Royal (mrdeiu, Ktw, Ai>Hl 29. 

The Unit of Heat 

Mr GRirKnHb, in a recent commnnicatian to the Royal 
Soaety, has called attention to the mdefinltenem attending our 
preaent knowledge of the heat unit. In thu connection 1 would 
wish to xuggeat—what indeed baa long been preaent in my mind 
—that a u^ of heat other than the preaent calorie la deiarable 
The preaent thermal umt la highly arbitraty, aa well aa moat 
difficult of verification. Thia u true, whether we take the 
temperature at which the calorie la to be meaaured aa 4*C or 
i(* C or aa the temperature of minimum apeofic heat of water 
The calone owea ita perpetuaboo to the method of mixturea—a 
labonoua and inaccniate method of caloninetry—and data from 
a period when the vanationa in the apedfic heat of water were 
not held of account 

If we do adhere to a apedfic beat of water calone, it will be 
neceaaary to proceed ox in the determination of the xtandard 
metre t obtam the more or lea inaccurate measure of the pnmary 
unit in terma of some more accessible quantity 

My auggeadon la that we start with an acc^Ue unit 1 think 
the latentheat of steam at the standard preaure has first claim 
One gramme of aaturated Ream at 760 m m might be assumed 


to give up the unit quantiN of heat in bei 
rdiaiige <R temperature This umt might 
(wder to avoid confiision with the esia&g 


becoming w 
ht be odleti 


idled a therm, m 

_ _ t Theapeafic heat 

of water woidd then stand as about 1 8 milli therms. The larger 
value of the new unit commends itself as being more applicable 
■to the pioblema of applied science: which, indeed, may be 
infersed nom the fact tw engineers often understand the term 
odwiie the kiiogtamme-dagtee 

1 am aware tW the change proposed u a radical one , but an 
appreciable change is better than a vexatious correction, and we 
know now that revision and change are inevitable 

In the definition of the proposed umt we repla e the unreliable 
thermometer by one of the most trustworthy of instnimenta—the 
barometer, and our quantiba of heat may be determined by the 
chendcal balance, and, at Tfio *> directly upon the 

w^hta. We are sure of the punty of the matenaL 

'nuuty College, Dubbn. J Joi V 

Ths Study of SarthquakeR in the South«BRBt of 
Europe 

In two rcixnt nota in Mature (vol k pp 180, 468) atten 
tion hai been drawn to the foundation by the Ottoman Govern 
ment of a geodjmamic section of the Imperial Meteorolocical 
Obaervatoiy at Constantinople The new department has been 
placed under the direction of Or G Agamennone, who for 
several years held a tiinilar office at Rome, and who is well 
known to leismoioguts for the valuable work performed by him 
in Italy 

Not content with the foundation of a seismolugical observa 
tory. Dr Agamennone has also undertaken the oiganiution of 
earthquake studies throughout the Ottoman Empire, and he is 
anxious to extend thia very important branch of nis work so as 
to include the entire district within and Imrdcnng the eastern 
end of the Metlitermnean As there must be many readers of 
Nature who arc able, either directly or indirectly, to aid him 
m thii attempt, 1 should be grateiul if you would allow me 
to recommend it to their attentioo and support Dr Agamen 
Done't address is “ Obsggrvatoire Impmie M^Airologtque, 
Constantinople (Pen).” 

That one of the finest seilmic regions of the globe should at 
last attract the organised study it oeserva, and that the inHia 
turn of the requisite observations should have fidlen into hands 
so expenencM and capable, will be matters of gratification to 
thMC who ate interested in the procrea of seismology No 
1cm deslnblc would it he that all the results of such observa 
tium should be contained in the paga of a single journal, and 
Dr A'lsmennone’i pobhcation oC a monthly seismic bullctm, 
of wfai^ the first two numbers have already been issued, is an 
a^tioaal tRason ibr the concentmtion of records frim the 
dUbtenl oouitifes concerned m the Turkish Office. 

Birmb^^faiW, ^ml 19. Charuu Davison 

t nh ami teabtnee of variatkia from tlw feral fena In tha Miaea of 


id Pliiou ooder «ot U, pp. «f7-m 
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UnifbmiltarlRniRin in Geology 

In reference to Prof Tudd's excellent statement of the posnua 
of the unifonnitanan, allow me to call attention to an RignsocBt 
which tends to show that, so fiur as earthqnaka and voleatftc 
eruptions are concerned, catastropha may be of graUer magm 
tude now than m earlier geologic times. 

The violence of an explo&in will depmid largely on the 
amount of confinement and nressuie to wluch the exploding 
compoundi are subject, as well shown m the case of Kilauea- 
where there is a constantly open vent and no vudent emptfama— 
as contrasted with the numerous catastiopiuc exjftosioiis of long 
dormant volcanoa whose venu had become sealed up with cores 
of solid lava. But it is admitted that the crust of the earth has 
been growing thicker during all geological time It is therefore 
almost certain that, m the remoter miochs volcanic phenomena 
were more frequent hut lea violent than they have become now 
that the crust »thicker, and, in its lower ptntions. at all events, 
denser and more consolidated The usual argument, that, bceanat. 
the interior of the earth was somewhat l^er in early timvs 
therefbre lolcanic phenomena were more violent, appears to me 
to be entirely fidlaciuus. The liquid matter immediately below 
the crust would have been at the same temperature then as it is 

and other gasa, the thinner and more petmeabl^ crust wcuki 
have allowed of their constant and comparaUvely easy escape. 

1 do not remember to have seen thia consideration referm! tn 
in any discusaion of the question, and I therefbre sulmiit the 
argument to the jutlginent of phymi^ geologists. 

At FRED K Wai ialk. 


ocE!^e"s 


Prof Armstrong's trenchant indictment of thej 
methodsof teaching science, is a little too m ' 

fulminations against thingf ingetuml—<la _ 

•tnictive Probably all good teacberi are agreed upon the per 
niciout fiibhty of the text book and lecture room cram system 
and are in thorough accord as to the educabonal value of 
practical work , ana are waiting only to larn or disetrver the 
best system of employing It To this end destructive ciitiaim helps 
but little What is wanted u some definite scheme of work cun 
structed by masters of practical uutructioD. Prof Armstrong does 
certainly advocate what may be termed the “ research metluxl' 
lait It dues not elucidate the question much, for it is difi^lt to 
understand how far he would extend this method WouM he 
for instance, never mention Dalton’s laws to students until, by a 
sena of analyses, they were in a position to discover them fnr 
themielvn ? Or m the case of spcafic heat, how much informa 
turn should be given licfbie the begmners are set to investigate 
the phenomena alone ? Tliere are two ways of learning practi 
colly jftiysical and chemical truths, either by repeaung methods 
whfch have been explained and demonstreted, and then venfeiag 
each step by actual contact with ral objects, and so acquiring 
real knuwleeW of feet and the appbcation of theory, or by 
struggling to the truth by a process of trial and error That the 
latter prooew, when vuccesanil, la the mure stimulating to the in 
tellect may be admitted, but that it is practically po«rible must be 
doubted In introducing any new subiect to tne muid, suraly 
broad outhna should be given first, and details filled m after 
wards, observation requires teaching as much as any other faculty 
Tyndall tells this story of Faraday As Tyndall was about to 
show the latter an expeiuncnt, Paiaday laid his hand on hw 
shoulder and said “ Wait a minute; what am I to look for 7 ” The 
apjftication is plain —even Faraday felt the advantage of havirw 
the observer fore.armed 

Beginners know not what to observe, and cannot fiuhkm expert 
ments fiif themselves, and therefbre it seems more rattonal, tlM 
students should have the recognised methods of sdenee ezpUned 
and demonstrated to them, and then be caused to repeat the 
necessary operations practically, numerical details beW varied 
aa m mathematical exerdsea. When thus eqmjipcd witll tonnd 
thcoretuad knowledge uid fiur mampulaUve dexterity, they wlB 
be in a position to embark upon “ research” t for tl^ wiU then 
have acquired some power of observation, accuracy, and the 
fimult) of making infereneea. The "research meriiod” ad 
mitia appears like an aHempt to teach a child to read 
before he knows hu letters. 1 am fully conacwos of nra 
audaaty in ventunng into the lists, and am not fenoraiK 
of the sort of folk who “ madly rush where angpls far to 
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ami ; bat if I oui ebcit aomc definite scheme from Prof 
Anmtx^, I,shall tcgsid my own dialectic a nn i h i l ation as a 
smaD price to pay for the nitunate gain D S T Gbant | 
Chraical Laboratoiy, Ljibofc, I’unjabu j 

A Lecture Experiment I 

To show that chlonne will attack tuercuiv, some mercury was j 
shaken apis a covered gaa jar filled with chlotine Onshauine, 
the aides of the jar and also the cover-glaaa became coated with 
a oontiiuioos film cf mercory, as thou^ the inside were advered. j 
Aftera short tune, the film was eaten throuf^, and patches of the i 
while chloride prodneed I have not seen this effect noticed 
in books, so it may be worth while tn call attention to it. | 

C T WoonwARii I 

Municipal Technical Schnd, Ihrmingham, Apnt 25 i 
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''PHE dufauon of the \italityof seeds is perhaps the 
most important of the various phenomena of plant 
life, especially when conaidcrcd in connection with the 
introduction into a country of the economic plants of 
other countries It is a subject that has cntpigcd at¬ 
tention from ven early times, and the literature rdating 
thereto u considmble. Much of this, however, is of a 
traditional and unpractical character, but even if we 
confine ourselves to the demonstrabl&or demonstrated, 
the subject is almost incxluuistible There is such in | 
mfimty of variety in the behaviour of seeds under | 
different conditions, that it is impossible m a short | 
account, such as this must be, to do more than convey a ' 
meral idea of the subject Perhaps the best way to treat 
die quesbon, apart from technicwtieS, is to consider 
the vitality of seeds under ordinary, and under cictrai- 
ordinary, conditions. In the development and germioftion 
of seeds, there is, in a sense, usually a period of gestation 
and a period of incubation, as m oviparous organisms of 
the animal kingdom, and the duration of these periods 
IS within definable hmits, under ordinary conditions, 
though seeds do not exhibit the same fixity of tunc m 
regard to development and vitality as e^gs. The embryo 
of a seed is the result of the impregnation of the female 
ovum in the ovary or young seed-vessel, by the male 
element, generated in the anthers, and in the mature 
state this embryo may fill the whole space within the 
skin, or testa, of the sera, as in the bean and acorn, or 
It may be a comparatively minute body, as in wheat, 
maize, and other cereals, the rest of the s^ being filled 
with matter not incorporated in the embryo fhe 
difference IS one of des^ in deielopment In the one 
case, the growing embryo has ubwrbed into its own 
system, as it were, before germination or the begmning 
m the growth of the embryo into a new plant, the whole 
of the nutrient material provided in the seed for repro¬ 
duction , whereas in the latter ch*e, the process of 
absorption and utilisation of the “ albumen,” or nutnent 
matter, takes place after the seed is deUched from 
the parent punt, and dunng the earliest stage of 
growth of the new plant, so that the plant is nourished 
until It has fonqed organs capable of assimilating 
the food obtainabfe from the atmosphere and earth 
Between these two extremes of develojimeiit of the 
embryo, or future planVig^ore organic connection with 
the parrat ceases, there is every conceivable degree and 
van^, and, as will presently be explained with 
exampl^ some planU are viviparous, in tne sense that 
the embi^ commences active life bdibre being severed 
from the parent, so that when this occurs the pilant is in 
a position to (mw its sustenance fiem unassimilated or 
inorganic materials. Now it is a curious and unexplain- 
aUe ftict that certam seeds exhibiting the extremes 
of embryonal development, instanced in the bean and 
wheat, are equally retentive of their gcrminativc power 
The longevity, if it may be so calira, of seeds is ex 
NO. 13^1, VOL. 52] 


emphfied in ‘ exalbuminous ” seeds as well as in 
“alDummous” seeds of every degree It should be 
mentioned, hoaevrr, tlial the difference is not so much 
one of assimilation or development as of tlje earher or 
later transfer of the nutnent matter of the eeed to the 
embryo or plantlcl Assuming the perfect maturation of 
a seed, certain conditions are necessary to quicken its 
dormant vitality, and the two principal fiictors are heat 
and moisture, varying enormously m amount for different 
planta, and acting much more rapidly im some seeds than 
on otherik even when the amount required is orach the 
same. Neither under natural nor under artificial con 
ditions will tome seeds rctiin their vitality more than ont 
season , and all the resourres of the accumulated exper - 
ence of seed-importers from distant countnes are insufiS 
cicnt in some cases to inaintam their vitality It is not 
altogether because the interval between the dispersal and 
the germination of the seed, under ordinary conditions, is 
necessarily kmger, but ruthcr because in the one case the 
conditions under which t seed will germinate are much 
more restricted than in the other Let us now examine 
the natural conditions under which seeds are commonly 
produced and dispersed, m relation to the retention of 
their vitahty, and wc shall learn how much more it 
depends on their nature, or natural means of protection, 
thM on the seasons An oak tree sheds its acorns in 
autumn, and the Icav cs which fall afterwards afford them 
some protection from frost and excessive dryness But 
the leaves might be blown away from one spot, and the 
acorns CKpooed to intense frost or drought, either of which 
will speemly kill th^m In another spot the leaves may 
drift into thick layers, with an excessive accumulation of 
moisture, causing decay of the underlying acorns, and 
there are many other unfiivourable conditions which may 
destroy the vitality of the acorn It is apparently im 
possible, however, to preserve an acorn’s vitality by any 
artificial means for more than one season. 

The scarlet-nmner bean loses its genmnative power 
on exposure to comparatively slight frost, the degree 
depending upon the amount of moisture m it, yet it will 
retain its vitality for an almost indefinite period under 
favourable artifiaal conditiims. In both of the examples 
given, germination would naturally follow as soon after 
maturation as the conditions allowed. The seeds of the 
hawthorn behave differently Fach haw contains nor 
mally three to five seeds, every one of which is encased 
in a hard, bony envelope, in addition to its proper coat 
or testa. Committed to the earth, and under the most 
favourable conditions, these se«ls do not germinate bll 
the second year, and often not so soon In this instance 
prolongation of vitality is probably due in some measure 
to the protective nature of the shell enclosing the seed 

Returning to seeds in which the embryo or plantlet 
forms only a very small part of the whole body, wheat 
may be taken as a familiar and easily observed illustra 
tion of a seed, the vital energy of which requires very 
little to sumulate it into active growth, and yet this 
same seed, having no special protection m the way of 
coaung, will retain its vitality as long, perhaps, as any 
kind of seed, if not under the influence dT moistui«r 
The primary condition to the preservation of vitality 
m A seed is perfect ripeness Unnpe seeds of manjr 
kinds will germnate and grow mto independent plants if 
sown unmeduttely after removal from the parent The 
faality with which immature wheat will germinate is 
most disastrously exemplified in a wet harvest, when the 
seeds will sprout while the com is standing or in sheaf, 
thus d^roying more or less completely the value of the 
grain for flour, as the starch or flour is consumed in the 
development of the embryo, or what is left is so deten^ 
rated by chemical change that it is not good for ftiod. 
There is perhaps no other seed more susceptible to 
moisture, and none less affected by dryness, or by heat 
or cold in the absence of moisturt. 
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The kind of vivipary exhibited by the wheat la occasion* 
■ally observed in various other plants, and somctimea 
the seeds of pulpy fruits yicrmnmt in the fruit There 
is also a clw of plants in which vivipary is normal 
Prominent hi this class nrc the maniptivea (jHutophortir, 
&c } of muddy sea-shores in the tropics. In these plants 
there IS a remarkable adaptation to conditions, which 
ensures their reproduction From the very inception of 
the embryo there is no a{q»rent intemipnon of active 
vitality in its development and germination In the 
earliest stage the cotyledons or seM-leaves are formed, 
and the radicle or future primary root is represented by 
a very small point When the former have attained their 
full development, which is not {(rent, the latter begins to 
grow and rapidly increases in size. Each fruit or seed- 
vessel, It sh^d be mentioned, contains only one. seed, 
the rootlet of which points to th^ apex of the fruit. 
Soon this rootlet pushes its way through the apex of the 
fruit, and grows into a spindle-shaped body of great 
density and length, thi cotyledons or xecd-lea\es rc- 
maimng partly inside the fniit, and acting as an oigin of 
absorption from the parent plant to nourish the seedling 
In Rkisophora mucrtmatu this radicle attains a length of 
two to three feet, and the seedling eventually fiills, and b) 
Its own weight pcnctrites and sticks in the mud, leaving 
the fruit, containing the exhausted cotyledons attached 
to the tree, where it dnes up. Another singular adap¬ 
tation to conditions is the vital development of the 
seeds of aquatic plants which npen their seeds on or 
under water VaUitnerui is 11 remarkable instance of 
this, rhe unisexual flowers arc formed under water, 
the female on long coiled stalks, which at the right period 
uncoil, and the flower rises just above the surmee of the 
water Simultaneous!) the short stalked male flowers 
are detached from the base of the leaf-stalks, and also 
rise to the surfiiec After impregnation has taken place, 
the stalk of the female flower coils up again, and draws 
the seed-vessel down under water, where the seeds npeu 
It has been explained that he it, moisture, and air are 
necessary to the gcnnination of sceids, varying immensely 
for different seeds. We eomc now to the behaviour of 
certain seeds under the influcni c of an umisu il or unn itural 
amount of moisture, heat or cold, espcaally in relation 
to the len«h of the duration of the exposure to anv one 
of these l^tors It has IxH-n proved b«ond dispute, by 
actual expenment, that thi vitality of certain sc^s, 
notably various kinds of bean ind lonvolvulus, is not 
unpaired by immersion in sea water—or rather floating 
and partially submerged—for a period of at least one year, 
and that after having been kept quite dry for two or three 
years. Plants arc actually growing at Kew from seeds 
treated as described , and some years ago several seeds 
of EniadA, cast ashore in the Azores, whither they had 
been transported by the Ciulf Stream, were raised at 
Kew So ur as at present known, all the seeds that will 
bear veiy long immersion without injury have an in 
tensely hard, bony, or crustaceous coat, that would 
wJth*tand boiling for a minute or two without killing 
the embrya Yet it is difficult to understand this power 
of resistance; especially after bring kept dry for a tong 
tune This imjMrvtousncss to water explains the wide 
distributron of many sea-side plants, the seeds of which 
are conveyed W oceanic currents. How long such seeds 
would retain their vitality in water is uncertain, because 
eimenments have not reached the limit Many readere 
wiD remember Darwin’s experiments in this connection , 
but It should belmmc in mind that they were chiefly with 
seeds xif plants not at all likely to be dispersed by the sea 
It has already been stated that some seeds will 
bear imniemion in boiling water for a short time, 
and^gatdeners occasionally practise this treatment 
to moderate the germination of hard-coated seeds. 
But weds of all kinas will bear for 1 considerably longer 
a mneh higher drj temperature than soaking 
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m water of the same temperature. It Is recorded, 
by trustworthy authorities, that the seeds of many 
plants—poppy, parsley, snnflowcr, and various kinds of 
gram, for instance- if perfectly dry, do not hule their 
vitality when subjected to a temperature of 313” F 
for forty-eight ho^, and for shorter periods to a much 
greater heat The result m most cases, thoi^ not all, is 
a considerable retardation of germuiation Dry gram is 
equally impervious to cold In 1877, seedbng wheat was 
exhibited at the Linnean Society that had b^ raised at 
Kew from grain that had been exposed to the intense 
cold of the Arctic expedition of 1874 to 1876. fhe next 
question that arises is how long do seeds retam their 
vitality when stored in the ordinary ways adopted b) 
dealers ? As a ruk, seedsmen and gardeners pr^r new 
seed, because a larger percentage germinates, and 
mixing old seeds with new, tells its own tale in irregular 
germination Nevertheless, there are many seeds that 
retain their vitality from five to ten years sufficiently well 
to bodepended upon to yield a good crop. Old balsam 
seed, other things licing equal, has the reputation of 
yielding a larger proportion of douUe flowers than new 
and some ganlcners consider that cucumber seed of four 
or live jeurs of age gives better results than the seed 
of the previous year As already mentioned, pcrfcctlv 
ripened seed will retain its vitality longer than imperfcctlv 
npened seed In illustration of this, we note that carrot 
grown 111 trance retains its gcrminativc power, on 
the average, longer than English-grown seed, owing to 
climatal differences 

rherc IS one other natural condition in rcktiun to the 
vitality of seeds that should be mentioned , that is, the 
duration of the vitality of seeds on the mother plant 
borne of the Australian Proteaccer, and some of tne hr 
trees, especially North Amcncan, bear the seed-vessels 
containing quick seeds of many successive seiasons, and 
only under the influence of excessive drought or forest 
fares do the) o|>cn and release the seed. Rapid forest 
fares are often not sufficient to consume the cones, but 
sufficient to cause them to open and free the seed fiir i 
succession erf trees. The iinopcmd cones of thirty years 
have been counted on some fir trees , and it is avcrretl 
that the first seed-vessels of some proteaceous trees do 
not open to shed their seed, under ordinary conditions, 
until the death of the parent plant, so that a tree m i\ 
bear the aceaimulatcd se-ed of half a century or more. 

hinall), a few words respecting the extreme longeviiv 
attributed to certain seeds The reputed germination of 
“mummy wheat,” from two to three thousand years old, 
has been the theme of much writing, but the results of 
careful subsequent expenments with gram taken from 
vanous tombs do nut support the doubtless cquallv 
conscientious, though less skilfully conducted emeri 
ments, siippo^ by some persons to have established the 
fact of wheat of so great an age having germinated 
Indeed it is now luiowm that the experiments mainlv 
relied upon to prove this long retention of vitality were 
falsified by the gardener who had charge of them 
Nevertheless, there is no doubt that some s^s do re-tain 
their vitalit) for i very long penod, os is proved bv 
numerous well authentreated instances \lmost ever) 
writer on physiological botany cites a numbo* of in 
stances. Kidney brans taken from the herbannm of 
Toumefort are said to have germinated after having been 
thus preserved for at least 100 years Wheat and nc 
are also cieditcd with having retained their vitality ior 
as long a penod. Seeds of the sensitive pbuit (iftmoni 
^dica) ke^ in an ordinary bag at the Jardm des Plantes, 
Pans, germinated freely when sixty years old. A long 
list might be made of seeds that have germuiated after 
being stored for twenty-five to thirty years. If seeds 
reUin their vitality for so long n penM as this under 
such conditions, it is quite conccivatae that seeds buned 
deep in the earth, beyond atmosphcnc influences, and 



Ma\ 2, 1895] 

i\here there wa< not e'cccssne inoistur& m^ht retain 
their «mdnative Mwer for an almost mdefinite Mnod, 
md the Act that t^ts previously unknown in a localitj 
often spnng up wnere excavations have been made, bear 
out this ussumpbon The same thing happens in orablr 
land, should the fanner plough deeper thw usual, and 
deeper tiU^e, wbach would otherwise be beneficial, is 
often avoidM on this account A careful wnter like 
Lindlcy states, though without oualification, that he had 
raspberry plants raised from seed taken from the stomach 
of a man, whose skeleton was found thirty feet below the 
sur&ce of the ground Judging from coins found at the 
same place, the seeds were probably 1600 or 1700 years 
old. One more example of seeds germinating that are 
supposed to have been buned some 1500 to 2000 years 
A^t twenty years ago, on the removal of a quantitj of 
slack of the ancient smer mines of Greece, several plants 
sprang up in abundance prcMously unknown in the 
locality Among these was it speaes of Gla$tauHi, which 
was even described as new , and it is suggested that the 
seed may have lam domiant for the long period indicated 
Hut there is not the amount of certainty about an> of 
tliesc assumed veiy old seeds to convince the sceptical or 
to establish a ftict It remains yet for somcoody to 
institute and carr\ out cartful imestigations when 
I'lcavations are being made 

UOTTiNt Hfmsih 


TERRM'yJKfAf HEUOMi?) 

A 1 the meeting of the Ko>al Soticty on Thursda) last 
(April 35), two papers dealing with the nature of 
lilt gas from uraninitt were presented We pnnt l»th 
pajiers in full 
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bPEcrauM ok ike Sin\ Cukomosihere ’ 

In the coarse of imcstigatums on nigon. Mime clue was sought 
for, which would lead to Iht selection of one out of the almost 
innumerable compounds with which cbenusts ua acquainted, 
w ith which to attempt to induce aigon to combine A paper b) 
t Hhlebrand, “ On the Occnirence of Nitrogen in Umnmte 
\c " KiMkhn tf the U S (n-olagical Smvyf, No 78, p 43) 
to which Mr Mwraldndli directed raj attention, gave the oesireil 
due In ifute of Hillebiund’s positiie proof that the gas he 
obtained by boiling various samples of uranmite with weak 
witlihunc acM waa mtmgen (p. 55) such m formation of anunoma 
I'll iparking with h^drug^ anal}sis of the pfauinichlondt. 
vacuum tube spectrum, &c —I was sceptical enoufp to doubt that 
on} compound of mtrogen when boileil with aad, would }neld 
tret mtrogen The result has justified the acepUcum 
The mineral employed whs tleveilt, essentially a uraiiate of 
lead, containing rare earths. On Ixnling with weak sulphuric 
itKl, a connderablc quontit) of gas was evolved It was sparked 
with oxygen over aoda, so as to free it innn nitrogen and all 
known gaseous bodies eiu^pt aigrsi there was but liulccon 
trvction, the nitrogen removed maj will have been introduced 
from BIT during thu prelimmar) cx|>enmcnt The gas was trans 
krred over mercury, and the oxjgiii alnorbed ^ potassium 
I>yrugallate, the gas was reuuived, washed with a trace of boded 
water, and dneriby admittiiig a little sulphuric add mto the 
tulw contaimng it, winch stocxl over mercury The total amount 
was some 30 C.C 

Several vacuum tubes were filled with this gas, ami thi 
spectrum was examined, the spectrum of argon Mng thrown 
<umnUaneouily mto tin spectroscope It waa at once eddent 
that a new m was present along with argon 
I'ortunatdy, the argpn-iulie was one which had been made to 
try whether magneiMim pules would free the argon from all 
traces of mtrogen. Thu it did , Init hydrogen was evolved from 
thi magnesium, so that ils spectrum waa dutinctly viaible 
Moreover, maipieihim ustmllv contains sodium, and the I) line 
was also vidMe, though fointly, in the aigon Inbt The gss 

1 Piehoiinary Note h) PraT Milluim Raima 
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from cleveite also showed hydrogen lines dun^, probabi) 
throngh not havinc been filled with completely dned gas. 

On companog the two spectra, I noti^ at once that while 
the hydrogen and argon lines in both tubes occnmtely coincided, 
a brilliant line in the jelluw, m the cleveite was nearly 
ha not yirdte coincident with the sodhim line iT of tht aigon 
tube 

Mr Cnmkcs was mi kind as to mcdkire the wave-length of 
this remarkably IsnlUanl jelluw line It la 587 49 nulUoiithi of 
a millimetre, and u exactly coinculeiit with the tine D, in the 
solar chromosidiere, attrilaitwl to the solar element which has 
been named kehum 

Mr Crordees has kindly consented to make accurate measure 
meats of the pcatmn of the linw in thu spectrum, which be will 
publish, and I have placed at Ins disposal tubea contaimig the 
gas. I shall therefore herb give only a general accountm the 
appearance of the spectrum 

While the light emitted from a PlUcket a lube charged with 
argon u bright enmaon, when u strong current w passed through 
It, the light from the helium tube u bnllunt golden yellow 
Yfrth a feeUc current the urgim tube diows a bfoe violet hght, 
the helium tube a steely blue, and the yellow line is barely vwble 
in the spectroscope. It appears to require a high tempmture 
therefore to cause it to aji^-ar with frill brilliancy, and it may be 
Wjiposed to be jiart of the high temiicraturc spectrum of 

The following table gives a quabtabve coniixinson of the 
spectra in the argon ‘ and in the heWm tubes. 

irgan tubt Heltum liih 

I 1st tnplet Iht triplet fojual m intensit} 

and pair and iwir „ „ 

halm tine ' I amt line , „ 

Stronger line I Stronger Une ,, „ 

Bnlliantline 'l>ulinnc I Wwib m hi.liiin, 

Stroiqr lini Very dim line / 

Ked (^ j ^lotlcrate lini la|ual in intennt} 
orange | | 

< i *"'*• < *' • 

‘■'"'"K'-t.TniHet (Triplet 

'.Sc"' :: 

Nellow MisetU Bnllinnt W =5587 49 


(■reen 7 lines 


W=587 49 
(the helium line, 1),) 
Lqual in intensit} 


f 3 Ime-s strong Barely vvsiUe, if in 
4 deed present at all 

(a foirly strong a, foirlystrong b 


Violet pair bajual in intensil) 


Abaeul 
' Alnent 
1 Violet i» 
Violet Single lir 
Tnplet 
1 Tnplel 


It u to be noticed that argon is present m the helium tube, and 
by the use of two colls the sjiectra could lie made of equal 
intensity But there are uxtexii cnsily visible lutes juesent in the 
helium tube only, of which one n the mamificent yellow, mtd 
thtrt are hm red Uues stnng m argm aadthreevialethne, Orang 
margm,hatartfyvMl>kBHdd»Atfi4liatk*MtHm-t»h This 

would im^ that atmoaphe-ni argon cuntaina a gas aboent from 
the argon in the hehum tube It may be that this gas ta the 
cause of the hi|^ density of argon, would |dace its atomic 
vv^ht higher that of potassium 
It n idw to ^peculate on the properties of helium at such an 
euFly stage m the mvesdgatiun , Imt 1 am now twepMing find} 
Inme udtntities of the mixture itnd hope to be able wmre lotig to 
give data resjiecting the density of the mixture, and to attempt 
the separation of argon from hehum 

,f'.S*a;± *;• 


.y K IS.S 
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OW THK New Oas ohtainkd f&om Ukaninitk.' 

Oh Mtrch 28, lYof KHinny was so mod as to send me a 
tube cootaininff a new gan oUamed bf him from uranmitc 
<ekveite) showing a line in the yellow wmeh was stated to be of 
the same wave length as T), wuch I had diacovered in 186S. 
This line Dr Frankland and myself shortly afterwards siqsested 
might be a line of hydrogen not viiJble nnder labonstoiy con 
ditJons, but solar work snbseqnently showed that this view 
was untenable, although the gas which peodnced it was certamly 
associated with hydrogen 

Subsequently other chromospberic lines were found to vstfy 
with the yellow line, and the hypothetical gas which gave rise to 
them was provihionally named behnm, to differentiate it from 
hydrogea 

It was therefore of great interest to me to learn whether the 
new gas was veritably that which was responsible for the solar 
(Aenomena m cmestion, and 1 am anxious to tender niy best 
Uianks to Prof Ramsay for sending the tube to enable me to 
form an opinion on this matter Unfortunately it had been used 
before I received it, and the gloss was so iiWkened that the 
light was mvintde in a spectroscope of sufficient dispersion to 
deade the question 

On March 29, therefore, as Prof Ramsay was absent from 
England, in order not to loK tune, I determined to see whether 
the gas which had lieen cfotoined 1^ chemical processes would 
come over hy heating in vacuo, after the manner desenbed 
liymetothe Society in 1879, and idr L. bletcher was kind 
enough to give me some particles of unminite (Brbggerilc) to 
enable me to make the experiment 

Thu I did on March 30, and it succeeded , the ffui giving the 
yellow line came over associaleil with Iwdrogen m good quantity 

I have since obtained photographs of the gas, both in vacuum 
tubes while the Sprengel pump nos been going 1 and at atmo- 
sphenc pressure over mercuiy To-day I limit myself lo 
exhibiting two of the-se photographs. 

One of the photographs exmuiU a senes of spectra taken 
dnnng the action of the jximp. The two lower spectm indicate 
the introduction of air liy a leak, after the rapillary had cracked 
near one of the platinums, giving us on the tame plate the 
handed and line spectnini of air The>se prove that there was 
no air present in the tulic wlien the fourth spectrum was taken 
This |^ogta(dt has not yet tiecn finally reduced, but a 
prebminaty examination has mdicated that most of the lines ore 
due to the structure siicctrum of hydrogen, but not ail of them 

Among the Imcs which cannot lie refemxl to thu ongin ai 
two respectively near A 4471, and A 4302, which have bee 
observeo in the chromosphe>re, 4471 being as im|)ortant as D, 




I the theweticnl iwiint of view to stude- 


Apnl 4, 1895 /’/a/i / Ly/vsHreAi 

4.4a p xposure started 
4.43 Yellow line Imghtening up e-onsiUerably 
4 44 Suddenly ss liruht as Eyurugen 
4.4$ Yellow line double 

4.46 rora]ianiiun wrth D gives yellow line m |iositio» 
of Dj. 

4.47 Ihimp much less full, 7 e c of gas cnllecled 
Yellow line much brighter 

4.48 \ir lireak muoduced lane sbll visililc, Inil very 
fomU,‘{Mrooen lines getting linghtcr, and 
homA'Mouble lines appearing m green 

4-48. S Air break and lor removal Yellow line the only 
one se<en, being as bright as L Line in green 
the only other line visible 

4.50 Keplscedjor Yellow brightening and the other 
lines more refrangible, linghtening with it 

4.51 Very bright Steele nearly full of gas. 

' 4-5* 

The lines which appear both in the photographs of the ca|xllary 
tube and of the ipu collected over mercury are as follows. The 
d ^ an asterisk are near lines recorded in the 

ry hot., by J Vonann l.w.kio', ( M. t R S. 
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3349s 

2917 

2981 

3334 

3316 

4146 

liS 

S933 

6139 

6176 

6262 

6290 


ir myself, or phatagra|died dntfaig the 

Wav«.lau|di 

(SowtandA 

4S8i» 

4S33* 

45»3* 

4479 

4196* 

4181 

4iS»J* 

4«44*^ 

414) 


With r^anl to the observations m the visaal spectrum, 1 have 
not found the uraninite gas to contain the argon lines as g^ven 
by Mr Crookes, nor, with the exception of the yellow line, do 
1 get the specwl lines noted fay faim m the gas. (hour iff thme, 
out of SIX, seem ixHsibly to be due to nitrogen ) 

But I do get lines nearly coinnding with chromospheric linn 
discovered 1^ me m 1868. 

On November 6 of that year I suspected a Ime less refrangible 
than C, and so near it Umt when both were showing brUliantly 
the pair appeareil doulile, like D in a spectnmeope iff mudemte 
dispmive power 

Inter I discovered another Ime at 6678 3 (K), which was 
observed to vary with D|. There is a line m this poation, with 
the dispersion emiilnyed, in the spectrum of the new gas This 
line has also liecn seen by ThaUn, as stated by Prof Qeve in 
a communication to the I’aris Veademy {Comics nmdWi, 
April 16, p 833), but the other lines given by him (with the 
^uble exception of the one at 5016), nave not been recordeil 

Although I have at present be^en unable to make final com 
punsons with the chromos|ihenr lines, the evidence so fu iib- 
tamed certainly lemls great weight to the conclnsion that the 
new gas is one effective in [irodacing some of them and it is 
suggested by the iihutographs that the structure Iiims of hydrogen 
may be responsible fur others 

I may state, under reserve, that I liave already obtained evidence 
that the method I have indieated may ultimately provide us 
with other new gases the lines of which ore also ossoewtud with 
those of the elimnuMphere 

Messrs. Fowler, Ba'cnndall, bhaekleum and Butler osdsled 
at vnnous limes m the investigation 


AfOTA'A 

\Vk regret to report that Prof Huxley u still in a critical state 
of health The slight im|iroveme-nt noticed m his condition last 
week appears not to have been mautomed. It is more than 
eight weeks since hw illness began with an attack of inftneaza, 
from the effects of which he is now suffering 

M NoRURNSKidUl has recently discovered a uranium con- 
tammg mineral which may prove of great interest at the present 
time It ftmns carbonaceous Usds of which the ashes contam 
two to lhre*e per cent of uranium, and, in addition, traces of 
rockcl and rare earths. This uranifeioas material is said to 
yield a considerable quantity of nUngm 

Dr Kicharu Hamtsch bos been appomted Curator of the 
Raffles Museum at Singapore Dr Hamlach has occupied for 
some years the post of Demonstrator of Zoology m Univenity 
College, lAverpool, and is the author of a number of usefttl 
; papers on the British Sfionges. 

iHR third lentcnary of Chrestum Huygens will shortly be 
reached, for that celebrated Dutch phyndat, astronomei, and 
mathematician died at the Hague on June 8,1895. His uiTertl|a 
tions have been reviewed at length in theee cdhimns during 
recent years, and Du Natur fiir Apnl 21 contains a notice 
concerning them 
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THBipediMn of the Great Auk, to we refcmd in thew 

cohuniui kwt week, hue been eokl to the Edmbnigh Mueenin ibr 

jf3Sa 

Dh. GohSON E. MOOKB, weU-IcBown w e cheinht, died at 
Mew York on April 16. Pro£ Goitnv Hinehfeld, a disdnguufaed 
aichaeokigHt, haajuit died at Wiesbaden. We also notice the 
death of Prof K Thiersch, Professor of Siii|[eiy In Letpog 
Un i ve r s ity 

P«OF Lloyd Mokcan will lecture on “ Haints of Birds,” at 
the Royal Victoria HaU, Waterloo Bridge Road, on May 7 
Other sdenee ketnres to be given during this month are 
“ Electric Tram Cars,” by Dr J A. Fleming, F R.S , “The 
History of a Myth,” by Prof Sollas, F R S.; and “ The Life 
of a Star,” Iqr Dr A. Fison 

GilbrktWhitk’s original manuscript of the'‘Natuni] History 
of Selbome," in the form of letters to Thomas Pennant and Dames 
Harrington, drat printed in 1789, was sold by auction last week by 
Meaars. Sotheby, Wilkmson, and Hodge. The manusenpt con 
tame many passages not printed in the several editions of the 
book, and has never been out of the possesrion of the bneal 
descendants of the author It was bought by Mr I'varson for 

£294. 

Thk fPStsf^ H'eaiAtr Report of Apnl J7 shows that some 
very heavy fells of rain occurred during the week , in nearly all 
districts amounts of an inch or upwards were measured, while 
over the greaUer part of England the fell was more than double 
the mean. Hut the amount of rainfell since the beginmng of the 
year is still below the average, except in the north east of 
England. The greatest deficiency is in the west of Scotland, 
where it amounts to about seven and a half inches. 

Thk startling advance m market price of petroleum gives 
interest to the question of exhanslibility of the supply, follow 
ing close upon the great decrease m sufqily of notnnd gas In 
the height of the natural gas exatement, the warning of science 
was too little heeded, and lavuh waste hastened thecoilapst 
In 1887 the atmosphere of Flttsbuigh was wonderfully clear, 
owing to the use of this new feel, but Pittsburgh is again lx; 
grimed and sooty 

At the annual meeting of the National Academy of Sciences, 
recently held at Washington, Prof Marsh, who has been prt 
SKlent fiu several terms, was succeeded by Prof Wedcott Ciblis, 
of Cambridge, who was elected for the ensning tiqpi of six years, 
while Prof Asa[di HaU was re elected home secretary Prof 
Alexander Agassix is foreign secretory, and the members of the 
Council dected are Profe. George J Brush, Othnid C Marsh, 
Benjamin A. Goukl, George H (loodafe, Simrm Newcomb, and 
Ira Remsen 

A THRKK days’ conference im sanitary progress and reform 
was held at Manchester last week A meeting mtroductoiy to 
the conference was held m the museum of Owrnis College, at 
which Prof Boyd Dawkins dehvered an address on prehistoric 
traces of samtation. At the annual meeting the Manchester 
and Salford Samtary Assocuftim, in connection with which the 
oonference was held, H was resolved that a Smoke Abatement 
League should be fimned $ir H Roacne, who afterwards took 
the chair at the conference session, pointed out that though 
attentfon was paid to the smoke from fiurtory chimneys and from 
mamriactanng operatioos, the larger <|uestiaa of the smoke from 
ordinary househ^ fires was often neglected 

A VERY seiioas disaster is reported from brance. A dam 
hokfang in check an immense reservoir of the Eastern Canal at 
Bouaey, near Epinal, bttfee down on Saiprday morning for a 
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dislance of some 300 feet. The torrent trf water thus set free 
swept through Bousey, Avfere, URCgn^, and Sanohey, carrying 
aU before U, and washed away pcctloos of the railway lines of 
Jnsaey and Nancy Many bridges were camecUaway, and a 
great number of people were drowned. The Bmtsey reservoir 
(says the Plans correspondent of the Tlfewif) contained seven 
million cubic metres of water The dam, whi^ was constructed 
between 1879 luxi >884, and was strengthened in 1888-89, 

60 feet diick at the base, and the foundation is laid in sandstone 
According to a report sent out by the Minister of Pubbe Works, 
there have never been any signs of weakness m the structure. 
Attempts are bemg made to throw the responsibility for tht 
accident upon the engmeers who superintended the strengthening 
of the dam six yean ago. 

A numurr of mteicxting objects otilaincd dutmg the excava 
tions of the Roman city at Silchestcr are on view at the Societ) 
of Antiquaries. During the past five years, the excavations turn 
been earned on by Messrs. St John Hope, Fox, Jones and 
Stephenson, and some very valuable results were obtained but 
year Twelve rcctangubur enclosures or buildmgs were found, all 
of the same type, and containing fomaces obviously of an in¬ 
dustrial character and of vanous sues, some ofthembdngcircubu 
and others oblong It is believed that these buildings and their 
adjuncts were devoted to the dyeing industry, and thu conjecture 
18 made probable by the large number of uells discovered, oik 
of which was of peculiar and unusual construction The circular 
furnaces correspond exactly with a dyilng turnace at Pompeii. 
They were, there is every reason to lielicve, used frir dyeing 
But there are a number of other furnaces with a straight flue, 
wluch are supposed to have been mtended for drying Then, are 
also traceable several rooms which, it is presumed, wereintended 
for the storage of goods and materuls, and open spaxus with no 
remains of flues which may have been used for bleaching 
grounds. A number of querns iinr hand-grinding the madder 
roots used for dyeing purposes have also been discoverad. 

Thk sixty sixth anmvetsary meeting of the ifoological Society 
was held on Tuesday, with the Ibesident, Su WiUiam II 
Flower, K.CB , F R S , in the chair Dr P L. Sdater 
F R S , read the re[wrt of the Council, m aduch it was announced 
that the sdver medal of the Sixriety had been awarded to Mr 
Henry H Johnston, C B , H M Coramumomr for Bntish Central 
Africa, for his distinguuhed services to all branches of natural 
history by his collections made in Nyasaland which had been 
described in the Soaety’s Protetintgt The total receipts of the 
bociety for 1894 amounted to ,^*5 107 or yd. The number 
of visitors to the Gardens during the year was 635,538, the coire 
xponding number in 1893 having been 663,649, the decrease in 
the number of entrances (37,111) being due to the unfevoumlile 
weather of 1894. The number of animahi in the Society’s col 
Icctun on December 31 last was 3563, of which 669 were numi 
mab, 1437 buds, and 467 reptdes. Amongst the additions made 
during the post year, eleven were specially commented upon as 
of remarkable mtcrctt,and m moat casea representmg species new 
U) the Society’s collection Among them, were two remarkaW) 
fine specimens of the Hamadryad snake, a young white toileil 
gnu (born in the (lardens), an Llunil of the striped form from 
the' Transvaal (obtauied by purchase), two giant tortoises, a 
young male Pleasant antelope, 3 -Somali ostriches of the blue 
skinned variety, lo Sunnam water loails a I’el’s owl, and 3 tree 
kangaroos. About 30 species of mammals, la of birds, and 1 of 
tepdlet had bred in the Soaety’s (.ardens during the sum 
mer of 1894. The Right Hon (,eorge Denman, b Du 
Cane Godman, F R.S, Sir Hugh Low, GCMG, Ut 
St. George Mivart, b R S , and Osbert Salvin, F R.b , 
were electad Bilo the Counal ih the place of the retlnng mem 
berx, and Sir William H Flower was re elected Prciddent, 
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Charl«i Ununmoiul, Irtnuurcr, and Dr Sclater, Secretar), to 
the Sodety <or the enuilng )e8r 

Thb first of the two con\crnzioiies held at the Royal Sodct> 

ery year, Ufket place as a e go to preta. Aitnoal receptions and 
exhibits, conducted uixin much the same lines, are gradually being 
instituted by leamed societies m various parts of the world Tht 
New York Academy of Sciences recently held a similar exhilnUon, 
at which five huq^d iblferent objects of scientific interest wen. 
shown hrom a report in the StitnHJSt ^meritaii, it appears 
that many of the exhibiU were of a very striking character A 
number of photographs of comets, of tht Milky Waj, and o( 
star spectra were shown by Profc. Uamard and Keeler, of 
tht 1 ick and Allegheny Ulisenatories. Ont of the most not el 
exhibits in lAysics, was a series of Chladiii figures, shown b) 
Prof Alfred M Mayer The figures wert formed m white 
sand upon vibrating metalbc plates. FW 'Mn}cr's (irucetw 
consisted in fixing the sand upon a black Iwckground after the 
figures had been formed, b) meaus of a fixative spni) Thew 
plates demonstrated the truth of Ixird Rayleigh’s theoretical 
deductions, and diiforctl radically from all figures which an 
shown in text btioks m the fiicl that none of the lines intersect 
The ]>hyslcal exhibit was an cxtenmtt one, including a large 
number of instruments for spectnisoopic,as well as for sound and 
light, measurements. The minemlogical txhiint includeil alamt 
one hundred objects. Biology was rqiresented liy prejamtions 
of ntrve cells from the brain and spinal coni, by l’n>f Oolgi s 
method, and there were also shown sticral series of similar 
pictures bearing upon prolilenis of inhtntancc, both in animals 
and plants Bacteriology, mechanics, jdiysiolog), exjierimtntal 
jisychology, anatomy, geology, and pokeontology all took part 
in the exhIbiUon In vertebrate pakvoolokigy, the mam exhibit 
was that showing the ctoluUon of the horxt Tht senes 
connecting the oldest known horse of tht Lower! kiKrtnt penial 
with the modem horse was |irohably the most comploti which 
has ever lieen brought together The little four toed hurst 
recently acquired by the iVmtrican Museum of Natural llistoiy 
from the collection of I’rof C oja!, of Philndtlphta, was txhibittxl 
Although fitUy matured, it is only 3} hands high Tht skull and 
limbs, nevertheless, display the charactenstics of the horse The 
teeth ore ahmt and simple, the limlis arc scaatly huger in 
duunetcr than a good nred pencil, and there an fiair tuts, all 
resting upon the ground, in the fore foot \ remarkable senes 
of feet was also exhibited, giving all the stages tietweeii this 
four toed horse and the modem one toeil aninwl The ret e|ition 
at which the exhibits wert shown was so successfiil that it lias 
lieen decided to hold a similar one every jear 

Du Bkutram WiNtiLE cuntnhutes a paper to the/oirma/,^ 
'f/ntfosvy mwf Pkyttolt^, “ On the effi^s of Llectncit) and 
Magnetism on development ” The observationa recorded were 
made on developing rilkworms, trout, oixl chick embrjos. In 
the cose of tht chick, tht number of abnormally devxioped 
embryos was mneh greater in eggs incubated around the poles 
of a strong magnet than usual With one exception all tht mal 
formations svere associatal with deficient developnient of the 
vasenhtf area. Dr WintUe has nut conclusively shown that this 
large propoltion of almormsl embryos was actually due to the 
ptewmee if the magnet, yet his results on the whole agree with 
those of Maggfcmni, although cciuin points of difiference were 
observed in rim defective embryos. The eggi cf the silkworm 
mqth were fonnd to develop quite nonnally 10 a strong magnetic 
field An dectiic current passmg through a tank in which trout 
ova bad bocq placed, seemed to produce an arrest of develop¬ 
ment Dr jfflndle concludes fitxn his own nhservations and 
tho«. of djjm Buthois, “that electricity produces an arresting 
cficct iilriB^i rilruiminl " while it b “ veiy doubtful whether e 
magncticiito has any definite effect upon development or not ’’ 
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A uacBNT number of Cemftes tttuba contamsan mterestiiig 
paper by M Braid}, on the rate of torn of an electric duMge 
dne to the effect of light in the case of Isully-coiidncting bodies, 
When the source of illummation ui a body heated to a dull red, 
It IS the condition of the ilhimbiating surfime which pUya the 
chief part in the pheiaimenon The nature of the charged body 
seems to have no cfiect In the case where the illtRtthiarion ts 
rich in highi} refrangible ra)’s, however, the case b quite 
different, and the chief reaulU obtained are ai fidlows —A 
disc of wood or auuMe, polished or nnpolished, shows a mariced 
loss of electnat) when illuminated. If the due b negatively 
electrified, the loss u more rapid than if it u positively electrified f 
Imt the difference u vet} much less marked than u the case with 
metal dues, particularly if they are polished Sunilar results 
an obtained with cardboard, terra-cotta, and gloss heated to 100*. 
The loss of a positivi chaip u rapid, while that of a negative 
one uslow in the case of varnished wood, or wood coated with S 
thm byer of oil, parafim or tallow With a metal disc coated 
with tallow, the loss when negatively electrified b slow, while 
the loss when positively electnfied u very rapid If a dbc of 
pohshed wood, m which the loss of a negative chaige b more 
rapid than that of a jxwitive one, though the differed b not 
very markeil, has the siirfime covered with a thin coating of 
plumbago, the loss with a negative chaige becomes much more 
mpHi than with a (msitive one A metal plate covered with 
grease only loses a negative charge very slowly, the rate of loss 
of a positive charge being rapid If, however, a thin coating of 
Copper fibngs u K|>fen(l over the tallow liy means of a sieve, the 
loss with a positive charge becomes much more rapid than with 
a negative one If (smtlered alumiiunni is used in the |dace of 
copper, the rates of loss m the case of positive and negative 
charges liecnine nearlv et|ual 

Tiik Uniteil States De(nrtiiienl of 'Vgnculture jaildbhes, in 
HuUehu No 6 of the Department of Vegetable Iblholngy, a 
detailed iwper, I ly Mr I) (> hoirchild, on the use of “Bordeaux 
Mixture, ’ a preporation of copper sul|ihntcand lime, os a fiingi 
ride and the nusU of treatment of a number of diseases of 
fruit trees, corn-crojis, and garden plants caused by fungi. 

The ninth exliuun has just been issuetl of part l of the ljutdmt 
Catahgiu of Jirthsh Plants, comprising the Phanerogamia, 
J dices, 1 -quisetacew, Selaginellacux, M srsilcacesL, and Chancen 
The ehanges inlrudueexl m this editioii rc[)iesent the results of 
the field work, the cnHe-al stud} of Bnlish plants, and the 
reseiurhes on iiomeiielature, niaele during the last nine years It 
IS now eilitexi by Mr t J llaiihiiry 

Thf jsirt of the Agrieiiltuntl GaSkUt tf New Senth Walts for 
January 1895 u chiefly occupied by papers on practical agriculture 
and breeding hour s)iectes of so callexl mahogames of Mew 
South Wales are descritidd liy Mr J 11 Maiden, all speaes of 
Encafyftsss The life history of the PhylUxtra vastalnx, and 
the injuries inflictexl by it on the vine, are described at length by 
Mr J A Desjxnxsis and arc illustmtexl liy a coloured pdate and 
numerou-x woo^iils. 

With the title Allgemaue betanisthe ZtUsfhnft fir System 
attk, Flarutsk, nnd jyUni^eHgngtvfliie, a new monthly botanical 
journal has been started at Corlsruhc, under the editoiriiip of 
Herr A. Kncucker lu aim u especially to dealsrith the study 
Ilf difficult groups of pbnts, dbgnoses of species, critical fimns 
and hybrids, geographical botany, and the results of the traveb 
of faotanbts. 

In the BHlletUt No. qof HxtiitHHesotaHetaHkalShMesmaa 
mteresting article by Mr A P Anderson, on the Orand Period 
of Oiovrth in the Fruit of CtKwrfUa fepe From the time of 
fertiluBboarto that of ripening, the devefopment may be divided 
into three penods—a period of active and continnons increaae 



MaV 2, 1895] 


NATURE 


Sum the tiw of poUtnahoii to the gttad t^mum, one of 
decUne m thedaily incRMe and rixe in the duly decrease from 
the gtand muumum to the beginning of ripening, and the 
ripedng period. During thia Utter perM an extended decrease, 
dae to transpiration, tasting throujihout the daily hours, was 
qoidcfy followed liy the maxinnttt increase At the time of the 
grand maximum the fruit guned 783 grammes in weight during 
twenty-four hours. The variations m length of the intemodes 


occurred afanultaneoasly with corresponding increase and decrease-Lfi^ Jersey, presented by Masters J S. ani^ A. H HilU; 


n the weight of the frnhi 

Thk Natural History Museum aoimred last year some very 
remarkable corals, the largest weighing as much os fifteen 
hundred pounds. Two of these specimens have furnished Prof 
Jeffrey Bell with subject for a note “ On the variations observed 
m large Masses of ThrMwwAt,” in the April fennuUoi the Royal 
MIeroaeop i cal Society The note is accompamed by two plates 
reproduce from photographs, and the point to which it directs 
attentkm is the oorundeiable diflerenec in sue and form of the 
calicles m different portions of the same mass of coral The 
plates show totally distinct forms comparatively close to one 
another, though the targe mass, of which they represent parts, 
may be taken to be formed by a single spedes— T'ttrUuaria 
nmtHttrima. The varubility may, Ifrof Hell points out, partly 
account for the difficulty winch all students of corals hate m 
determining specimens of the genus TUrMtmria. 

A YKAX ago the Board of Tnnity Ccdlege, Dublin, depumted 
in the Dublin Saenee and Art Museum the collection of 
weapons, &c , chiefly from the booth Sea Islands, in then 
posMtsioa A catal^e of the collection has now been pre 
pared and pubbabed, with on inUoduction by Dt V Ball, 
the Director of the Museum The collection has been known by 
common tradition as the “ Cook Collection ” t but a careful search 
has fidled to hnng to light direct evidence that the objects were 
really sent home by Captain Cook, though some of them are 
Klentkal with objects figured in “ (.ook’s Voyages.” There is 
little doulit, however, about the reabty of the association of the 
oiqects with the voyage, for the Mmutes of the Board of Trinity 
Cottage record that they were presented to the College in 1777 
liy Dr IVitten, who has been identified as the surgeon of the 
KesabUum during Cook's second loyage I’m! of the collection 
appears to have reached the College through the relatives of 
i iptam King, who brought home the X«se/niwi and Dittovery 
after Captain Cook had been murdered Abnef statement as to 
other museums where coltactiona of Cook’s weapons are preserved, 
IS given by Dr Ball In the introduction to the catalogue It u 
<a4ted that in Great Bntam the British Museum colkction 
Ufft in the woild, Next to it m importance, m Rngtandt < 

(he collection m the Pitt-Kivers Museum The Hunterian 
Museum in Glasgow University also contains tome specimens, 
hut how many u uncertain. So for as Dr Boil has been able 
aacertoin, the museums on the conUnent which possess Cook 
cnltactions are, arranged alphabetically, at Berne, Florenee, G8t 
tiiQOn, Lausanne, Munich, Stockholm, and Vtaniw. 

Mjtssas. William Wislkv and Son have issued a very full 
cotalogoe of .works cm geptagy, offeted for sak by them The 
catalogue contains classified titles of more than two thoasand 
diffmnt votames, memoirs, oiHl separate papers of mtmest to 
geotogistt. R. Ritadlfoider and S6hn, Berlin, have tent os Nos. 
i-|l of this year's Mdtmt Nevt atet Bibhographers well know 
that tl)e lifto ftirm a good mdex to current scioitific literature. 
Wii hove alto received a catalogue, from helix L. Dames, Berlin, 
containing dttat of works on the invertebrates. 

Tkb attaitions to the Zootagfra] Society’s Gardens during the 
post atodt inclnde a Rhesus Monkey {Macacks rhtsus, 9 ) from 
India, preoeatad by Mr Johns Scoiell i a Pig tailed Monkey ^ 
iMaaum nMuOn^, 9 ) ftwa Sumatra, presented liy Mr p 
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Omlta B. Dawsuii; tnree Moholl Catagoa {Gaifgv maJMi) from 
South Afriea, pt«.*ente<l liy Mus Ven Beren, a Crowned Hawk 
Esgta [Sytaifltis ioroHcUus) fmm South Africa, presented 
by Dr Sehintand, an Anbpodet Island Fkrrakeet (CyattfrAsm 
phta ttMKtJtr) from AntiixHics Island, New Zeokftid, presented 
liy Sir Walter L. Bulkr, a U-opatd Tortoiae (T’erfrusb pardaHs) 
a Capfe Viper {Cautui rhombetUus) from South Africa, presented 
by Mr J h Matcham , three t.reen Luards (/omrte vtndts) 


Common Viper (Vtpera itrus) from Hampahire, presented by 
Mrs. P C Mltdiell, tao \iigiim (joato (Capra fohw, var ), 
born in the Gardens. 

OUR ASTRONOMICAI COLUMN 
Saturn’s Kings. —In a recent commumcaticm to the Royal 
Astronmnical Society, Prof Barnard states that bis measurements 
of the rings of Satam show that no changes have taken place 
siDce the first sntematic meanires were made, and that there is 
BO ground £ot the suppoatinn that the rings are closing in upon 
tbs ptanet 

Skarch bmKMRRis roR ( omkt 1884 11 - Dr Betbetich 
gives the following search etfoemi.ru for Baird’s penodu; comet 
trf 1884 (As/ Niui 3260) 


\Uy 


S 36 


-18 


.15 


The poutiuns are for Berlin n_ 

amounts to 30m. m R.A. and 3’ in The' comet passes 
from Aquarius to Cetus early in June, and remuns m that con- 
— throughout the month It roust be looked for befoic 


Thr Hamburg Observatory —From the report vf tta. 
Hamburg Mnmcipal Observatoiv w« taaro that the chief astro 
nomical teseaiches during 1894 nad to do with the movementa of 
comets and minor planets, and with the changes m vanabta start, 
of long period. Two memoirs of seme importance have also 
been puUuhed (MM der Uambsam SUnssvar/*, Nos. i and 3 
iSpSk The firu of these u a catafogaB of the pMBbons of 105 
nebuite and star<lusten, reduced from observooMU made in thi 
period 1871-1880, by Dr Pechiitaund the present director, I'ruf 
G KDmker The positions have beoi deduced from mtcromelnr 
measures in relation to known comparison stars, and arc 
tabulated for the epoch 1875. Compansom are niadt with the 
results of other observers, o^, comriaering the difficulties attend 
ing the oboervatiotts, there u a good all round accordance of 
rmmts, hut h seems yet too early to expect much infonnatiun 
sifth regard to proper motions. The second memoir is an 
fnvestigation by Dr Carl Stecheit of the orMt of the minor planet 
Tyd» (358) and of the perturbatioai produced by Jupiter and 
teurn. It u shown that the probable apparent semi-diameter 
of the pkmet at oppontirai u abwt o'niS, the true seim-dumeter 
bdng something U..twcen 50 and 80 kilometres. An ephenicri^ 
u given for observations dunng the opposition of June 3o, 1895 
Thb latb M Trouvblot—B y the death pf M I» 
Trouvelot, on April ae, observation astronomy has Irs-t 
one of Its foremost workers. M Tronvclot was burn at 
Guyencourt. m 1837, and after th» coup d'Mt, he went to 
Cambridge, USA, where he lived until 1883. Hu tirst 
puhlishM works, which appeared m 1866, were on natural 
bist^ subjects , later he became an astrmiomer at the Harvard 
Cullen Observatory, and commenced the observations of the sun 
and ^nets which have made hu name knovm to all students of 
cetastial science Shortly after the Meudon Observatw was 
founded, he returned to France, and has since then earned on his 
work in it Trouvelot’s important observations ofthc ptanet Venus 
pubhriisd m 1893, are still fresh in the minds of astronomers. 
He also paid attention to the pUnets Jupiter and Saurn 
His beanti^ drawings of eelestial otaects and phenumena 
ofaBemed by him are to la. found in many works on astronomv 
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THE SUN'is PI ACE IN NATURE'^ 

V 

A T the end of the but lecture «e arrived at that tMint of onr 
mqoiry which i» connected with the poedble mat stage of 
all comucal bhdiei, and wc aaw that tbm waa a conaidenble 
amount of evidence in fitvour of the Idw that in this lint stage 
all cosmical bodies are not maasea of hot gaa, hut that th& 
teinperature u low 

Continuing this Inouir) in the i||^ of the suggestion 
the lint sto^ mi^ be cooneeteu^ith swarms <d raeteoi 
we found the great probaUhty that, m swarms or strean.. w. 
meteorites, or meteontic dust, we had to deal with the rea haa» 
Ilf all cusmical bodies. 

Now, if we take the heavens as we find them, whether we 
deal with stars, secondary bodies, or lateUites, we find that they 
sre all in mniement, and it therefore follows that in these 
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earliest stages with whidi we hav-e now to deal, whether they 
were metemitic swarms or streams, they were also in movement 
I have already taken an opportunity of pomting oot to you how 
voy important these oonsklimtiims are when we came to inquire 
into ^ consfitntion of each nebula. I showed yon in the but 
lecture a bcaadiul photograph (Fig y.vol h p. 397), taken by Dr 
Reverts, of the spiral nebubi InoneofonrnoithemcoiisteUatioai, 
and I now piM»*e to ^ another very similar to it, m order, 

if I can, to fari^ more closely before you certain of the facts which 
wen then indicated. In this wondeml photograph of the nebula 
'sre undoubudly dealing with stieams, and the 
Is the centre are all atong spirab. In the case 
, __nluiid nom of » counw of Locturaa to Working Men 
of FrscUcal Ibnlon daring November and Decenber, 
. d ftw» ml. H. pnge 59a.) 
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' at the other nebpla we were in a better oonditim fix cdMcmdiig 
, the actual direetian of motion because we wen hxdihig down on 

I dle system, we got s sectmn m the pbme of movement; bet wc 
sre looking St this nebufai in sn inclined dmetioo, thongh I think 
you will Mil have no difficulty in seeuig that the various strasms 
round the centre of condenssfaon an all of them ei a spiral 
form, with certsm condensatioiis interspersed here and there 
SloM them 

We have a cundennation in the proloiigatian of one of the 
■prali, and there u considemble clustering of apparent stars 
■guong those lines, which I ventured m my last lectan to caU 
stream lines, for the reason that I was anmous to indicate that 
wc had in these appearances, not signs which told us of the 
existence of nutter—so that when yon have not the appearances 
vou would be Justified in suppoemg that then was no matter— 
but an indication of movement m matter, so that we may 
imagine that this nebula and others like it do prolialily cop^ 
of a swaim of meieoriws; extending etmrmquriy ili, p«de 
— Iieyond the mdicatiims wMch you see, for the reason that 
towsrdsthecenire the movements will be more violent thfsn 
they are towards tfic uuUide We are there face to fime 
the'idea that We have to deal with ordviy movements of 
meteontu masms. Now, let me call your attention to tins 
fact If the mpem^is am orderly, it means that the movC' 
ments of the coriMtuent particles of the swarm, all of them, 
or most of Uienu'wilIV m the same direction ; that fn that 
case you havC me condition Of minimum duduhnnee, and 
therefore the condition of -minimum temperature 

iVe can past from wch a ndiuhi as this to the well known 
planetary ni^be Almost all the knowlcdgL which we harm 
of these nebubu we owe to the fabonn of Sir William a^ 
Sir John Herschel Von ifOl «e that so far as appeaance 
-- --.—.- ^ ^ 

HL 

rhy these twdicaam called piariebuy,naMui 
they give us the idea that we fdl defdbiK with d^ ' « 
wd (fass fix a moment from a nebula whdb Is ifipim dHcoicfaQ 
toonesueh asis represented in anotiier part of tiiedisgiak, 
you finddMrathat we get a very faint dUc, including tMCh 
imglMsf oaMtR)iatm%. at the centre If you foak: ■( dm 
utbm.yaq win find IImIwc get a very obvious condenseiiau 
towards the centre I there-, is a very conaiderabie ddferoOce 
in the intensity 6f the lijj^t given out as the oenfxi fa 
approached 

Of course we ui^emtahli'lliat if in there, also, ihcmom> 


Dealing with nebular, tbeii, is a whoki, it dues mri seem 
top much to say that we are Justified m sappogng that they 
may advance towards oondanatioa along two pmfactly dis> 
tinct toada If we cond^ a regular ipual nebula, li^ the 
one ih Andromeda, or a {danctaiy nebim, we may inug&ie 
them IWingtbeir mienfa nebube without very mnea distuih> 
ance, there is Aokmndi fighting to be done, iheyprtpehiin 
Orderly fashKih towards the condition of comptete cemfaM a - 
tion at the centre. 

But there is anatfak||My. 

In the nebubi of Q«an we get abaoluti absence of tpy- 
thiiig like icgufanty In any part where the Mnctnre can 
lie studied, we find it cOmfiMs of whirls and streams erom- 
ing each other, some dT them stnug^t, aotne of them 
curved, the whuhi thing an irregular complicated migturt 
of diveigent movements, so fiir as the photographs, wliidi 
are absolutely untouched, can give us sny idea what » 
going on 'rake, for instance, the magnificent streamer 
trending npiwards. It gradually becomes bn^iter until it 
reaches one of the bnghteet parts of the nebula, and observe, 
alio, the stars which teem dotted over it as on a shield 
It is quite obvious that we cannot, m such a structure at that, 
expect to get the aame condhiotui that we met with in the 
nebula of Andromeda, and in the planetary nebohe. And, m 
fiut, we do not Ip this nebula, wluch ^pesks of dfatnrfaance 
in every inch of it, we haVe spectroscopic indicatiqns of very 
high tempeiatnre indeed. Carbon is repfsoed by hydrogen. In 
atch a nebula as this, it is impoisiUe ibr us to pick out the 
place of condeoMdioni the ctmdenmtion may be held to be 
anywhere, for dfatnrbanees are cfoviously everywhere. And you 
-1“ hope, that I pouted out to you that the part oi 





}/ Lay a, 1895J 


NATURE 


13 


titer nebik onfiqijriiy aeen u but the brii^tett pvt of • 

ae rt ee xHn g ow % mtw m the wnounduig nelghbourbood. _ 

recent iceevch showi ii acveely limited to the whole ctm 


we rtall) do klI indicatioiie of g 
end eleo of the hydrogen ' 

pofiictly clear between the . _ ^_ _ __ 

■uummui K; nebuk Hnea, let me uk you far one moment to conceive 

Now, it to hajqiem that the spectrum o the nebula of Orton yourielvea in the middle of the gigaptk battle which is goug on 
hu recently been very cardulk studied from tbepomt of view of between meteoritic particleii in such a nebuhi u Amt of Orion 
the chemical suhstanm which may be building up this spedal You have particles rushing together in all possible directions, 

spectruecopK type Here b a pbotovaph of a part of the particles, no doubt, different in ongm. You will expect, among 

spectrum m the nebub of Orion; and f may tell you ihat it u a thoae millions and hilhons and tnllloni of collistcms, to get a 
very difficult thing to obtain a photograph of such a very feeble ^ very consuletablc numlicr of erases % and the whole point of 
li(^t source. It b a copy of a photograph which was exposed'^culhsions among physical particles is Ihat, if two things go 
for something like three hours at the focus of a 30-inch mirror straight at each other, you get what you may imll an end-on 

of short facuf , and in copying it we lose a great deal of the collision, winch may lie Isid for one nr both of the bodiee con- 

detail, a great many of the bnes which are recorded by Dame cemed , physically wc maj sa) the temperature under 

- L-ir ...g ^11 negative The negative these circumstances is at u maximum But you will under 

I stand that the number of grazes, or nev misses, must be 
very much greater than the number of end on collisioDS, in 
{ such a case as wc ue imagining, there will he an immense 
i number of grazes. What will a graze do? It )s sim^y a 
' slight rolliston , the amount of teiniicTaluFe develop^ b) 

It will he smalt, we shall therehire get the pi^uctlon 
of vapours at a low temperature, and if we get any luRunous 
dfoct all. It will Ue one proisnr to the vapours at low tempera 
lure So that on nrst pnimples we should expect in such a 
nehub as the one we ve discussing tis^ a very large number 
of grazes, giving ua low temperature a^ts, aod a veiy n^ucli 
' spiubr number of end on collisions, giving us very hi^ tcui 
' peralyre effects. Now, what are the ficU? We say the ii>ost 
I mun^uus collibons are partial ones, gnptes. Well, there u lh<. 

I flutir^, mosi probably due to magnesium at X joo, and thiu flub^ 

\ of nwgnesmm is the lowest tpmperaturL indication of,the etdst- 
enci I? msgnesinm, if magnesium iiecgmes luminous at all by 
virtue of lb temperiUure.ooe of the first things revealed to ns , 
•pectroacoficafly m the particubr flulmg in quesdoo We 
nmy abo note me longest lines seen m thf hydrageq flame 
of irpn, calcipm and magnesium as well Those Imet Wf ipe 
pbbfo.'d m cqnsidermg u mdicalioiis of an enontRait numtier rtf 
Vizes among Jhw metcontic particles. But that is not all 
GbK faither,.l|Mhid that there will be a small number of end 
on embnons fpvu^ ua the highest povibb temperature. Bqliig 
budents of science, we arc of course anxious to know what con- 
I ditfons aft present in a case uf lhal*kiiKl, that is, we want to 
I know what the powilde reauks of the highest temporatutp wiB 
be, The natural thing, I think, u to go to the apn, whkb is 
piikty hut, and then find out the very hottest place, which we 
can do by ipeans of our spectnSacopcs, and then stpdy very care 
fiilly, for yean even, the spectroscopic indications in that parti- 
uibriy hiKtiist pbcc of the neve$t 'Wat.zvhich we can get at, I 
hope you wilt acknowledge that that w a philosophic way of 
going to work Ihus we an landed in what is called the 
, chrunuipphero of the sun. The upper atmosphere of the son 
I must be rapidly coobng, buttbe iihmnua|diere » a tbin envelope 
some 500Q or 10,000 imilea thKkTjusi ouUide the pbatotpbeilli 
agreed to lx the hottest part of the sun within uur Len, and th«e> 
fare any lines wjiich we see siMfllkl to that region are calM 
chromospheric lines, and the) ihiiuM be proper to high tempers 



lieh with a few others has the 


Tw, sj.—Tks Crest Msbub in Orlna, from a long snpomn iiholsfrapii 
by I>r Koberu. 


conbuis something like fifty lines, which have already Uxn 
meaaored , bnt in the atteiwpl to enlarge, a gieat many of these 
have been left behind 

You will see, however, without any difficulty, that the spec 
trum shows many bright Imes, that being so, an atunmt 
boa been made to deteimine the pOaitioni of all of thim The 
rdsult b really extremely interesting We find, m liu:t, that 
there may in all probahifity be three pericctly different rouiccs 
of the bright lines which, Uken together, bnud up the to-called 
spectrum of the nebub In the first pbee, I showed yon Ihat 
when we experiment with meteoritic dust in our bboratones 
It has not beu subjected to a low prcssaie very long before it 
begina to give out certain compounds of carbon, mingled 
with hydrogen gas, tnd we find thaMi) the nebula of Ormn 
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The ohromiapbenr line D, rei 
— .u.. jpectnim, wl 

e of nearly a 

-lave somc^r., - - - , „ - 

the exterior level of the aohr pliotosphen. 

, » with this line D, there b another in the blue 
port ot the spectrum, represented by a certain wave length (4471) 
which behaves always m the same way, 1 c it is almost always 
seen very bright, and it is never seen dork among the FtaunhoiW' 
bnes m the sohr spectrum hruni the solar point of view then, 
as the sun is a thing that wc can get at hettei than any of the 
other stars, because it b so near hTus, a mere trifle of 90 nulUons 
of miles or so, we are justified in saying that these two bnes 
represent, in bet, the spectrum of the hottest part of space 
alxiut which we can be alaolutely certain Hence U b very 
interesting to inquire whether or not these two lines exist in the 
nebuLe as representing the high temperature results of end on 
collisions. 

They do exist in nebuJa, and in some of tliutn they are amoiH. 
the most sinking indications m the spectrum 
So that we fiml in the spectrum of the nebuJs rf Orion, when 
it u car^uily stuilieil, indications of the gases which are known 
to be occluM in meteorites, and which are peHectly prepared 
to come out of them the moment you giii them the least 






14 


NATURE 


[May 2, r«95 


chance Then, abo, there u the indication of the leanlta 
of an infinitely greiu number at nacea in the ihaiw of 
Unet of metala which we aee at tne tempetatnie of the 
Qxy hydrogen flame, but which we do not aee to well 
at the tempcnrfnre of the arc and the nark; and, on the 
other band, there are indicattona of the reaulta of high 
temperature which wi can atudy in the ann, and auch obvious 
indieatiooa of high temperature that we get the two linea 
which I have referred to, neither of which haa ever been aeen 
m fiur in any terreatnal laboratoqb although they are very 
familiar indeed to atndenU of oolor wyaica. 

The total reault of all thia inouiry haa been that the mean 
temperature of the meteontic pnenomena brought before ua 
by the neliula of Orion ia diatmctly low That la a reault of ex 
treme inteieat and importance, beirauae, remembering what waa 
raid about the objection to I^tploce’a mcw of high temperature 
gaa becanae it violated the lawn of thcrmodynamica, we have 
now, after minute atudy, come to a conclusion regarding the 
structure of theae nebulie, which ia quite in harmony with the 
lawa of thennodynamica. 

When the aenea of linea araociated with high temperatures 
waa flrst recorded in the spectrum of the nebula:, I stated that 
poMibly this might be due to the &ct (hat in regtona of space 
where the preaauie always operative u extremely low, we might 
be in the pceseoce of chmuwl fisrms which ore unfiunitiar to us 
here, because all (hat we know of here chemically la the result 
probably of considerable temperature, and not veiy low jKeature 
It was tnerelbie supposed that these lines might represent to us 
the action of unfit^ior conihtjoai in space Thus, if we have 
a compound chemical substance, and increase its temperature 
sufHciently, the thing goes to pieces—is dissocuitM, but 
imagine a condition of things in which we have that aaim. 
chemical aubatance for a long time exposed to the lowest pos¬ 
sible preaanre Is it poisihle that that auhstance will ever get 
pulled to bits? If so, we may imagine ports of sinct which 
will contain these subsUncea pull^ to b^ which reaUy con 
stitute finer forms of mailer than our chemical substances. So 
that we may logically expect to get the finest possible molecules 
os distinct entines in the regions where the pressure ia the lowest 
poaalble. These forms ore, of course, those we Aould expect 
to be produced by a very high temperature brought on by «nd 
on ccdliaioiis, b«ice the line of thought is not greatly changed 
in both these explanations, and I think that probably future re 
search may show that we are Justified m looking to both of 
these poanble causes as those which jirodure for us those so- 
called '‘chromospheric lines’ which wt find in the spectrum 
of the nebttfae 

However that may be, we have arrived finally at the con 
Utision that the teroperaliire of these nebukc is low on the 
meteoritic hypothesis. 

I have already referred in my previous lectures to l>r 
Hugdns’s views connected with the nelMiLe and stars, and yon 
wilTuieTefbre quite understand that I am delighted to fiml that 
Dr Huggins hu now come to the conclusion that in nebuhe we 
have diMinctly a relatively low temperature In 1889 Mr 
Hugi^s wrote ‘ “ They [the nelMbc] consist probably of gas 
at a nigh temperature,” nut in (he address of 1891, to which I 
have already had occasion to refer, he gives this view up, and 
refien to “the much lower mean temperature of the gaseovis 
maos wAuk toe shouU ixfieft at sa early a s/iigt of eomiema- 


1 am also glad to sav that 1 )r Keeler is also iwrfectly pre 
pored (oacceptthe view I have liecn insisting on. So that, if the 
opinion of astronomers of repute is worth anything, we do seem 
to have arrived at very solid ground indeed on this point, so fiir 
as a consensus of opinion can make any ground solid 

J Norman TxKKyKK 
(To Ik lONttnued) 


rHE RARER METALi, AND THEJR ALLOYlt^ 


of us made our first saentific expenment by watching the 
melttiig of lead, little thmking that we should hardly have 
done a bad Ufii a work if the expenment had been our last. 


1 PJt^ voL u. 

* In lUs violuig at itn passage, the italics and notes of exclamatian arc 
adne.-^ S I- 

s A nUm svaaftw discontisedallvcred at the Royal Insdtailon an March 
’ij, hv ProCllo5i?pA“»««’ CA K R S 
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provided we had only undeatood its full signifies nee. Mowfew 
of us fbnM that we wittfuUy obeerved at an earivM Ite meltttg 
in an ordinary fire of some metallic toy of oftr chlldfood, and the 
experiment has, like the “Flat iron for a fiuthiiig,”in Mrs. 
Ewing's ebarmug story, taken a promment pboe in liteiatnre 
which claims to be written for children Hans Andersen's fidrj 
tale, for instance, the “ History of a Tin Soldier,'' has been 
read by children (rf oU ages and of most nationa. Thcromantic 
incidents of the soldier’s eventful career need not t« dwelt upon i 
Jmt J may remind you that at its end be perished in the flames of 
^ ordin^ fire, and all that could subs^uently be found of him 
was a smaii heart shaped mass. There is no reasun to douU the 
perfect accuracy of the story recorded by Andersen, who at jeast 
knew the facts, though his statement u made in popular laiqiuiigc 
No analysu is given of the tin soldier, in a miry tale it wowl 
have been out ^ place, Init the latest stage of bit evolution is 
described, and the record is suflident to enable us to form^je 
opuiioa.tW he was composed of both Un and lead, certain aflm 
of which metals will burn to ashes like tinder His unHbm 
was doubtlesB richly ornamented with ^d lace Soake sdulll 
amount of one of the rarer meuds had probably—for on this 
point the history is nient found ils way mto his ciRUtitntion, and 
by uniting with the gold, formed the heart shaped maos whiA 
the fire would not melt, as its temperature could not have 
exceeded 1000“; fur wi ore told that the golden rose, worn Iwtbe 
artute who shand the soldira'’8 fate, was also fbuDd umndted 
The main point is, however, that the presence of one of the 
rarer metals must have endued the soldier with his singulkr 
endurance, and in ibe end left an Incorruptible record of him ’ 

This hss been tsken os the starting point of the lecture, because 
we shall see that the ordinary metius so often owe lemarkaMe 
qualities to the presence of a rarer metal which fits them for 
special work t 

Tha early love of oiLlals is implanted in us ss port of our 
“ u n s q uan d ered hentage of sentiments and ideals which has come 
down to us from other nges,” and future generations of chihifen 
,will know fat more than we did, for the attempt will be mad^o 
teach them that even psychology is a branch of molecuUr physics, 
and they will therefore see for more In the melted toy than^n 
shkpeless mass of tin and lead It is really not an'inert thing, 
for some tune after it was newly cast, it was thescenc of intd|& 
mdlecohur activity It nrofagblyu never molecularty tnntbcimi, 
and a sbght elevation nt temperature will exdte in it rapid atnt^ 
movement anew The nature of such movement I hi^ 
indicated on previous occasiona when, aa now, I have tried to 
interest you in cerbun pwpertica of metals and alloys. 

Thu evening I appeaU incidentally to higher feeUn|s than 
interest, by biugmg lieforc yOu certain phases m the lifedusttwy 
of metals which may lead yw to a generous appreciation of the 
many excellent qualities th^ possess. . 

Metals have been sadly miittindenitood In the bebrf that 
animate beings are more mtetcating, exiierimenlers have neglected 
imhmls, while no form of mktter in which life can be lebopilslbd 
IS foo hufflbh. to receive encouragement Thus it happens that 
hoitoia, with repuLnventtiibotcs and cnminal instincti, atepetted 
and watched with solicitude, and comprehensive achemea are 
subnutted to the Koyol Sqaetv for thar development, culture, 
and even for their “ eduoatfon,'’ ’ which may, it it true, uMmatety 
make them uaefifimettdliiitiiijal agents; as Certsin micro-oigsiiitins 
liaVeslready piDvdd their aMHtytopioduceaneninietted h ydrogen 
from oxide oTsrseiuc* 

It win not bcjdiCciill.ttt show- that n i eth ods- w hich have pruviod 
so fniitfol in results when applied to the study at living things 
are singularly applicable to metals and alloys, whidi really present 
close analogies to liv mg orguiisms. Thu must be a new view t» 
many, and it may lie mid, “ it » well known that uneducated 
races tend to personify or animate external nature,” and yon may 
' think It Strang that (hu attempt should lie made to trace analogies 
1 which must appear to be reinole, between moving oigknisms and 
inert alloys, but “ the greater the number of attnbutes that^iUAch 
to anything, the more real that thing «.”• Many of the lets 
known metals ore very real to me, and I want them to he so to 
you ( listen to me, then, as speakl^ftw my silent metalbe fttends, 
while I try to secure for theUi your synwathy and esteem. 

Fust, as regards their o^n alnd early hirtory 1 folly 
1 Dc Pwey Kranklaml ipocially rdon Uxih* *'winesrien * of badlh far 
■daimiix liwai to altend conlmaiis. Reyi 'SfC. Pree , voL Ivl, itpi, 

■^/Shrmura Chem Artw, Fvb. IS. tkM. P w. 

I SLout, ‘Mtta|Si)iik i49,qiMM<tbylUWI«urar''nsSeoalkr, Hvuapn 
luid IXVIIM. Hampton IjK-itirti, 1(94, p. 43. 
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■hue Mr.l«clgrer» bsMcf m to thdr orig^ and think that a 
fktawcBnaatkia wilt ipaak of the evonqon of raetala aa we 
noa do of that of adpniia; and that ohaemta will natnimlfy tnm 
to the inn aa the $dd In which thia evtdntkm can heat he atndxd 
To the alehemiata metala were veiy living indeed , they treated 
them M if t)^ wen, and had an elahoratc phaimacopcein o( 
“ mcdicina” which they freely adminiatcred to metali m the 
hope of parfectmK their constitution If the alchemuta 
cooelantly draw piuallelB between bving thinga and metals, it 
is not because th^ were ignorant, but because they recogm^ 
in metala the poaaeaaion dT attnbutea which cloaely resemble 
thewe d orgainaois. “ The first alchemista were gnoatica, and 
the old belieb of Egypt blended with those of Chaldea m the 
lecond and third centuries. The old metala of the Egyptauis 
represented men, and thia la probably the origin of the liomutt 
i.»lus of the middle ages, the notion of tho creative ])ower of 
metala and that of life being confounded in the same symbol ”* 
Thus Albertua Magnus traces the infl.ence of congenital 
defects in the generation of metala and of ammala, and Naail 
Vaicntiiw aymboliaea the loss of metallnK character, which wc 
non know is due to oxidation, to the escape from the metal of 
an indestructible spint which flies away and becomes a soul 
On the other hand, the “ reduction ’’ of metals from their oxides 
vfiis supposed to give the metals a new existence A poem ■* of 
the thirteenth century well emlsxhes this belief in the analogies 
Isrtiveen men and metals, in the quaint Imes — 


Theduahsm ne so often recognise irt human lift becomet aUotro 
pism in metala, and they, atmngely enough, seem to be restricted 
to a single form of existence if tbcw are abtidutely firee from con 
taminabon, for prolnbly an afascuntdy pure metal cannot paas 
from a nonnal to an alintropir state. Last, it may ^ dairoed that 
some metals possess attributes which are closely allied to moral 
ouahties, ftir, m their relations with other elements, they often 
display an amount of discnmination and restraint that wtwd do 
craifat to sentient beings. 

Close as this resemblance is, 1 am fiu&omattnbutang conscious 
ness to metals, as their atomic changes result from the action of 
external agents, while the condiitt of mntcious beings u not deter 
mined from without, but from a ithm I have, hoarever, ventured 
to offer the introduction of tins lecture m its present fisn^ because 
anv {sets which lead us to reflect on the unity of plan in nature, 
will aid the recognition of the complexity of atomic motion in 
metals uixin which it is needful to insist 


B reiatum 


iloselj I 


I life were connected in the minds of the 

“ Who said these old renowns, dead toim could make me 
frirget the living world 7 " are words which Owning places 111 
the lips of ntiacelsus, and wc metallurgists ire not likely to 
fiiiget the hving world, we borrow its definitions, and appi) 
them to our mdals. Thus nobility m metals as in men means 
freedom from liability to tarnish, and we know that the rarer 
metals, hke the rater virtues, have stnguUr power in enduing 
ihcir more ordmary associates with firmness, Mstlcity, strength, 
aiul endumnee On the other hand, soma of the less kuown 
metals appear to be mere " things” which do not exist fiir 
theniseix-es, but only for the sake of other molals to which they 
can be united Thu may, howexer, only seem to lie the cast. 
Iiecause xve as yet know so IiHle about them The question 
nsturally arues, how can the analogies between organir and 
ijinivamc bodies be traced ? I agree with my colleague at the 
tcoU, des Mines of Paris, Prof Urtsxm Ic Verrier, in thmkmg 
that it is possible* to study the biulugy, the anstomy, and exen 
thepathology of metals. 

The anatomy of metris -that u, Ihetr structure and framework- - 
d by the aid of the microscope, but thi me^od of 


iiyroh 

tieing 


evening lecture delivered in 1891, is rendering admirehiti l_ 

in enabling both the biolagy and pathology of metals to be 
studied, for, just as m biological oral pathological phenomena 
vital fonetions aiul changes of tisiue are accompanied I7 
a nse or fidl m temperature, so molecular change's In metals are 
attended with an evolution or absoqition of heat With the aid 
of the recording pyrometer we now “ take the temperature " of a 
ma» of metal or alloy in which molecular duturiwice u sus 
peered to lurk, as surely as a doctor dues that of a patient in 
whom fiebrile symptoms are manifest. 

It bos, moreover, k»g been known that we can submit a metal 
or on alloy In its normal state to severe stress, record its power 
of endunuKC, tnd then, by allowing it to recover from fotigue, 
Mudde it to regainsome, at lois^, of Its original strength Thehuman 
snnkigies of metds are really very close indeed, for, as is the cose 
with our own mental eflbrts, the internal molecular work which u 
drare in metoh often strengthens and mvigorates them Certain 
wreats have a doable existence, snd, sccording to circumstances, 
their behaviour may be absolutely harmful or entirely beneficial 


to Jcbiui do Msiiili;, who'vith CiuiUium ^ Lanii - 

ffWMm dk U Xtn U tiaun dw iditor of ibo oduion of 1I14 of thU 
cil stlistod work, doobts, howovor, x^hrt the ottrlbudon of the ttmfimM 
w to Mpyu g k oonocto 

* "la Mtuonu]^ in Franoe," iSim, p. » 
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The foregoing remarks liiixc special significance 11 
to the influence exerted liy the rarer metals on the orainary 
ones. With exception uf the action of carbon upon iron, 
probably nothing u more remarkable than the action of the rare 
metals on those whudi arc more common, but theirpecnliar 
influence often involves, aa we shall see, the presence of carbon 
m the alloy 

Which, then, are the rear metals, and howr may they be 
isolated 7 The chemist differs somewhat from the metallurgist 
as to the application of the word " rare ” The chemist thinks of 
the lan^’’ of a compound of a metal, the metallurgist, rather 
uf the difiWulty of lining the metal from the state d com 
Innatwn m which it occurs in nature 
The chenust m speaking of the reactions d salts of the rarer 
metals, m View of the wide distnhiition uf limestone and 
:, wrnuld hardly think of cither calcium or manganese os 
ong the rarer metals The metallurgist wmuld consider 
intrccolcium or pure manganese to be very rare, I have only 
recently seen comparatively pure specimens of the latter 
TTie metals which, for the purposes of this lecture, may lie 
include-d among the rarer metals arc (i) those of the 
I platinum group, which occur m nature m the metallic state, 

I and (a) certain metals which in nature are unally found as 
I oxides or in an oxidised form of some kind, and these are 
j chromium, maiwncsc vanadium, tungsten, titamum, rirconium, 
I uramum, molybdenum (which occurs, however, as sulphide) 
Incidental reference will be mode to nickel and cobalt 
‘ Of the rate metaU of the platinum group I propose to say hut 
little , wc arc indebted for a magnifi^t disijiw of them in the 
library to iw friends Messrs. George and Edward Matlhey 
and to Mr ^won, all members of a great firm of mctallurgisU. 
You should spccuUy look at the s^endid mass of palladium, 
extracted from natixe gold of the xulue of 3,500,000, at the 
melted and rolled indium, and at thi masses of osmium and 
rhodium ho other nation in the world could show such six-cimens 
os theit, and we art Justly pnaid of them 
These metals an. so interesting and iwecious m themselves, 
that I hope you wll not think I am taking a sordid view of them 
by saying that the contents of the case exhibited ui the hhrarj 
are ccrtimilj not worth less thnn ten thousand pounda 


the problem is to removi the oxygen, and this is usually r( 
either l>y affording the oxygen an o|iportunity for uniting with 
another metal, or by reducing the oxide of the rare metal by 
carbon, aided liy the tearing effect of an electric current In 
this crumble there is on intimate mixture, in atomic proportions, 
of oxide of chromium ami finely divided metallic aluminium 
The thermo-junction (A, hig r) otthe pyrometer which fomed 
the subject of my last hndny evening lecture here, is placed 
withm the crucible, B,and tht spot of li^t, c, (rom the gslvano 
meter, D. with wluch it is connected, indicates on the screen that 
the temperature is gradually nring You wiU observe that as 
soon os Uie pomt marked loio* is reacheil, cneriietic ortoii lakes 
ptoM the temperature suddenly niing nboxe the melting point 
of platinum, melts the thermo-junction, and the spot of light 
swinmiviolently, lait if the erudblc be broken open, you will 
see^ a masa of melalllc ihromium has been hberat^ 

The use of alkaline metals in separating oxygen from other 
metals is well known I cannot enter into its biriory here, 
beyond saying that if I were to do so frequent r - 
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the hoMwied nama of BeneUiu, WShler, end \IViiikler wooM 
be denuuided ^ 

Mr Vautin has leeently diowft that gmmlated ahuoimmn 
may readily be prepared, and that 4 t tenden great service 
when empknud as a reducing agent He has lent me many 
specimens of rarer metals which have been reduced to the metalbc 
&te by the aid of thi* iinely*gnawlated aluminium 1 and 1 am 
Indebted to his amistant, Mr Picard, who was lately one of my 
own students at the Ro^ School of Mines, for aid in the pre 
paiation of certain other spedmeu which have been isolated in 
my laboratory at the Mmt 

The expenment you have just seen enables me to jostafy a 
statement I made respecting the discrimuiating action which 
certain metals appear to esert. The relation of aluminium to 
ot^ metals is very singular When, far instance, a small 
quantity of aluminhim is present in cast-iron, it protects the 
tiUoan, manganese, and carnon from oxidation * Ttie presence 
of nheon in aluminium greatly adds to the brilbancy with which 
alummium itself oxidises and boms.* It is also asserted that 
ahmiinnim, even in small quantity, exerts a power&l protecuve 
action sgs^ the oxidation of the silver sine alloy which |s the 
result of the desUvensation of lead by tine. 

Moreover, heat alumimum in mats to redness m air, where 
oxygen may be had freely, and a film of oxide which is formed 
will {noteet the mass from farther oxidation On the other 
hand, if finely divided aluminium finds itself in the presence of 
an oxide of a rate metal, at an devated temperature, it at ono. 
acts with energy and promptitude, and releases the rare metal 
from the bondage of oxidation I trust, therefore, yon will con 
suler my claim that a metal may posaeu moral attributes has 



the explodon takes place with much disruptive power when 
alumimum reacts On oxide of lead m nsnie, and that if ocarsety 
ground, fused litharge be substituted farted lead, the action is 
only accompanied by a rushiim sound. The leSuh is, therefbte, 
much influenced by the lapidi^ with which the teacUon can he 
transmitted throughout the mass. It is this kind of expmiment 
which makes us turn with such vivid interest to the tesiching of 
the school of St. Claire lleville, the members of which have ren 
dered such splendid services to idiysics and metallurgy They do 
not advocate the employment or the mechaniim of molecules and 
atoms in deaUng with chemical problems, but would sfanply 
accumulate evidence ns to the ^ysical circumstancea unto 
which chemical combiiution and diasociation take place, viewini, 
these as bdonging to the same class of phenomena as solidification, 
faslim, condenmUota, and evaporation They do not even insist 
upon the view that matter m minutely granular, but m all cases 
of change of state, make caknlations on the basis of work done 
viewing changed “ internal energy ” as a quantity which sboiild 
reappear when the system returns to the initial state. 

A verse, of some histoncsl interest, may appeal to them. Ii 
occurs in an old poem to which I have already rderred at beiim 
connected with the Raman de la Hast, and it expresses oatutrs 
protest against those who attempt to imitate her world by the use 
of mechuical methods. The “ aigument ” runs thus t— 



A uns M aoSleiiT nopliuUqiia, 
Qui n ine qiM d art mfcfaiuiiquc 


If the “ use of mechanical art ” includes the study of chemutry 
on the basis of the mechanics of the atoms, 1 may be permitten 
to ofler the modem school the following rendering of nature’s 


An explusiim such as is produced when aluminium and oxidi 
of lead are heated in presence of eaih other, which suggested 
the reference to the niil French verse, does not often occur, as 
m most cases the reduction of the rarer metals by alumiiuuni 
u effected quietly 

,£irconium is a metal which may is. so reduced I have in 
this way prepared small quanuties of nrcomum fismi its oxidi 
and have finined a greenish allo^ of cxtiaordinary stiength hy 
the addition of A per cent, of it to raid, and there ore man) 
circumstances which lead to the belief that the future of tuconium 



been justified Aluminium, moreover, retains the oxygen it bos 
acquim with great fidelity, and will only port with it again at 
very bigh temperatures, under the influence of the electnc arc in 
the presence of carbon 

[A suitable mixture of red lead and alummium was (floced in a 
sn^l crucible heated in a wind famace, and in (wo minutes an 
expiosion announced the termination of the expenment The 
crudUe was shattered to fragments.] 

The aluminium loudly protests, as it were, against being 
entrusted with such an easy task, as the heat enmndered by its 
axidatioa had not to be used in melting a difficultly fusible metal 
like chromium, the melting jxifnt of i^ich u higher than that 
of i^num. 

It H admitted that a metal will abstiact oxygen from another metal 
If the reoLtian is more exothermic than th^ by which the oxide 
to be decomposed, was originally iormed The heal of formation 
of alumina u 391 calories, that of oxide of lead 11 51 calorlei, so 
that it might w expected that metallic alummium, at an elevated 1 
temperature, would readily reduce oxide of lead to the metallic • 


The lost experiment, however, ]]roved that the reduction of 
oxide of lead by aluminum is enected with exploaive violence, 
the temperature engendered ^ the reduction being sufiiciently 
high to volatlliae the lead Experiments of my own show that 



will be bnlliant and useful. I have reduced vanadium and uiamnni 
from Its oxide by means of aluminium as well as manganese 
which IB easy, and titanium, which is more difficult. Tungsten 
in fine specimens, is also before yon, and alhiaion will be modi 
subsequently to the uses of these metals. At present 1 would 
draw your attention to some properties of titanium which are iif 
special interest It bums with bmliant sparks in air, and as few 
of us have seen titomum Isim, it may he well to bum a Httle 111 
thu flame [Expenment perform^ ] Titamum appears to be, from 
the recent expenmentsof M Moissan, the most difficultly fiudhle 
metal known , but it has the singulnT propeity of bunung in 
nitrogen—it presenu, m fiu;t, the only known mstance of ^vhI 
comlnistion in nitrogen ' 

Titaraum may be readily reduced from its oxide by the oad of 
aluminium. Ilerc are conndcnible masses, suffidenlly pure far 
msny purposes, which I have recently prepared in new ci this 
lecture 

The other method by which the rarer metals may be usdated 
u that which involves the use of the electrical fimiisce In this 
connection the name of Sir W Siemens should not Ixi 
fuigotten He described the use of the electnc sic fiimsce 
m which the carbons were srrsngcd verticslly, t^ 
lower csrbon lieing replaced by a carbon cnidlde, and 
in 1883 he melted in such a famace no less than ten pounds of 
platmum during an expenment at which I hod the good fortune 
to assist It rosy fairly be claimed that the Isige furnaces with 
s vertKsl carbon in wMm alumimum and other metals ate now 
reduced by the combined electrolytic action and tearing 
temperature of the arc, are the direct outcome of the work of 
Siemens. 

In the development of the use of the electnc arc far the 
isolation of the lare, difficultly funUe, metals Moitsar stands 

> Lord RoylaM has slues ilatsd that iilanium don a«t cobUm with 
nxon and If Gnnts points out that lithium In comUaliia with nlmgcn 
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ii tirt front nuk. He pdnti oat > that Ikiprez * mied to 1849, 
Arheat DfOdaced by the arc of a poweifrJ pile, but Moiaaui 
was tte nnt to employ the are in radi a tray as to aepamte tea 
haot^ eSect from theelectrcdyticaction it exerts. TUshedoea 
tjw pM^ the poles in a homontal poaition, and Iw reflecting 
thalr heat into a receptacle below them. He has shown, in a 
Mtiesof claaalealreieaiche& that emptoying 8ao amperes and no 
a temporature dL at least 3500° may be attain, and that 
aai» metallK oxides whidi until recently were supposed to be 
tenedncibte may be readilvmade to yield the metal they contain * 
A support or base for the metal to be reduced is iiMod, and 
tUs is a£Med by magnesia, which appears to he abulutely 
staUe at the utmost temperatures of the arc An atmosphere of 
h ydrogen may be emplc^ed to avoid oxidation of the reduced 
metal, which, if it is not a volatile one, remains at the bottom of 
the cmaUe almost always associated with carbon—forming, in 
iict, a carbide of the metal I want to show you the way in 
whM the electric fotnace is used, but unfortunately the re 
duedons are usually very tedious, and it would be imuosaihle to 
actually show you much if I were to attempt to reduce liefon. 
you any of the rarer metals, Isit os the main abject is to show 
you how the furnace is used, it may he well to ml some silver at 
a tempeniure of some and subsequently to melt chromium 
hi theihrnaoefFig a), ^is fiimace consuts of a clay receptacle, 
A, lined mth magnesia, H A current of doamperes and 100 volts 
la introduced by Die carbon poles, <, < , an clectio-magnet, u, w 
(■ovtded to deflen the arc on to thi metal to he mJtcsl |Hy 


will lender slil) greater services? My object in this lectun. is 
mainly tu introduce you to them metals, winch hitberto few of 
us have e\cr seen except as minute cabinet Speciinens»und we 
are greatly mdchte<l to M Moisasn for sending na bouitifiil 
tpecimefis of chmmltmi, vanadium, niaidum, sircomnm, tungsten 
molybdenum, ami iiiamum [Theae were exhibited ] 

The question natuiBliy arises Why b the future of their useful 
ness so prumisiiig ? Why in they likely to render better servKt 
than the common metals with which we have long been finniliar ’ 
It must lie confessed that ns ya we know but little what scrvicvs 
these metals will remlcr when they stand alone j we have yet to 
obtain them m a state of purity, and have yet to study their pro 
petDes, Iml when small qimiUitiesof any of them are associated or 
alloyed with other metals, there is good reason to believe that 
they will exert a very isiwerful influence. In order to explain 
this, 1 must appeal to the pliysHal mithml of inquiry to which I 
have already referred 

ft IS easy to test the strength of a metal or of un alloy, it is 
also easy to detemune lU electncul resistance If the moss stands 
these tests well, its suitability for certam |iurpuses is assured, 
bntnsubth method of investigation has lie-en afoirded by the 
rexnltx of a research entnuslol to me liy n eommitlex of 



^ of the are and of the 

-- For this iiurpuse It 

was fouml convenient to make the fornace much deeper than 
would ordinarily be the case ] 

It must not be foigotten that the use of the electric are Iwt ween 
carbon poles renders it practically im|sissible to prepare the mie 
mMb wnthout associating them with carbon, often forming true 
cubito, liut It b passible in many cases to separate the cartion 
*T *’•“^“*'*1 treatment Moissan has, however, opened up a 
vast field of industrial work by placing at our dkpoaal prectically 
all the rarer infosibie metab winch may lie reduced from oxides, 
and It IS necessary Sot ns now to consider how we may best entev 
upea our hhenbuice l>Nie mernben of the group which we 
have known long enough to'fippreriate are chrotmum and man 
ganaae, and thw we have only known free from carliun for a 
■few months. In their carburised stale they have done excellent 
service m connection with the metallurgy M steil, and may wt 
not hope that vanadium, moljrbdenum titanium, and unuiiuni 
> Amm. At (.Urn ti At /**»» voL b 189V p. 365 
^ rtmAmt, vol joSL 1849, p. 4S $45. m 

* Tk psio^ awnolrs uf iT^ioiSM ba fuond in lha Imw/Av 

-^ 'fes* Pfr. 347, 349.149. “» 

I t of the wsi^ f**_ ” holotsd sie aranfu^ 

bm b oa' bil|nrtsa?pivt'^Wbnn^‘%«vari<Mis Ibe 

pa fai lbs ytrsa. t JUm ct At Pijfy voL it 1895, p. VU 
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the Institution of Meihiuiu.'ul 1 ngiiiterh, oxtr which Dr 
Vmlcison, of Woolwich, prsiodLs We ciiii now guthir 
much information ns lo the way m whiih r mass uf metul 
has onangetl itself diiniig the oiuhng from n niollen condition 
which IS the necessary step iii fashioning it into a useful form , il 
IS (lossiMe tu gam insight into Ihe way in which a inoUen mass 
of a metal or an alloy, molccularlv settles itself down to its work 
so tonicak, and wc can form conclusions ns lo its |]rol»hle sphe*re 
of usefulncn. 

The method isa gmphii one, such as this iiiiilieiicc is fmiilur 
with, for Prof Victor Horsley has shown in a masterly way (hat 
traces on smoked paper nuiy form the record uf ihe heart s ncinui 
under the disturbing influenee caused by the inlrwuon of a Isillel 
into the human body 1 hope to show you by sunUar rcisirds 
the effect, which though olsturbing is riften fiur from |ire 
jndKwl, of the introduction of a small quantily of a foreign 
element into the “systemi” of u metal, anil to justify a 
statement which 1 made earlier, os to the applicalMlily of 
physiological methods of mvesbsplion to the study of metals. 
In order that the nature of this methivl may be clear, it 
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HUM Ik. rLnuiiilii.r<xl thal if a thermometer or e pjrumetcr. a» 
the caie nia) Ik, u plunm^l into a moM of mtter or of molten 
metal, the tempentare «ill fill condimouity tintil the mter or 
the metal tx^nii to Iwcome tolul % the temperatare mil then 
remam coiLStant until the ahole m«M b ai^^when the down 
n-ard enune (tf the temperature ut tenniieii Thii little thenno 
junction If) filuni^ into a maw of doU ) an electric current is 
in popular laiiKun((c, generated, ana the strength of the current 
a proportional to the timperatnre to which the thermo junction 
IS raura, so that the spot of light from a galninometor to which 
Uic themiu lunction u attaciM enables us to measure the 
tLinperalnre cw, liy the aid of photography, to record any 
thermal rhnnges that may occur in a hrated mass of metal or 
alloy 

It IS iM'ly net Lssarv for iHir |>urpaav to UK a (xirtion of tlieinng 
<khIc ami to iiutke that portion of the scale moi-alilc 1 a t nil 
try to trace l*fnre you the curie of the freeunc of pun gold It 
mil be necessary to mark the position occupied by the moiabli 
spot of light at tegular inten-als of time during a hich the giild u 
near 1045*, that is, whili thi metal is beiuuiuig solid hicry 
tmu. a metninomi lieats a second, the white screen A (K% 3),a 
sheet of iwiar mil lie raised a definite number of inches liy the 
gearing and hnndlt, B, anil the ixwltlon successiiely occu]Mc«1 liy 
Ihi spot of light, t, mil Ik insricetl by liand 

\ ou set that the llmi Icmyiiraturc cun e jr, y, so traced is not 
I ontmuous Thi freezing juimt of the metal is lery clenrK 
nurked by the hnnrontal portion If the gold is very |>nre Ihi 
angles are sharp, if it is impure they an runndetf If thi 
metal had fallen Iwluw its freezing point without actually tic 
coming sotiil, that is if sniictfUiion or surfiuuon had occuireil 
then there would Ik. ns is often the case a dip where the freezuig 
begins, and then the tem|Kratun curve rues suddenly 

Tf the niitai is dloyetl with laigi quantiUes of other metals, 
then then mat Ik seieral of these freezing points, as swccessne 
groups of alloy s fall out of solution The rough diogrammalti 
method is not sg^lcntly dilicale to iiuble mi to trace thi 
sulsirdinati isnntl^w'^ th^ an of i-italimp<wtani'e to the strength 
of the mital or alloy, and photography enables us to delect them 
naidily 

Take the I'lst of the tin nip)ier senes you wilt sei that as 
a mats of tin copier alloy itsils, there are at least two distinct 
freezing points At the upyar one thi main maw of the finid alloi 
became solid at the lower, some deltnite group of tin aral ro|>|ier 
atoms^1 out the position of thi lower point deyiending n|xin 
the compositHin of the nuiss 

{To A, ,o,i/„it„n 


THE lAsTITl HON Oh MhCHAMC tl 
hNoJNhhA's 
'1'IIE ordinary spring niciting of Ihi Instiliitam of Miihaiikal 
* Engineers wa-s hi Id on Weilnesday and hndB} inning of 
last week, April 34 and 2b, the I'risKlint I*nif Alesaiider B 
\V Kennerly, h R S iKCiipy ing Ihi i hair both eivnings Thi 
roltuwing was down on thi agenda of the meeting Vljoiimed 
dlscusekm on Captain 11 Rian Sankey’s paper im " Cunenuiig 
Ilf Steam Engines liy 1 hroltling and by \ anablc Expansion ', 
the “ Third Report to the Alloys Research Committee,” by Prof 
W C Roberts Austen, C B , > R S , “ Appendix on the blini 
motion of Impurities during thi lYocess of making ‘ Best Selected ’ 
Copper," by Mr Allan Ciibh “ Apyicndix on thi ISromelnc 
P xamlnatiun of the Alloys of CojUKr and Tm,” by Mr Allred 
Stansfield 

In thi discussion on CuiSain Sankeys yiaiier a nuniUr of 
members spoke As a general risuU it nmy Ik staled that the 
(xisltinn token by the author in his pajKT was supported, \u 
that for certain purposes, gmeniing by means of the throttle 
valve was to be preferred , whilst under other conditions vanaUe 
expansion goiernors would hnii advauloges over thi other 
method Captam Sonkey m hLsiuntributiun impartiallr discussed 
both systems, and his paiier max U taken as a guod model of 
what a memoir of the kind shoukf he, no undue biaslieing shown 
on either nde 

The report of IW Rolierts 4ustcn was perhaps of even 
greater interest than thosi which hare preceded it, whilst the 
two appendices of Messrs, liibb and Stansfield discussed 
imyxirtant practical detaihi A nxiuest had been made that the 
iinestigationsdf Wartairgand legetmeier on molecular (vitosily, 
M) 1331, \OL 52] 


and their observations on the “ Electrolysis of Gloss”* ihoold he 
repeated It will be remembered that atoms of sodium were 
made to pan through glaas at a temperature of aoo*' C under the 
influence of the elwtrfc current lithnim atoms were then made 
to follow along the tracks or molecular gallenea left by ibe 
Sodium, the fathium having a lower alomu; volume and weight 
than the sodium When potassinm, having a higher aUnme 
we^ht and volume, was substituted it was not fbimd poerible 
to trace ont the sodium. We are thus, the author laid, 
confronted with a molecular porosity which can in a sense 
be gauged, and the mechanical mfinenoe of the vabnDe of 
the atom is thus made indent It will also be endeni 
that there is a direct connection between the properties rtf a 
mass and the volume of its alums The results previously 
obtained were entirely confirmed and somewhat extend in the 
expenments the author had undertaken The septa, or dtvidiiig 
' partitions, m thesi Irish ixpenments, were nuuii mostly of 
soda gitis, of which thick bulbs wore blown from barasneter 
' tulie In most of the experiments the glass was electrolysed, usiiu; 

' mercury and an amalgam of some metal as cathode and anode 
I respectively The tem|Ktatare was from 250" to 350* C TV 
eiectromotiie force employed was ico lolts, and the current m 

of an ampere, and was sometimes ns high as one fiftieth of pn 
ampere When thi glass laillis were employed they soon liecamt 
tracked, and the frci paxsw of thi current fus^ the glass, 
fiirming a well ruunrlctl hole In each experiment a safety 
I fuse was plaeed in scries to xtop the current m case ol 
laeakage In ex|KrmiintK in which soilium amalgam had 
I lieeu placed in thi bull) and pure ineicury outside, sodium 
I |iassc<l into the mercury to the ixtint of 00^ gramme 01 
I o 46 gram In one cxyKTiminl which lasletl eighteen hours 

I the amount of sodium found m the mercury wus o 0131 gramme 
or o 2022 gram 1 he quantili of ilcctncily which posMil 
through the glass was nieasurcti by thi aid of an itectrolytu 
' cell placed in iarii>!i in which copper was ilipouted to thi 
amount of o 0206 ^ninie, or o 3179 gram Calculating thi 
number of ruulomlis of elecinnty yiossed liy means m the 
electrolysis of glass, the mimlKr 5$ is found, anti hy the electro 
lysix of cop|>er sulphati, 62 thus showing, as will as a rongh 
approximate ex|)enmiiii could that the possnge of sotliuro ii5i> 
the mercury follows the ordinary law of electrolysis It is 
iltailitful whether the wslium from the umalgam actually pene- 
traletl right through the glass, lail then can lie no question 
that It repiacetl a consulirabli proportion of the sotlium which 
the glass uintamixl An attempt to pass jxitassium through 
iht sanii glass felled Ciiild was then useil tmtb m the form of 
imuilgam anil dissohcti in metallic lead, but m the latter case 
the temperature imployed was, of course, higher No gefd 
was fiiund to have becu transmitted through the glass , but the 
gloss employed became coloured by gold, and mitnrte spanglea 
of the metal were found emliedded m it The same result was 
olitained when eojiper was used as an amalgam and m thiH 
rase minute nodules of nyiier wire deposilnnKliiw the aurfiuK 
of the glass, am fleet whuih is highly snggesliie in coniiectioti 
with Ihc furmation of mineral leins by earth currents Sodiiim 
amalgam placed in n bulb and surrounded with mercury, but 
with no current, gaii negative results, showing that Hmpjb 
(Iifliision did not play any important part m the results obtained. 
The feet that a current passes at all through glaas is a proof that 
electrolytic action has token place, so that, eien if a metal be 
not actualU transmitted through glass, the iiosmgc of a current 
indicates that sodium, potassium, or other metallic constituent 
of the gloss, must U. leaving it and is prolsibly replaced ^ one 
or more of the metals in ihi mitollic hath wh&h constitutes the 
anode 

The author nixl referred to an addition made to the recraxUng 
liyrometer by means of which increased senntiveneas was ob> 
tamed llie galvanometer, which aflords the means of measur¬ 
ing the tem|ientun» of the masses of metal or alloy under 
examination, may occupy one of two puutions, it may eitber 
be nearer to the slit through which the ray of light fiuls upon 
the photugraiihic plate, or U may Ik fiirther away from it. It 
will be evident that two galvanometers may be used siinnl 
taneously, with the light from thdr reqKctivc mirrors pbymg 
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I lilt upon the photograpliic plate The further 
n have a mim lower teiiifance, and conae 
cy, than the neorei me, 10 that, while the 
the moving nmritiaedp" ' ' ' 

t repreient a range of U 


____ temperat _ 

(5OQ degi^ the line traced hy the mirror of the further gal 
vanoneter ahould repreient only one tenth of this. The ai^lar 
-deflection of the nearer mirror would not exOeed the limits of 
the sensitised plate, while the mirror of the delicate galvanometer 
might traverse a iu larger rai^ Both ^vanometera wonki 
he omnected “ in parallel ” with the wroc tnenno-junclion t and 
-libidOualy any portion of the extended rai^ which it was desir 1 
4ible to reflect on the sensitised plate couM easily be caught liy a , 


whole of the cooling curve couUl --, —. — 

less delicate galvanumetcr, while only the portion greatly magni i 
flod weak] be recorded by the mirror of the more delicate gal ' 
vanometer The first curve derived from the less delicate ' 
galvanometer wcmld serve ns a “calibratinn curve” for that 
nflurded by the other galvanometer 

By means of diagrams exhibitetl on the walls of the theatre, 

II lam numlier of coobng curves for electru-iron were shown, 
care tang laltcn that the iron was exceedingly pure The iminlh 
of recaksccnce were well shown mi these curses, which may la. 
sUdied with interest in the 7/iri»nri/fa»r of the Institution, xs | 
liennm on the ijueslion of allotrop) of iron, which has already , 
laien fully discussctl m a former report The cooling curve of on j 

ahiminlum^oppir alloy was also given This was the alloy 
containing 6 per cent of cornier, used hy Mr Yarrow in tm , 
construction of torpedo lioats ftir the French (Kiventment Two 1 
freezing points were shown, one due to the mam mass, and the 
■other at n lower jioint due to the copper associatcil with the 
The pyroiuelrio examination of iron-aliiniinram 


shown 

One feature that may be noticetl howe'ver, was that the freer 
Ihg point of iron alloyed with, say, one per cent of aluminium, I 
isInit little lower than that of iron itself, that u to say, the I 
msMiig point of nearly pure iron is only slightly lowered liy a 
small Hilton of aluminium Osmond nod already shown that 
ulAmlnlttm does not produce any consKlcrable lowenng of the 
fiuedng point of cast iron , and the usually accepted idea that 
coat iim or steel containing aluminium la very ftunble, must Iw 
dite to the fluidity of the metal when it is melted. 

Another interesting iwint was thsl the samples of alloys used 
III these experiments were kept for some months before being 
analysed, and it was found that during this time those which 
ccotalned ftoni 40 to 60 per cent of aluminium had ipnntaneoasi) 
xliaintegrated, and had fiilleii to powder The powder was not 
■oxUUaed, but consisted of clexin metallic groins, probably result 
ing from chemieal changes which had gradually taken (ilace m 
the solid alloy 'Whether the iron and aluminium were in aslate 
of solution or were cheniicnlly cumbinexi whem molten, there can 
be little doubt that they are so combined m the metallic powder, 
as attempts to re melt this powder hai-e proxe-d unsuccessful, which 
puinta to the fomiotion of on infuiulilc i nmpound 

Some experiments made by Mr Hvrauu Wrwhtsun to as¬ 
certain whether the welding of iron is attended vnth a fall of 
letnpenture, as is the case in the regelation of ice, were next 
detoibed. The welding was dom. ta means of electricity and 
ofanervations were taken liy means or the pyrometir formerly 
deaeiibed The results have been communicated to the Koyid 
Society, and tend to show that thi. welding of mm and the 
regefaikm of ice are analogous phenomena, a ixunl of no small 
theontieal importance 

In hii lost report the autl^had called attention to the fact 
that M Andr< Le Chot^Uer had suggested that the iwcjudicuti 
aetVn of an element n due to its foirmuig a fhiibie compound 
wW) the mMaOic mass in which it ishidilen t while, on the other 
ImumI, the presence of an element which fbrma an inftiaiblc com 
tiOond with the mass, promotes the formation of a fine gram and ^ 
ietpatta strength liie author dul not wish it to be supposed, 
howem, that the action of the added clement is due aolely to its 
ialhittiiUW, or to ita power of forming a fuiifale compound with a , 
pertien or die mosi which contains it 1 for cssm are numerous 
'in tbapknathin does not am^ In tiiia catinectian -I 
ode foog ago by Kaoult mtet (Csse/Crr rmdm, 1 
,-.,,0 welVdaaen^ronslden ' 


tkm He utgeil that there must be a connection between tlit. 
melting-pomts of im tnls and periodic law of MendeUefl’, for 
he showed that for all metals there la a lunple relation between 
their atomic weight the amplitiiik of the tnovemtnt of their 
molecules under the influem e of heat, and thCir melting poiiit 
Pun. metals with high melting puinta—such as platinum, ittm, 
co]^r, and gold -arc coniuarativg^ strong, and, conversely, 
metals with low melting puinis—lifc lead, cadnrium, Mamutfi, 
Olid tin are relatively weak VfetBs with high « ■ ’ 

must necessarily lie cofitrint niul tenacimis, because_ 

required to dnve their molet lilts ai«rt in reducing thei 
lajuid mobile state m whn h iht molecules have very « 
hcTence, and therefore at onlinary teniperatur— — 

must lie applied to cwcrcome tht inhesion of tht ... 

Ineak the mass. Conversely, in nielnls with low mefting points 
a small elevation of leinptratnrc will ovemimt the molecular 
ixihenun, and render them Iu|uiil that is, will mtlt them Such 
meUls will be weak, the author roiitmiierl, liecause if little heat 
is requtretl to melt the metal, less fon c will lx. neetleil to tear it 
apart Hence melting point and ivuacity are clearly tonnected 
Tht absolute temperature of ihi nitUing point of a mtlal must la 
closely connectLxl with its atomn lolunie, liccause the former is 
inversely priMiurtional to ihi rate it whah thi amplitude of ihi 
iMLiUatiuns of the moletulcs iin n iv<ci< w illi Uuqieraturc and the 
rate of increase of amplitude at any given leiii|a.raturc is obtained 
liy muHinlyniigthe uruimiry tbtrinal toeBaneiil of linear expan 
Sion by tht cube risU of tht itomii volume 

Prof Roberts- Vusttn hert isiintnl out llial the rectnt work of 
Dewar and hlemmg Mriii-im, \o\ xxxiv 189a 

it 3*6) lx.xirs clirectly on this ipitslion They emiiloycd very 
low temperatures, amt shirw that at tbt alwolult zero of tempt in 
ture pure metals would proixibly oITct no resistance to thepasragt 
of an tlcclnt current, Isif that thi tluclncal resistanic of alloys 
dtics not dmunish so rapidly with the lowering of Itniperatiire 
as in tht case of |xirt metals I’rof Dewar of thi 

Royal Institutum, vol xiv )>url 3, 1895, yx 1] has shown, imiti 
oiir, that tht tenatily of )airt metals aiia%noys is gruatlv 
increased by extreme 1 old- that u, by the closer approximatuin 
of their moletiili's, and this afliinls ulditional evidence lliai 
metals laxHinit stronger at tem|H.mlures whiih an further xml 
further rcmovcil from their melting yKimts. 

Iht discussion on Ibis puptr was of a somewhat lirief nature 
the reading of the report and the apjiendtces, together with thi 
carryii^ lait of certain exix.riments and illustrations, taking 1 
cuiisideraUt time. Mr vVrightson also exiilained at somi 
length his welding txiiinminls, whiih, ns stsleil hnii been 
pbued lx fort the Royal Society 

Prof (looilman, of I..eeds, gaxi vime nilinsting (xuticulars of 
the work upon which he has oeiii engogeil during the last two 
yearn in conneetion with nnti Ihttion alloyi,, Mehail discovensi 
that these sulistancexmust always nmtam a metal of high atonm 
volume, and there seemed to 1 k a direct nmnet tioii lirtwctii the 
elficienty of iht iinli fnilion of illoy and tht atomic vnhimt of 
•me of Its I onstilueiits. If Iht atomic vuluiut of Ihi alloy win 
small thin the finction was enormously mireasoil, Isil with high 
atuimc volume it was reiluceil I It hail iH-mtuced an aiili fra tioii 
raelal which winild withsund a iirissiirt of two tons to the square 
inch when running at 550 rtvolniions ixr imnutt, the tiiii]Knitiire 
tang 140 , that was a vtry remarkahlt result for a white inetnl 
The alloy used had a higher atomie volume Ihaii Issmuth Init hi 
was not at IiUrty then to stnti the nature of tht sulislniice 11t 
wisheel, howtvtr, to impitss the ih.xucnly of alsulutt inirily.or 
that if there were any ini|iurities, they should lie of high ntomu 
volume 

Mr Blount, in refisrnng to the author s remarks on the electro 
lysia of gloss, and the fui l that ixitassiuni wiaikl not follow 
sodium OM lithium, said he wiaild he gloil of an expUnaticiii 
why gold, which hod a lower atomic volume than sisJiuni, should 
not navt traversed the “gulle-nes left m Iht glam by the 


pottieno 

raiflitdi 

a Mg gl W tn^^ ( „ „ , 

'volTxxxviir ifl79, pp”853 anil 1315) welhdoaervil considera 
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report what i* the efft'Ct, if an>. uf fdod (lert\cjl fr 
tbemiloos animaUt <>*1 huniRn health, ami if prcjiiclu lal, whai 
are the ctrctunulanrcR amt eonchhemH ^%ilh re^rd to tht (uUr 
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cukns ill the aninml ahich {muliice* that c&et opon nuui 
I^otd UauiK waH the chairman, and the other WNmnlmionen 
acre 1*K>r O T Brown, Sir (leoige Bnehaoan, Dr G F 
I’ayne, and Prot Burdon Sandenon. After the d«^ of Lord 
Baaiiw, in OUober laat, the commiMhw wat teotganbed with 
Sir U<^e Buchanan as chairman The report of this com 
nnsskn, u|Km the evidence jjpd experimental inquiries received 
since the appointment of tfirorlgiiial commieiinn five yean ago, 
was presentra to Barlioment hut week. The general rcsnlta <A 
the inquiries instituted Ity the cosnmieeioiit in connection with 
the nutter vefc rred to them, will be found in the subjoined 
summaiy aiqiended to the report c— 

We have ohCained ample evidence that food denved from 
iiiberculous anhnais can produce tuberculoels in healthy aninub. 
The profioitibii of animals contracting tuberculosu after exptn 
mental use of such finnd u diflerent in one and another class of 
ammals; tioth camiiora and herbivora are susceptible, and the 
Itfoportkin is high in pigs In the absence of direct experiments 
on human subjects we infer that man also can acquire tuber 
culosis tq feeding upon materials denved firom tuberculous food 
animals. The actual amount of tuberculous disease among 
certain classes of food anun^ is so targe as to aflurd to man 
frequent occasions for contmcliiw tnbemlous (iisease through 
hu food. As to the (soixirtion of tn^rculoas acquired by matr 
through his food or through other means we can form no 
definite opimon, Inil we think it {noluble that an appttcublc 
nut of the tub^ulosu that afiecti man is obtained Ihriaigh his 
rood The drcumstances and crmditions with regard to the 
tubeicukiau in the food animal which lead to the production of 
tuberculosis in man are, ultimatdy, the presence of active tulwr 
culocd matter in the food taken firom tM animal and consumed 
Inr the man in a raw or insufficiently cooked state Tuberculous 
dUesse ik observed most frequently in cattle and in swine It is 
found fer more fnjqMcnlK in cattle (full grown) than m calves, 
and with much gre^ frequent^ in cows kept m town cow 
houshs titan in cmBc bred for the express purpose of slaughter 
TubercuVtas maUeris but sddom found in the meat sulatance of 
the cardise \ it fs prinaiwITy found in the omans, membranes, 
oad gisqdt. Tlicre is reason to bcUeve Ihai tUDercuIous matter, 
when ^rwtant In ment sdM to the nibbc, it more commonly due 
to ttaertetamination of the snruoe of the meal with material 
detivdd from othkr diseased psrts than to disease of the meat 
Itself The tamr matter is found in the milk of cows when the 
udder has become invaded by tuberculous disease, and seldom or 
never when the udder is not diseased Tuberculous matter in 
milk IS excvptionaUy active in its operation upon animals fed 
either with the milk or with dairy produce denied from It No 
doubt the kigest part of the tuberculosis which man obtains 
through his food is by means of milk containing tuberculous 
matter The recogranoii of tubprculons disease dnnng the life 
of an animal is nut wholly unattended with difikulty Happil), 
however, it dm in most coses be detected with ccrtaint) in the 
uddeis of milch cows. Provided every port that is the seat of 
tuberculous matter be avmded and destroyed, and provided cart 
lie takoi to save from contamination by such matter the actiwl 
meat substance of a tulierculous animal, a great deal of meat 
from animals affected liy liiliercutosu may be eaten without nsk 
tu the consumer Ormiury processes of conking applied to 
meat which has got contaminated on its surface ore probably 
sufficient to destroy the harmful quaiily They would not avail 
tu render wholesume any lueci of meat that contained tuber 
cuhiuB matter id ita deeper porta. In regard to milk, we are 
aware of the preference ny Fngliih people for drinking cows’ 
milk raw—a practice attended by dan^ on account of pnssHde 
contamination by pathogenic orutnisms. The boiling of milk, 
even for a moment, would pnibabty 1* sufficient to rcmoic the 
very dangerous quality of tulierculous milk We note that your 
Majesty’s gtacious commands do not extend to inquiry or reixirt 
on adnunisUhbve imxxdures nrailable feir reducing the amount 
of tuberculous material hi the food supplied bv ammals to man, 
and we have regarded such questions os being bej-ond our 
province *’ 


I>Y tlje kindness at the Secrefruy of the Australasian Asto- 
** cation for the Advancement of Science, we have been 
fatsoufcft with a complete account of the proceedings of the fate 
meeting at Brisbane The Hon A. C. Gregory, C M (•, the 
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president Of the #eebng, took as the subject of his uddoMi 
“ The Geogia^iicvJustory of the Aostrshsn Ckmtinent daring 
its socceiaive Phases of Geological Devdoproent” The aat^ 
afiwded Mr Gregofy on omrtunity for putting on record die 
knowledge be has mned from persimal inspertion of a kug«r 
proportion of AnstiAan temtorv than has been esplored by any 
other investigator We art glad to be able to give the text at 
hu address. 

PRIMAXt CONUITIOV AND PORH OV LAOT) 

In dealing with the geological histoiy of Australia, it u coiH 
\emcnt to refer to the groups of formation, as the socm of this 
address u insafficient for the Kpoiate consideration of the oom> 

R l members of each group which has taken prominent port 
gec^phical estaUiahinent of sea and Und. Like all 
histories of remote events, the evidence of what was the pnmaiy 
condition and form of the land w necesMudy of very limitea 
character, but some evidence does remain for our miidince. 
The earliest indications of the existence of Und within the hmits 
of the present Australian continent tonsisU m Ihc fact that many 
of the more elevated summits arc composed of “granite,’ whkk 
u certainly the oldest rock formahon with which wi are ac¬ 
quainted. 

It u here necessaiy to state that the term granite is used to 
indicate ancient or continental granite, and that the gromtaid 
rocks, which are so closely allied in htholoncal aspect ss to pass 
under the same designation but are really intrusive masses of 
more recent date, even as late as the Fermo-carfaoniferous 
period will he termed intrusive graniU Now the higher portums 
of the granite raises show no superincumbent strata, while 
sedimentary buds fold round their flanks m a manner which 
indicates that the edges of these strata were formed near the 
mssgin of an ancient sea, above which the more elevated ms met 
of gramte rose as islands. As an instance cf thu early existence 
of bmd, we find on the jsresent east coast that the granite tract of 
New p ngland u flanked by Devonian sUtes and marine beds 
of tpndier limestones m potions whroh indicate that their 
deposition was in an ocean of at least aooo feet in drath, above 
whidi the giamti mountains rose to an elevation of3000 feet 
Adoplii^ similar evidence as a basis for the estimation of the 
area of land at thb earlier date, it ajqxian that there existed a 
chain of islands extending from Tasmania northerly along the 
line of the preSLiit great dividing range, between the eastern 
and western streams nearly to Ca^ York, a distance 
of about aooo miles, and with a breadth seldom ex 
cceduw 100 miles. In Western Australw a much brooder 
area of dry land existed m the ibrm of a gramte laMcUnd, the 
western hmit of which, commencing at Cape Leeuwin, extended 
math tor 600 miles with a straight coast line nsiog <00 ibet to 
1000 feet aboie the ocean This land had a breadth east and 
west of about 200 miles, but Us eastern shores were comparatively 
low and incgulor, with probably detached lusular portions, more 
especially on the northern side, as the stratified rocks in whidt 
the West Australian gold mines on. worked have on exceedingly 
irregular outline where they cnerlay the granite Between these- 
eastern islands and the western land, there probably exutedsame 
mranite peaks which rose almve Ihe ocean, but tne evidence w 
that they were not of important area, and pnncipoHy located m 
(he northern parts. The remainder of the jiresenl e min e nt was 
covered by an ueeaii gradually increasing in depth from the 
western land to the central part, and great depth contmued to- 
Ihe shores of the eastern islands. 

Sedimkntaky DEKWin* 

The next step in our history n that the natural decompositioit 
of the granite, txuh terrestnaf and manne, supplied materisl for 
sedimentary deposits, snd we find s senes of imperfectly strati¬ 
fied gnt rocks, together with ichuts and lUtcs, the ibinet the 
results of the deporitioa of the coarser drifts, and the Utter the 
more gradual deposit of the finer particles. These rocks, aducb 
are claiaed as LaurentUn, Cambrian, and Silurian, did not ex¬ 
tend fisr from the eastern islands, and are principally developed 
in QnecnaUnd to the north and in Vtctorm to the south, but, 
being of marine fimnatkm, they did nut then material^ aftbet 
the geographical configuration, thoi^ they are impmunt natnies 
of the preaent tune, and are the chUf soorcea of onr tin mines {. 
and silver, lead, and copper also exist in sufficient quantity to 
aftbtd proepect of future industrial success. There U also a 
marked charactenstic m the abundant occnrreiice of fluor qiar, 
which U an excecduigly tare mineral in the later fennatlOTs. 
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while gold does not occur in important qnanuty except in tU 
niwer or SUaiian strata in Victoruu Niptr Zumantown (bit. 
17*90^8., long 144* 3(/E ) there are imeitstiqg derelopnenU 
these rocks, which now form steep ranffn with flat bottomed 
saileys, in which coralline limestone of the Devonian period resu 
imeoi i fbrmaMy, and in places rises abruptly several handled feet, 
presenting the form of ancient coral leefii, such ns now exist on 
the great Barrier Reeft. In feet, they indicate that at some re 
mote time tupasam existed firom the east coast to the aoutbem 
part of the Gnlf S Canientana, under similar conditkms to those 
of the present Torres Straits, and that the mbaequent elevation 
of the land has now placed it more than 500 feet above sea 
level This description of the {wesent state of these rocks is, 
however, a d^Eicssinn in regard to geolegieal sequences of the 
early period 

Mou hAVOUKABLB CONDITIONS. 

The Cambrian and Silurian period sms socceeded by the 
Devonian, during which there is little evidence of any great 
variation fai the bimts of the sea and land, but orgaidc remains 
show that the conditions were becoming more fevouraMe for the 
development of marine life. The rows consist principally of 
fine-graiiied slates, which must have been depositod in a efeep 
sea, and m some places the now visihlc sections indicate a thick 
ness tA 10,000 feet 

The upper strata ctmnected with the Devonian senes have 
been classed by geologists as belungmg to the Penna.carbuni 
ferous, on account of the marine fii^U which have been found 
in the Gvmpic senes of rocks. Some difiiculties, however, arise 
in regard to the identification of Australian rocks with those of 
Europe on the sole basis of the occurrence of nearly the sanu. 
species of moUusca, and it may lie mnarked that in Central North 
America the appearance of fossil moHusca and plants, which 
woold m Europe indicate a definite honxon, <dlen occurs in 
rocks which lithnlugicallv and stratigrsphiCBlly are of an earlier 
ilate, and the same conuitions of the earber appearance of species 
and genera seem to obtain in Australia, and if ultimately estab- 
Hriied wimld clear away many of the existing difficulties m the 
comparuon of Austnduui and American {mails with those of 
Europe Acc^ing the classificatiou of the Gvmpie rocks as 
PeniKMsrbuniferous, there was no important alteration m the 
gwigraphical bmits during the Devonian (lenod, or in the earlier 
rcimo-carbonifinous Oympie lieds, but shortly after this there 
were vm decided vanatiooi m both the area and altitude the 
land. whole of the jwescnt continental area was raised 

sufiKieotly to lift laqm portions of the previous sea bottom above 
its sur&ce The principal elevation was on the eastern coast, 
where the rise must have been several thousand feet, while on 
the west it was less pronounced, though the area added to the 
land appears to have included nearly the whole of what is now 
Western Australia. And in regard to the intervening space be 
tween it and the eastern ranges there is only the negative 
evidence, of no later manne delimits to indicate that it also was 
above the ocean Although the general elevation of the conti 
nent aroears to have been Quiescent m the western and central 
parts, there were violent disruptions on the eastern coast, and 
the straU were apparently crushed by a force from the east which 
lifted them into a senes of waves showing the fiures of dislocation 
to the east and strata slojung to the west, the most easterly wave 
beum near the present coast line, and the succeeding waves more 
giao^ ss they recede to the west, both in angle and height, 
until they meige mto the level of Cratnd Austnuu It u also 
probable that the South Australian range sras also the result of 
this compression, causuy the strata to nse in abrupt masses on 
an axis nearly north and south It was at this stage of disniptiun 
and elevation of strata that the more important aunferous 
deporits of both the eastern and western paim of the continent 
were formed, and these may be divided into two classes—true 
fissure veins, or lodes, in whimhe deposits of ore are iound filling 
fianres in the slate strata, and generally nearly vertical, and floors 
of ore which occur in sheets dipping at a less angle from the 
horitotttai than the vertical, the including rock being of crystal 
Une character, being, in fiut, mtrusive grates. The dhi of these 
riieets of ore is in uie ducction of the huge dykes of intnisivL 
rock in which they occur 

AURIFItROUS DsPOSll'S IN LODBS. j 

There atas not only great disruption of the strata, but igneous 
rocks fcned themselves mto the fissures m the sedimentary beds, 


confnsMm, as heih of alate may be traced through the transforma 
tion of their sedimentary choracteri by the reciystaUisation cf 
their compenent elements into diorites having that peculiar 
structure m radiating crystals which usually characterise rocks of 
volcanic origin \s regards the aoiifetans ifopgsits in theo. 
lodes. It appears that first simple fissaiet were fud with water 
from the ocean or decp.seated tgorces t hut m either case the 
powerfiil electnc currents which tl(||riliiiiiilly traverse the earth's 
sorfece east and west mi.t resstllnw at the lines of disruption, 
and electnc action being developed, the mineral and metollK. 
salts m the water in (he fissure ind the adjacent rocks would bt 
decomposed, and the constituents depositra as elements, such as 
gold and olver, or as compounds such as quarts, cakspar, and 
sulphide of iron, all which were m course of deposit at the same timL 
as the angles of the crystals cut into each other There have been 
manvnieculations as to the source feom which the gtdd was de 
nved, but that which beat aa olds with the actual conmtions is that 
the metal exists m very minute quontltiea in Ihd nuus of the adjocen t 
rocks, from which it has been transferred ihroi^ the agency of 
electnc aments and the solvent actum of alkaline chkmdes, 
which dusolve small quantities of the premoiis metals, oml would 
be sulqect to decompostion at the [daces where fismres caused 
greater resistance to the electnc current One remarkable m 
cumstance is that the character of the rocks forming the sides of 
the fissures has an evident influence im the richn^ of the ores 


only 

QUUNKLANU’b TbsTIUONV 
In (>ieeniland, Gympie aflbrds si , 

fissure lodes. In some, large masws of rock have fiillen into the 
fissure before the ore was ileposited, and have formed what 
nunen term " homes,’* where the lode <^ts mtotwo thm riicets 
to again umte below the fidicn moss. Ine Mount Morgan mine 
nuiy also be cited as a case where several ^ssure hules rise to the 
sur&ce in close proximity The ore waa originally an aanferous 
pyntes, but the sulphide of iron was laigelv decomposed, leaving 
the gold disaemihated through the oxide of iron. In other cases 
the sulphur and non have both been dissolved o * ' * '' 
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which occur in the mtnisne granites, appear under condiboDs 
diRenng from the true lodes in sedimenla^ rocks, os Ihi intrusivi 
granitoid rock forms dykes which fill firores in the older true 
granites, and also cut through the sediinentaiy slates It bears 
evidence of mtninon in a state of fiiiovn, or, at least, in plastic 
condition and subsequently crystallised, after which then, has 
been shnnkoge, caunng cavities as the sides of ihc dvke were 
held in pcsiDon the enclusiiig rock The vertical dinnkage 
being greater than the hoiuontal, the cavities were nearer the 
horuontal than the verUcal, and being afterwards filled with ore, 
formed what are called “ floors,” oqe characteristic of whu-h ls 
the tendency to laiticular form, or a central maximum thickness 
with thinner edges. The Charters Towers goldfield exhibits a 
good illustration of this class of aunferous iiitnisive granite 
Tlcre the intnisire granite appears as a dyke of great thickness, 
exceeding a mile, with a length of twenty miles, the rock is 
wellKTystalliscd quarts and felspar, with very little mica nr 
hornblende Gne shaft has been sunk 3000 feet to a floor showing 
gold, and similar to the flours that outcrop on the surface The 
dip of these floors Is north, shout jp degrees firom the honxontal, 
and the stnke across the direction of the dyke There are 
liowever, no good natural croai sections, as the waltacoturses ate 
small, so that the length and breadth have to be oMimated to 
some extent by the character of the soil derivakV from the 
decomposed rock, it being more fertile than that'af the other 
rocks in the locality The e'xploratoiy shafts which-have beea 
sunk arc in posttions selected for the purpoK of readflng knows 
sheets of on. at greater depth, or under the impression that the 
ore deposits were true fissure lodes, and would have extension la 
the direction of the discovered outcrops, and therefore not 
■ ■ ■ ■ to cxiaid our knowledge of the aunferous depositi,. 

i-e of the occurrence of aanferous 
vnllcY of the Biubaiie River, near 
iilskdale, where a granitoid dyke, fifty yards wkIc, cnis through 
a slate hiil fi» a distance of three miles, and in places shows thm 
sheets of quorU contoimog gold , thd stnke is at n(d>t angles to 
the feiqith of the dyke, and the dip is 30 degrees, home of the 
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<iuBrU »h«fU ha\e bccii Iracctl acroM Ihe dyk« to withui an inch of 
iiieitote which encloKsit, Uit there ianottae«of|u>y Tamtionia 
the tedimentaiy alaU opimsite the end «f the qfUftttx. A mud! 
watercoumc cuti through the d^c and espoaea anenical pyntea 
and iron oxt^, with imall partJclea eTA more accembit. 
instance of tnlrunve granite is expos^ in the cutting for the 
iTwash of the Brisbane Waterworks, at Enogseia, where tlie 
Igneous rock has intrudcil ^pwreen the strata of the staU 

I'KRMO l AHlttiMl'KROl.S Kui kS 

h rtini the middle to the close of the BermoHrarboniferous |ienud 
Ihe drj land teemed wnth tegetatlon, of which the laspido- 
•lendruii was a coiU(>icu(sis type, along the eastern dirwion, far 
ihouch this idontiwos must abuodant in Queensland, it is also 
touiii] in \ icturia, and on the PMUpi River, in West Australia, 
when, the later IV-rmo-carlioniiermis rocks are found on the stnith 
coast, extending from Alban) eastward to Israelite Bay, ibnmog 
the SUrhog Range, with an eleratkai of 3000 feet, the Mounts 
Barren, and Kussell Range The age of these rocks is 
iletemuned In the ncnirrenct of laim fragments of carbonised 
i-egelatioii, t^ aspect of which dooelv reseniMe Lcpidodcn 
dnm stems This formation is limitea to tlie coast district, 
as, at a diitanec of fifty miles inland, the granitu. plateau is 
reached with its partial colouring of lievonian slates On tht 
northern cuost the IVnmo^aLrboniferous rocks are dt\cluped 111 
the valley of the Victoria Knur for a hundred miles fnim the 
9Ka Also on the Kiiaherle) goldfiild, to the siuitb west of 
Victonu 

(iROOKAIIIlCAl hKATOItas. 

Ihe guogra|)hical features of this ]ienod amasiritu ha\c lieeli 
a LonUneiil •umewhal similar in ftirni to that of the jirescnl 
\ustraha. Then, was an elevated range ulo|ig the east coast 
which attracte-d moisture, and a climate meuuralile to vegelatioii 
itnd also hv rapid degradation of Us nicks supplied laiitable and 
fur tropiCHl grow the The central interior was not finoured b) 
'lUch a climate and there are few traces of cither <Ie|x>Mt or 
ilcnudalioa 1 The western interior ciyoyeel 11 modtrele ram&U 
and the deUntus was carrieil down towards the north and south 
I uoats, where it was deisisilesi in remoiis where the carlnmferous 
dora flourished, thouOT not to the saiue degive as m hast 
\ustralia where it laid the foundatuui of the great coalfields of 
Vew South Wales and Queeiislanfl 

hrklHfcK hlKIAlIelN 01 CllM^^li^•| 

\buuc the emd of the lVla.-ozou or the commenceiiKiit of the 
Mesosoic jierwsbi there apiieara to lunc lamia further cle-vatinn 
of the continent, espccuilf) m the eastern {xirt, fiw though in 
many places the deposits of the strata show little interrui>tion, 
in others theTe' has Ijcen considerable disturlauice and uncon 
formity of succession, with imlicatioiu of an increase ni the 
elevatum of the land whieli, w ith a contingent increase of ram 
Jail, accounts for the luxuruinl growlli of the carlxHiaceous Aura 
nnd Its extuQsion much further to the west llie arteiuan buKs 
which have tieen made show that the crelace-ous beds rest on the 
ixubonaceous at a dejith of 3000 feel below the (wesent ocean 
level, and the firediiwater lieds of the coal senes are nut less 
than 3000&.‘el in thickness, showing that the terrestrial level of 
the mountains has been decreased 5000 ket, or, in otheT words, 
they were 5000 feet higher dunng the Mesonne penod On the 
western coast the elevation is not so well defined, hut the land 
was at a greater heif^t above the ocean than at jiresent, as 
fragments of coal and its accompanying minerals have been 
washed uji fbpm the deep sea, aiw may be fouml embeilded m 
the Tertiary limestones of the coast There is thus firoof that 
im the west cixut the land extended further, and was einen.'d with 
Vustrahon fresh water flora of the coal period, but this area is now 
submerged, and, taking into consideration the great depth of 
the ocean (in this coast, the height of the land must have 
exceeded its present level by a thousand feet Examining the 
ocean depths arouml the iirx^ent Australian coast, cvem scxnfect 
would make little diference m the limits of the wrest, south, and 
aouth>wreat idsiitea,, but on the north and east the land would 
extend to dm Oreat Barrier Reef IVnua would have been 
annexed, 'ted even the Arafiira Sea and Island of Timor night 
have bcM hliiu^t within the Imubt of 7crru Aiiiiiv/is 

Vbgbtaiion ok Ausiraiia 

The mountain ranges of the cost coast would be connected 
with those gf Bspua and form a immraficent series of sumanits of 
10,000 feet elevation, a cnnfigiiratkm that must have arrested 
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the moisture from the Fkcific Ocean, and resulted in a aobt 
tropical cUraate, srell calculated to suppmt the luxuriant gtowtii 
of the reg^tioii of the coal penod so fer M East Australia tes 
afiected though it might also have had the effect of rendering 
the climate oT Central and Wett Australia so dry as to render 
the land a desert dnnitf the continuance of thia<aibonaoeoiu 
period. I'.ost Australia has thus, on Its lower levels, accunmlatied 
stores of fuel for use in ages long subsraoent. The luxunoat 
tegetatiun necessar) to the mtxlucUon of coal was limited to 
the area east of the i^oth meiMian, except m% portion of South 
Australia, which seems to have been fevoured the overflow of 
some lar^ nvers draining the western slopes of the Great Range, 
and had their outlet through Spencer’s (>ulf The vegetation 
of Australia at this penod, liowever well adapted for the forma 
tion of coal deposits, was not such as in the present would 
lie suitable for the mamtenancL of mammalian life, as it 
ctiosuled of ferns, cycadea, palms, and pine frees, of 
which onlv the 4rtauarta BtdnnlM has left a livu^ 
ntprcsentative, and its sllicifisd wood firom the coal formation 
presents exactlv the same structun. as the tree now growing on 
the ranges. Austrahan geiigniphy underwent little rhoi^ 
dunng the Mesozoic penod, but at the commencement of m 
Cretaceous a general subsidence of the whole continent began 
The coat depMtx ceased, and a fresh water deposit known os 
the Rolling Downs fomMlion accumulated, the constitnoits 
being soft shales, which m the earlier penod supported a growth 
of ferns and |ilne timber The land cnntmueil to •nibside until 
thi ocean invaded a large portion of Ihe lower lands, lait ool) 
as a shaUow sea or ixwiilily in tht fiirm of estuanes, os the 
fresh water vegetation a)ipears mtercalated with manne lime 
stones containing Ammonites and other mollusca of the Cretaceous 

llIK ( KKIALKOl'S PkkIOIi 

lla Jc|iresiu<>ii (luring Ihe Cretaceous pentxl must have been 
gradual and of long continuance The ocean apparently first 
Covered the laisl near the Great Austrahan Bight on the south 
and Atnheim s Isind on tht north, as in each of these localities 
there arc extensive dqxisits of thick bedded limestones, which 
nui) have continuity across the continent under cover of the 
ferruginous sandstones of the latter part of tht epoch On the 
east coast the (x^vin rose from 100 feet to aoo feet eliove its 
prestmt level iii Queensland, as the nuugin of the Cretaceous 
rocks IS visihle close to South Brisbane and there w a licit along 
the coast firom I’mnt Daimcr to Ciladstoot Further north there 
art extensiTL patches of Desert Sandstone belonging to this 
(wnod, though the designation seems to have been applied to 
two distinct beds of vandiaont, one litlonguw to the close of the 
Mesozoic, nnd the other to the last part of the Cretaceous. 

tiKKAI DkI’IIK.S.SII>\ ami FkUJ'IIOSs 

Ultimali,lv the dry land was reduced to the eastent rangi» 
from Capx. Howl iiurtheily to lat IS* , the vasterii side neatly the 
saniL 08 the psresent (mast line, atiu extending from 100 to 300 
miles westerl), while the Mount Lofty Range in South Austruia 
existed as an island Ihis great depwessiun was accumnanied by 
disliKatiuns of strata and also the erupiUun of pmrphmtic masses, 
the age of these uTuptiuns lieing easily determined os they rest 
on the Ipww ich cool atrala At Mount Hinders the base of the 
mounlnm ronsLiLs of coal shales with abundant impresaioni of 
Puopttru, while Ihete U a more instructive instance near Teviol 
Brow, where m a deep ravine there is a dyke of porphyry 
cutting through n lied of carbonaceous shale with Petoplent and 
the mficified stems of pane trees embedded T%c dyke itself is 
daik-colourcd and bmhiy crystalline, but where it sproads out 
into R flat sheet on the top of the hill it assumes the »me 
apipcarance as the licht-coknircd porphyry of Brisbane This 
paaphyiy forms the Glass-house Mountains, whieh are so con 
smemHis from the entrance of Moreton Bay, and also Mewnts 
Warning, Leshe, Maroon, and Borne) 

The central and western parts of the continent were abnoot 
entirely submerged in the ocean, but not to any great depth, as 
the falser granite peaks of the north west do not show traces of 
submeigeiice, Ihui^ the sedimentary deposits apmrooch closely 
to then bases. The Stirling and Mount Barren Ranges on tbc' 
south const were only partially covered, as there is an ancknt 
sea beach on the south side of middle Mount Bsrten, about 300' 
feet above the present sea level The intenor tableland, though 
now of greater altitude than Mount Barren, was subm e rged, oa 
evidenced by the extension over the whole of the rest of West 
Australia of soft vandstones and claystones in whieh salt and 
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The Ceetaceoue Depositx. 

One chanotcruitic of the later part oi Uie Cretaceoui deposits 
I is that in the lower mrt they coimit chiefly of white, blue, and 
{pale red shales, which readily dinnte|pEate, while the upper 
^H^lon consists of varie^ed sandstones of a harder character, 
''with a comparatively thin covering of ferruginous concretionary 
pebbles or nodn}es, often vnth a nucleus of oiganib origin On 
the west coast (latitude 39°), on Moresby's hlat topped Range, 
these fdUures are well developed, and in the upper pert a 
bed of hmestone, containmg Ammcautes and other mollusca of 
the Cretaceous senes. And it was from this locabty that the first 
proo& of the existence of the Cretaceous fimnatioa m Australia 
were famished to Prof M'Ci^ Closely associated with these 
limestones are fmoginous sandstones, containing casts of large 
accnmnlatioas frsj^ents of woikI and vegetaUe dfbris, such as 
may be found after floods on the margins of nvers, indicating an 
estuarine sjrstem, where fresh and salt ivater alternated 
VUSTBALIA AN ISLAND 

The Mesozoic period closed with Australia reduced to the area 
of a large island on the east coast and some small islands on the 
south-west and north west of the present continent, and then 
the connection with Papua was severed 

V New hLR\ avion 

Early in the Tertiary period a new elevation of the lantl 
«ommeiuxd, but the rise was not attended any great dis 
turfaance of the strata, at m almost every instance where the 
Upper Cretaceous rocks rtmom they are renuirkablc for their 
horizontal powtion The elevation of the contment on this 
occasioa was nearly equal in all (larts, the ultimate alutude was 
at least 500 fret greater than at present, and the geographical 
■effect was that Australia assumed nearly its present lumts. 

hEATUEK-S OF THE CONTINENT 

The features of the continent at thu time appear as high ranges 
on the east coast and a nearly level tableland extending to the 
west coast, but the whole of the interior with a general incbne 
towards Spencer’s Gulf Short watercourses flowed direct to 
the sea, but fer the greater area was drained by much krimer 
streams towards Spencer’s Gulf, while a secondary senes 
occupied the bosm of the Murray and Darling Riven. The 
climate evidently differed greatly from that now existent, as the 
denudations of the tableWi removed tracts of country many 
hundreds of suuare miles, each forming immense valleys bounded 
by flat topped hills and ranges represcntiig the marginal 
remnants of the original surfiure h normous quantities of the 
finer-grained portions of the degraded shales must have been 
swept into the ocean liy the nvers, but the coarser sands have 
been left m what u now the desert inlenor, where the wind 
drifts It into long steep ndges of bni^t red sand, haviiur a 
northerly direction near the south coast, but spreading out like 
a fen to the east and west in the northern intenor 
Valleys and River bvsTBMS. 

The inteiiDt men formed a grand feature Of the country so 
long os the rainfidl oontinued sutBdently copious to maintain their 
flow, but in the arid climate which now oMams it does not even 
■senrte for the evaporation. The nver channels have been 
obliterated, and some parts of the wider valleys chai^ 
It marshes or lakes, such as Lakes Amarkus and Torrens, 
while the entrance to Spenexps Gulf u choked with sand. It 
was during thu period when the great valleys of the nver 
aystenu ww being excavated that a great proportion of the 
outbursta of volcaiue rock imtha form erf boson oemured. The 
age of these basalts is estabbAed by thdr superpodtlon on 
CKtaceoiu rocks. Thus, at Roma, the Grafton Range u a mass 
resting on the cretaceous sandstones and shales. 
Mount Bindongott a similar instance. On the Upper Wariego 
there u a dcro ravnie thraa|^ cretaceous rocks mutly under 
rain^a basaltic cone On the Victoria River a lam basin 
has been eroded m the cretaceous rocks and thm several nandred 
square miles flooded by an eruptfon of basdt, through winch 
watciGOuncs have cut mitrnctii-e sections, showing the subordm 
ate sandstones baked and fizmd by contact and the cracks filled 
liy the coveting bomlt. 

It does not appear that the eruption <4 buiah has materially 
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a&cted the gefigia{Aical outline d^lthe coast, hut there wcri. 
consukrable variations of level and important tracts of fertile 
country formed by the basaltic detflt«flb*Kb as Peak Downs and 
Darling Downs ui Oueensland, and to the west of MelbournL m 
the south , 

Lahc e Vnimai Period. 

It was not till after the lonvuliaoiis whieh attendml this out 
flow of basalt, and lakes, marshes, and rivers had lieen formcil, 
and proihiced a luxuriant growth of vegetation, that the gigantic 
marwpials gave anydccisiiL evidence of their advent as their 
fbaoil remains are found m thi dnfts of watercourses mixed with 
basaltic nebblet and detntiiii. The physical romhtionsof the 
ixiuntry during the penod of the Diprotodon, Notirfhenum, and 
associated fiuina, differetl materially from that which now sub¬ 
sists, for the atnictiirc of the larger quadnipexis would render 
them mcapableiff obtaining a suhsutence from the short herbage 
now cxistiim m the same lis-alities, and it is evident that their 
I food was of a large succulent growth, such as is found only in 
moist climates and marshy land m lake margins. Ihis view is 
also supported by the fact ihat on the Darling Downs and Peak 
Downs the aiaociated fossils incinde crocodile and turtle, so that 
what are now open grassy plains must have lieen lakes or 
swamiw, into which the stre-ams from the adjai eiii Insaltic hills 
flowed, and, gradually filling (he hollows with detnius, fomiexl 
' level tdouis. 

Knormiius Rvini-alis 

' That this gradual filling up of lakes ocliiHlly is 1 uired is shown 
by the beds of drift which are found in sinking wells and in 
sections exposed liy erosion of watercourses but in all these 
instances there is eviderme that the ancient rainfall w is exccasiv i, 
as even our present wettest seasons are inadequate to the removal 
I of the quantities of drift which have been the result of a single 
' flood in the ancient periisL On the ndges around the lakes 
there existed a forest growth, as many spetus of oismsum liavc 
' left their hones os evtilence | but the timixr evidintly diflrred 
from the present scanty growth of eucalypti Whether the same 
alaindant ramfell extended fer into the western intenor is unctr 
tom, but the rivers evidently nuuntameil a luxuriant vegetation 
ada^ed to the sustenance oif these gigantic animals ns the ilis 
cove*ry of a nearly complete skeleton of Diprotixlnn on the shore 
of Lake Mulligan, m South Vustralia, shows that these ammaLs 
lived m this locality, as it is not probable that their Iswlies could 
have floated down the Great River which drnimxl the intenor of 
the continent through l.ake byre 

Another Chanuk 

It IS evident that the chmate gradually lieeaine dner lhat the 
rivers nearly ceased their flow, oivl the lakes and marshes 
liecame vlry land, while the vegetation was reviuenl lo short 
I gnuoes that no longer siifticexl tor the stilisislvnee of the huge 
I IhpTotodon and gigantic kanganxi, though some of the smaller 
I maystill survive to keep company with the dingo, who, while he 
I left the imfiressions of nis teeth 111 ihe lames of the Diprotvsloii, 

' has shown a greater fiu.ility for ailairfing himself to alteresl con 
ditions. Is ttus the survive of the fittest ? It was 01 these davs 
that some of the nvers flowing ihrect to the eiust nil through the 
sandstones into the softer shales lienealh, and by their erosion 
formed consiilerable valleys Ixmnded by roeky ilifis, ind whin 
the land was subwuuently depressed tile sea floweil m and 
formed inlets, of which Sydney Harlxmr nn<l ihe entrance 
to the Hawkesbury River on the east coast, Pm Darwin and 
Camlumige Gulf on the north west, and Ihe I’alliinip River on 
the south west of the continent may lx. cilcil is evninple. 

CONtlUSION 

Thus Australia, after us first ap|x»uranee in ihe lorm of a 
group of small lands on the e-ast, and a larger island m the west 
wax raised at the close of the Ihilaeazoic period into a contimnl 
of at least double its luvsenl area, including Pa|sin and with a 
mountain range of gr^ altitude. In the Mesozoic limes, after 
a grand growth of vegetation whieh formevl ils < oal Isals, it was 
destined to be almost entirely suluneiged in the I rtlaceous utM, 
but was o^n resuscitated m the Tertiary jxmxl with the 
geographic form ft now presents. Thus us i limnle at Ihe time 
of ttos last elevation maiiilamcd a nuignihunt .vstein of «veh’ 
which drained the interior into 'ipenccr’s Gull, hut the gradual 
I decrease in rain&Il has dnol up these waUn>KirM.s, and thvir 
I hannels have been nearly obliterated, ami thi eoumry changed 
I from one of great ferdlity to a comparatively de-seit interior 
«hi^ can only be partially reclaimed liy the deep lioring of 
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THE PYGMIES 


TJU Pygmus By A. de Quatte&ges. Translated by 
Fiedenck Starr (Lcmdon and New York Macmillan 
and Ca, 189$) 

OME surprise was expressed when Pro£ de Quatt*- 
feges was appointed, in 1855, to the chair of 
Anthropology in the Museum of Natural History at 
Pans. He was then forty-five years of age, and had 
acquired a considerable reputation as a soologist, but his 
published original researdies related only to the lower 
manne forms of animal life. Thenceforwa^ however, he 
devoted himself with great energy and success to the 
cultivation of the subject under his special charge, and 
the great development of the collections in the Museum 
and the numerous contnbutions to the hterature of the 
natural history of man, which he continued to make 
almost up to the time of his death, three years ago, at the 
age of eighty two, abundantly justified his selection for 
the post It IS true, that dunng the greater part of this 
time he had the advantage of the ossjftance and har¬ 
monious co-operation in much of his work of M. E T 
Hamy, who has naturally succeeded to the chaift 
The work now under notice, which has just appeared 
in an English fonn, was originally pablished in 1887, as 
one of the “ Biblioth^ue scicntifique contempoMunc,” and 
IS essentially popular m its character It commences by 
giving an account of the wide-spread belief among the 
more cultivated nations of antiquity in the existence of a 
race or races of human beings of exceedingly diminutive 
stature, who dwelt in some of the more femote and un 
explored regions of the earth The scattered notices of 
these people, called Pygmus by the Greeks, tound 
in the writings of Homer, Aristotle, Herodotus, Ctesias, 
Pliny, Pomponius Melo, and others, are ated and com 
mented upon Aristotle places his pygmies in Africa, 
near the sources of the Nile, and Herodotus gives 
a circumstantial account of their existence near a 
nver now generally identified with the Niger, while 
Ctesias describes a race of dwarfs m the interior 
of India. Whether these legends were merely the 
offspring of a fertile imagination, or whether they had 
a solid foundation in fact, may be still an open question 
Our author is convinced that the latter v lew is correct, 
and devotes the greater part of the woik to the task of 
collecting all the reliable information upon the existing 
races of people of diimnutive stature whp inhabit the 
regions of the earth in which the pygmies of the ancients 
were supposed to dwell, and to &e endeavour to har 
monise the scanty notiCha^of those old writers with the 
facts as now shown by scientific investigation 
A considerable portion of the book is given to an 
account of the characteristics and culture of that singu 
larly interesting race, the natives of the Andaman Islands, 
which IS naturally taken mainly from the observations of 
Mr E H Man. These people Quatre&||e8 persists in 
calling “ Mincopies,” although it has long been shown 
that the name is quite unknown in their own language. A 
chapter is then devoted to showing tlpit people having the 
general physical characters (small stafUre, black colour, 
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fnzzly hair, and roundish heads) many of the habits 
and customs (especially the dextqnsus use of the bow) of 
the Andamanese, form a groundwoik^ the native popu- 
lauon of many of the islands of th^alay Archipelago, 
living mostly in the mountainous regions of the intenor 
To this race, Quatrefages has given the name of “ Negrita" 
But It is not only in the islands that the Negnto race 
dwell Traces of them are found also on the mainland of 
Asia, but everywhere under the same conditions, in 
si^tter^ tribes, occupying the more inaccessible moun¬ 
tainous regions of countries otherwise mainly inhabited 
by other races, and generally in a condition more or 
less of degradation and barbansm, resulting from the 
oppressive treatment they haVe received from their 
invading conquerors, often, moreover, so much mixed 
that their original characters are scarcely recognisable. 
The Semangs of the intenor of the Malay Peninsula, the 
Sakays from Perak, the Moys from Annam—all show 
traces of Negnto blood. In India proper, especially 
among the lowest and le<ist civilised tnb^ not only of the 
central and southern distnets, but almost to the foot of 
the Himalayas, in the Punjab, and even to the west side 
of the Indus, according to Quatrefages, frinly hair, negro 
features, and small stature, are so common that a strong 
argument can be based on them for the belief in a Negnto 
race forming the foundation of the whole pre-Aryan or 
Dravidian, as it is generally called, population of the 
peninsula. The crossing which has taken place with 
other races has, doubtless, greatly altered the physical 
characters of this people, and the evidences of this alter¬ 
ation manifest themselves in many ways, sometimes the 
curliness of the hair is lost by the admixture with straight 
haired races, while the black complexion and small stature 
romain, sometimes the statpre is increased, but the 
colour, which seems to be one of the most persistent of 
characteristics, remains. The localities in which the 
Negnto people are found in their greatest punty, either in 
almost inaccessible islands, as were the Andamans till in 
comparatively recent times, or elsewhere in the moun¬ 
tainous ranges of the intenor only, and their social con¬ 
ditions and traditions wherever they exist—all point to the 
fact that they were the earliest inhabitants , and that the 
Mongolian and the Malay races on the east, and the 
Aryans on the west, which are now so rapidly extermm 
ating and replacing them, are later comers into the land 
Wc now sec what constitutes the great interest of the 
Andamanese names to the student of the ethnological 
history of the Eastern world Their long isolation has 
made them a remarkably homc^rencous race, stamping 
them all with a common resemblance not seen in the 
mixed races generall} met with m continental areas. 
They are the least modified representatives of tlie people 
who were, so for as we know, th*-pnniiti\e inhabitants of 
a large portion of the earth’s suHace, but who arc now 
veig'ing on extinction 

rhe next portion of the book is devoted to an exam 
ination of the so-called “pygmy” races of the African 
continent These are the well known Bushmen or “ S4n 
of South Africa, to whose rebgious beliefs a whole 
chapter, derived mainly from the observations of Hahn, is 
devoted, and another race to which Hamy has given the 
name of “Negrillos," about which far less is known at 
present, who seem to hold the same relation to the larger 
C 
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long-headed African negroes, among whom they dwell, 
that the small round-headed Negritos of the Indian Ocean 
do to their larger longtheaded Mdanetian neighbours. 
Scattered (ommumties of these small negroes, all much 
resembling one another in sise, appearance and habits, 
scarcely over four feet in height, and all great hunters, 
expert with the bow, and living on the produce of the 
chase, occur at various iwdated ^ts across the great 
African continent, within a few d^pees north and south 
of the equator, extending from the Atlantic <;oast almost 
to the Indian Ocean. In many parts, especially at the 
west, they are obviously holdmg their own with difficulty, 
if not actually disappeanng, and there is much about 
their condition of avilis^on and the situations in which 
they are found, to induce^ us to look upon them, as in the 
cose of the Bushmen to the south and the Negritos in the 
east, as the remains bf a population which occupied the 
land before the incoming fA the main body of the present 
natives. If the account of the Nasomanians, related by 
Herodotus, 1>c accepted as histhneal, the nver they came 
to, “flowing from west to east," must have bMn the 
Niger, and the northward range of the dwarfish people 
far more extensive twenty-three centuries ago than it is 
at the present time. 

The translator has given, m an appendix, a list of the 
principal contributions to the literature of the little races 
of man which have appeared since the publication of the 
Ffench edition of M de Quatrefeges’ book It would have 
been still better if he had given some epitome of the 
considerable advances that have been made in our know¬ 
ledge of the subject, espeaatty of the recent researches 
of K G Holiburton and fCoUmann, which tend to show 
the former extension of dwarf races over a considerably 
larger area of the earth’s surfece than was suspected by 
our author, such as the whole of North Africa, the 
Pyrenees, Switzerland, and even Central America 

W H Flower 


elemcnury as tq be qmte unnecessary, since any one pre¬ 
pared to enter ,on- the study of evohitioh would be alr^y 
acquainted with so much of the fruts to be explained. 
In all this poitian, ikeupying more than half the book, 
evolution IB ifot once referred to. Then, in the second 
part, which is headed “Explanatory," all the ground 
IS gone over again with explanations whidi assume 
evolution, but do not often refer to it Some of this is 
interesting and well WTitten, the chapter on “ Proofs of 
Derivation of Species" being one the best, and if 
this part had b^ more fully developed, and bad been 
preened by such an account ^ the principle of evolution 
as has been suggested, the work might luve been useful 
to beginners 

But, besides these deficiencies of arrangement and of 
subject mattca, there arc more serious defects in numerous 
obscurities and misstatements, and in the adoption of 
very doubtful theories as if they were universally accepted 
As examples of thesse faults, the very first sentence states 
that—“ Hie universe is made up of matter and motion,” 
as if they were things of the same nature And on turn 
mg to the “explanatory” part, we are informed that the 
“materials which make up the universe” art “matter 
and motion ” On page 3, we arc told that “ matter is 
made up of chemical units nr elements,” about seventy in 
number, and that—“ These elements are named atoms ” 
On page 91, we have force and energy defined as being 
respectively “ motion which draws the atoms together,” 
and “motion which drives the atoms apart” This 
appears to have been adopted from a well-known popular 
I writer, but as it is quite different from what is to be found 
' in the usual tei^t-books it should not have been adopted 

I in a “ primer ” Ah page 95, the fnetion of the ethereal 
medium in retarding the orbital motion of the planets, 
I IS stated as if it were a demonstrated fact The 
I abundance of the compounds of carbon are said to be 
I partly due to its having “an affinity for itself" (p 102), 
' and among the erroneous statements of fact we arc told 


AN ATTEMPT TO POPULARISE EVOLUTION 
A Pnmer of hvolutton By Edward Clodd (Long 
mans, Green, and Co, 1895) 

title of this little book is hardly justified by its 
contents, since it nowhere defines or explains 
evolution, or deals with it m a systematic manner As the 
author tells us in a prefatory note, the book is an abridg¬ 
ment of his former woik, “ The Story of Creation ”, and 
he does not appear to hav^ made any attempt to rearrange 
his materials, or to introduce such new mattef as was 
required to constitute it a real introduction to the theory 
of evolution for those who know little or nothing about it 
Such a book should give, at starting, a fiiU statement of 
what IB meant by evolution in modern science and 
philosophy, should explain how it differs from prevraus 
theories of the universe , and should clearly mark out its 
lai^ of actxm and its limitations, showing in what 
way It » supposed to have “evolved” the material 
universe, aad how much must be postulated as the 
materials aitd the forces with which it works. 

But instead of any explanation of this nature, the first 
half of the hook is devoted to a general descriptive sketch 
Of the la^^^ene, inorganic and oiganK, so brief and 
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that, among the lower races the great toe survives “as a 
grasping organ” (p. 137), and that there are in America 
certain wandenng tribes who use gestures as “ the sole 
mode of communication ” (p 157} Again, without a word of 
doubt or reservation, wo have the sutements that—“The 
ongin of life IS not a more stupendous problem to solve 
than the origin of water ” (p 103), and that—“ mind is the 
highest product of the action of motion upon matter 
(p 174) These few samples are sufficient to show that 
this little work requires very careful revision to render it 
a safe guide for the elementary student 

STEEL AND THE NEW IRON-ALIOYS 
Sfttl Warts Analysu By J O Arnold (London 
Whittaker and Ca, 1895) 

^HEMISTS engaged in steel works have long been 
V- wanting a trustworthy manual adapted to their 
special requirements, and this work is the latest attempt 
to meet the want TTie work is undoubtedly an advance 
on Its predecessors, for, while it retains the best of 
the well-known processes, many newer operations are 
now, for the first time, published in a comparatively handy 
fiMTO. Everything that a steel woiks analyst may fiurly 
be caHed upon to examine, finds a place in this volume 
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Thu applies more especially, perhaps, iA the sections It is to be regretted that no tnist«rarthy process has 
treating on Um evammn^nn of chroine4lp6n, silicon-iron, been given for the determination U oxygen in steel A 
nickel alloys, &c thorough examination of the whnlil'ttork, however, reveals 

The volume is particularly va^^ as embodymg the pains uken b) the author, ndt nMy as i^^ianh the 
the results of an extensive expenenCdi in the ex- portions mentioned m the foregoinifi ^ oome- 


amination of certain iron alloys which >ate bound to 
become of special importance in the near future, most 
steel works analysts will cordially appreciate this 
portion. 

As the results of my own piacuoe, I can confirm the 
accuracy and efficiency of most of the selected methods , 
more especially os applied to the assay of forro-chrome, 
feno-alummium, silicon, nickel, &c. 

In regard to the assay of ferro-chnune or steels, 
Galbraiths method is to be preferred, if the precautions 
given are adopted. The original process did not always 
give concordant results The gravimetric methods are, 
however, on the whole most trustworthy Results arc 
apt to be low unless great care is taken, no doubt 
for the reasons shown at page aoy The estimation of 
small quantities of aluminium presents difficulties not 
easily overcome, indeed, simpler and less complicated 
methods are required a remutk which applies to most 
of the methods now practised 

The assay processes for sulphur and phosphorus are 
clearly set forth, leaving practically nothing to h| desired 
hor the former element, certainly, gravimetric estima¬ 
tions arc best, but it is nearly impossible to obtain the 
necessary acids quite free from sulphur compounds 
this constitutes a senous drawback, and entails die 
necessity of a blank experiment, which should be avoided 
when possible. The evolution methods'give only relative 
results, agreeing pretty closely amoiigst themselves, but 
somewhat under those obtained grevimetncally The 
author's colour test is a good one, but somewhat compli 
cated A more simple modification of the colour test 
consists in passing the evolved H^S through Jo r c of a 
very dilute lead acetate solution grm. in litre HjO} 
contained m a long test-tube This is compared with i 
standard steel, treated in the same manner, containing a | 
known percentage of sulphur No pretHpitate is formed, | 
and a clear brown tint is obtained, which lasts for some 
time, and is easily compared with the standard 
The processes advocated for phosphorus (pp. 110-1151 
arc complete, but the necessary manipulative skill required 
to carry them out can only be acquired by constant 
practice. I find, however, that the addition of a littk 
HCl to the nitnc acid solution assists the precipitation of 
phosphorus when precipitating with ammonium molyb 
date. I* urther, I agree with the author that in ordinary 
steels the presence of siliai. acid may be ignored with 
regard to time, fifteen or twenty minutes is ample , if 
longer, molybdic acid is pq^cipitated In addition, even if 
this docs not occur, the precipitatt may redissolvc to a 
notable extent The dned phospho^molybdatc precipiuie 
IS distinctly soluble in dilute nitnc acid 
The author’s method of precipftating arsenic with H,h 
IS good, but no others arc given. The process with 
modifications gi%es good results, but the ordinary method 
IS preferable when it is desired to estimate this element 
For the mere elinunation cf arsemc fr^ the phosphonc 
acid, in order to determine the latter, the boihii|i or 
distillation process is useful * < 
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what less unportant sections dealing with fuel and other 
matenals. There can be little question that Prot Arnold 
has rendered steel works analysts a decided service by 
the publication of his work. JOHN Parkv 


0{//i HOOK SHELF 

Wayside and Woodland Hlossemu, A Pocket Gmde to 
Urtltsk Wild Flowers for IkeCotut/ey KasHiler By 
Edward Step With coloured figures of 156 species, 
black and white plates of 32 species, and clear desenp- 
tions of 400 species. (Ixindon Fr^enck Wame and 
Ca, 1895) 

Many persons who admire the beautiful flowers that 
adorn our woods and pastures would fain know their 
names, with a view to further knowledge of them , but for 
various reasons they arc unable to use the ordinary 
“ Flora," however simply compiled Here is a little book 
that will meet the wants of sucli persons, and do more, 
we believe, to lay the foundation of a sound knowledge of 
plants than the form in which “ life histones ” are taught in 
ordinary schools and classes for the puiposc of passing an 
examination in spite of all that is said to the contrary, to 
knowakrge number of plants, animals, or minerals bysight, 
IS of more V alut, to begin with, than a more detailed know¬ 
ledge of a single, or few, oivanisms or objects , especially 
when this detailed knowlewe is gamed by rote, and not 
I by observation We therefore commend this bttle book 
to the notice of those interested in, and believing in, small 
beginnings, though the kind of information it contains is 
not exactly what the examiner demands. The coloured 
hgurcs are well drawn, and the Colouring, although a httic 
crude, is good enough to enable one to recognise the 
plants the figures ire iqlcnded to represent The 
majontv of the common and prominent plants of our 
native flora are figured Many of them arc drawn of the 
natural size, whilst others arc reduced and a few enlarged, 
without indications of the reduction nr cnhrgemcnt 
These things should be explained for a beginner 1 he 
descriptive and explanatory letterpress is instructive, and 
free from pedantry, by whiih we mean the display of 
technical terms only used by “ teachers " of botany , not 
b) botanists I here .ire some inconsistencies in the choice 
of subjects for illustration !■ or example, the exceeding!) 
rare Holosteum umbellatum is represented, whereas the 
allied genus Ltrnstium, found in every county, and perhaps 
I in every parish ind field in thi kingdom, is left out 
There is also an unexplainable absence of characteristic 
I sea side plints. I he ulack and white figures mentioned 
in the title represent native trees and some of the com¬ 
monly planted exotic Bjicne-s An omission here is tht 
common >cw, which might well have uken the place of 
I the very poor figure of Ailantus In spite of the short 
I comings indicated, we strongly recommend this little 
I pocket-book to those in search of some practical 
j knowledge of common wild plants W U M 

' The Leptdoplern of the lintuh Islands^ a Descnptne 
Account of Ike Fanultes, Genera, and Species indigenous 
to ( real Britain and Ireland, their Preparatory States 
Habits, and Localihes By Charles G Barrett, FES 
Vol II Hetcroceri, Sphinges, Bombyces (London 
L Reeve and Co, 1895 ) 

I Mh. Barrett’s great work on British Lepid^t^a is 
] making steady progress, and we are glad to hnd that the 
I second volume which includes the Sphinges and the first 
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l^neifiunilin of Boiabyccs, endmff with the Psychtda, is 
wnncR m the same careful and pamataking manner as its 
predecessor The first volume* has been well received 
abroad, but the foreijjn cntics re^ the absence of refer- 
ences, a deficiency more felt by raem than by Bntish lepi- 
doptensts The foieiifn cntics speak of the plates as a 
ventable storehouse of remaikable vaneties, but we must 
again comment very severely on the action of the 
publishers in issuing two editions of the work, one with, 
and the other without lUustntiona, without any reference 
to the illustrated edition in the letterpress of the other, so 
far as we have noticed, and in the case of the second 
volume, without even as much as an advertisement 
call attention to its existence. 

There are several points of oeneral scientific interest 
suggested by an examination of Mr Barrett’s book A 
great numb^ of species recorded as British by the older 
entomologists, but leiected by DoUbleday and Stainton, 
have latterly been rediscovered and reinstated This has 
happened so often, that it seems likely that when we 
eliminate accidentally introduced species (chiefly North 
Amencaui), and European species wrongly determined, 
It will be ^nd that the mformation given by the older 
writers was far more accurate than the writers of the 
middle of the century were at all dimsed to admit Nor 
did the latter allow for me difficulty of communication 
with the continent at the oeginnmg of the century, which 
added much to the improbability of specimens asserted 
to have been taken in England, having been simply 
brought over from the continent 

In estimating the probability of a reputed species being 
truly Bntish, the chief factor to be taken into account is 
Its continental range It is evident that the Bntish 
feuna IS slowly changing, some specimens becoming rarer 
or even disappeanng, and others becoming commoner, or 
esublishmg tnemselves m England for the first time 
There is al«> some tendency in Mediterranean species to 
extend their range further north in Western Europe As 
the late Mr Stainton oppe remarked, the companson of 
our present hsts with thusCi of the future, will be likely 
to yield highly unexpected and interesting results 


QfuUtnkunde Lehre von der Btldung und vom Vor- 
kommen dtr Quillen und des Grundwiwers Von 
Hyppolyt 1 Haas. 8vo pp aio Illustrations in the 
text (Leipzig J J Weber, 1895) 

Prof Haas, of Kiel, when asked to edit and bnng up to 
date the “ Quellcnkunde” of Abbd Paramclle, came to the 
conclusion that m order to state the present position of 
the saence of springs and underground water in a satis- 
fectory form, an entirely new work was necessary Hence 
the Ix^ under notice In such small compass, nothing ap¬ 
proaching a complete treatise could possibly be attempted 
^e chia features of spnngs, their classification and rcla 
tion to geological conditions, arc discussed accordmg to a 
clearly arranged plan under five principal heads. I- irst 
comes a discussion of spnngs in general, including an 
histoncal introduction, in illustration of which several of 
Athanasius Kirchcr’s quaint pictures are reproduced. 
The followmg sections deal with thermal and mineral 
spnngs, underground water, and the art of finding spnngs. 
In the last division we find some remarks on the divining*- 
rod The book should prove useful to students of 
physical geography and to those concerned with the 
practical ut^sation of a water-supply denved from wells. 

A number of diagrams are reproduced from the works 
of Daubrde and other authonties. Although several 
Enghsh authors are cited, we fear that Prof Naas has not 
made himstdf familiar at first hand with the hterature of 
the subject m English, which is by no means meagre in 
records of ongmal observation^ on the movements of 
underground water, and deserves more recognition than 
It receives. 
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I LETTERS TO THE EDITOR 

iTt* Edtlte does not held kimsilf rtsfemslhk ftr ofMons sr- 
grtsied hy hit corr e s f an d ttUt Ifttiher tan ho undortahe 
to return, or to omivt / o n d mth the wrt/ert r^otted 
menuttrtMt tntondUd for this or any other fart of NATtlltK. 
No notue ir taken if anot^mons communicatient ] 

Uniformitsrianism m Geology 
Da Alfrko WALI.ACK, in his letter to Natvrs of May a, 
calls attention to the sigmfiouit fiuit that cabutrophes caused by 
volcanoes “ may be of greater mogmtude now than in geologic 
timet,” owing to the crust of the earth being thicker now than 
It was then He, however, u mistaken m suppoaing that this 
consideration has been overlooked by geologists If he will 
kindly refer to “Geology,” vol i p, 449, he will find it there 
stated, speakuw of the older fissure and explosive eruptions, that 
“ them is nothing to show that this [the explosive] action was 
on the same scale of magnitude and permanence as those of late 
Tertiary and recent date With the greater thickness of the 
earth's cruM and the greater resistance presented by iti ngidlty, 
volcanic eruptions must with time, as suggested long ago ^ Lite 
de Beaumont, have altered with the alterabons of those con- 
I phase very difieient 

of Geology” ("Col 
one fonn of volcamc 
pa.st than at present, 
that “ explonve eruptions are more violent now than in former 
times ” And again, at p 14J of (he same work I remark that 
“ while with the thinner crust of former times, there would he a 
more frequent extrusion of the molten rock, there are probably 
with the thicker crusl now formed and consequently its greater 
resutandl greater fon.us stored in the explosive eruptions of the 
present day ” 

The insUmce relied upon by Dr Wallace is, however, another 
sinking exampli, If others were needed—though m this caM it 
IS on the inverse suit as against meteorological agencies—of the 
non umformity in degree lietween the action of the forces of past 
and present times. The increased thickness of the crust is 
not, however, tbi sole cause of the violence of recent eruptions, 
nor are they, I imagine, due to the presence of occluded water 
m the volcanic fix’! The temfic eruptions of Krakattfb and 
other volcanoes are, I conceive, due sininly to the access of vast 
volumes of surface waters and thebr sudden flashing into steam 
Volcanic action, thereforcMdoes not seem lu me to be in any 
way in cuniradicbon to the conception of uniformity of iind or 
law and to non uniformity on the question of degree 
Sevenonks, Mb) 4. JOSKPH Vrestwich 


ditions, and may now be exhibited under 
from those of the earlier periods.” 

Or again, he will find Si “ The Porition 
lected Pap^” p 1.) It stated that, though 
action (the fissure) was more active in the ' 


Green Oyatera 

I HAVK just recciveil a " Note,” extracted from the Afomlore 
Zooiagteo Itahano, of l'1oi\nce, by Dr Caraszi, in which a nnm 
lier of unsupportcil statements are made os to “ phagocytosis in 
Mollusca ” 

Amongst other statements, I find “ Non solo sono osser- 
vaaoni erronee quelle del Lankester, malatnente npetutc 
dello Chatin, nui lo sono egnalmente quelle del Pelseneer e del 
Bnqne ” I am surpnsed that my rooliigical friends in Florence 
should publish a bare statement of this nature without a shred of 
evidence to supnirt it 1 desiie to draw attention to the simptc 
assertion nuult oy Dr Carazm, and to let those who arc respra- 
sible know that 1 and others expect him to show in detail what Is 
the error in the observations published by me on the green oysters 
of Marennes. 

It IS certainly nut a usual thing for a Society to allow an author 
to jirint vague accuietKins of inaccuracy in reference to other 
wnteis, without the smallest attempt to Justify such accusations. 

Dr Carazri’s assertion is all the more remarkable, smee it 
apqicars that he has not examined the true hmtns de Maremus 
at all, and u singularly ill informed os to the histology and 
physiology of Mollusca. « 

I shalTbe very much surprised if Dr Caiazn can ihow that 
the observations publtahed by me on green oysters In 1886 
{ijuead foum M$er Sti. vtd xxvi) ore erroneous, and ihall at 
once re examme the matter If he succeed! in throwing doubt on 
the facts os stated by me 

Inferences from observed fecU stand in a different poMtum 
firum the obaervallons themselvea. 

I wai the first to describe the cells laden with green gnnnlea 
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which occur in the epithehum of the gilU and labkl tentacles of 
the Marennet oyster 

I also showed that such edit are present in the common 
oysters, but that the granules they contain are not green I 
ihrtha showed that these cells occur abundantly on the 
mrfau of the gills, crawling about and eshibiting annebaid 
movement I also showed that the Marermes oysters are specially 
fed upon Naetcuia tstnaria which contains a highly remetory 
blue pigment “ Marennin," and I M/Syraf that thegianular cells 
of the gills derive their colour from the blue ptgment of the 
nancube—since it was shown long ago by GaiUon (In 1834) that 
the kuUret J* are purposely placed by the oyster 

cultuiist into tanks containing the Navutum tsirtaria, that when 
placed there they have glib of the usual ydlow brown colour, 
but n^Iy acquire the green colour, that they actually feed on 
the Navicukt etfrtarta, and that when removM from this article 
dwt, they lose the green cohmr of gills 
The inference that Ae “ granular cells ” ore to be regarded as 
wandering phagocytes, was not first pabliihed ,by me. and, 
though yhave no doubt of its Justlfieatilan, I may point out that 
It is an inlihpretation, and not an obseriation of Is^ 

Lastly; Id me say that I showed by chenqcal analysis that 
green coMt of the oyster’s gill is mU doe to any metallic base 
—either Iprqiper, non, or chromium The statement made by 
Cataud that there is “abhondania dt sesqui-osstdo di feno” in 
the mud of the tanks where the oysters are fed, m therefore 
doubly fuble Every one knows , that such mud contains 
abunduice of iron , but as there it no iron in thie green pigment 
of the oyster, it u useless to draw attention to the iron 
the mud fE Ray LANKBstsa 

Oxford, May 4 1 I 

The Origin of the Cultivated Cineraria. 

I UAiiB two objectums to Mr Dyer's account of the history of 
the Cineraria ; the careful reader will observe that his letter meets 
neither Mr Dyer informed us that the cultivated Cmcranaa 
were produced the gradual atcumulattem ef small vana 
ttms, I e without the selection of definite spona My olqect 
in adducing historical evidence of Cmerana sports was to pre 
vent Mr Dyer's pronouncement from being repeated without 
further evidence That puipose I think has been attained 1 for 
I notice that in now restaUng hts account Mr Dyer does not 
lefinr to the point, though it was (he object of hu original exht 
bition of the Cineraria to the Rmrsl Society That the Gnetarm 
was an exceilent “ illustratioa of the amount of vanatinn which 
could be brought about under artificial conditions in a limited 
time ” 1 should be the last to dispute As I showed in mr first 
letter, there is endence thst the time was very short indeed 
Compared with this point, the second ouestion—that of the 
^brid origin of cultivaM Qneiarui—is or subordinate interest 
For the view thst they were onginally hybrids, resulting from 
crosses between C truessla, C lamUa, and other spedes, I have 
given the evidence, quoting the expliat statement of contem 
poranes and the almost universal o|)U]ion of practical gardeners, 
■with references to the sources of inibrraation Mr I^er, how 
ever (with him Mr Roife) declares that they are descended from 
C crumta alone Is this statement a mere inference from die 
vnmt of likeness between particular cultivated Cinerarias and the 
wild species, or have Mr and Mr Roifc evidence of a 
more substantial character ? Of course these suthoribes may be 
right, and the rest who have wntten on the matter may be wrong, 

I ask frir proof of this, and the request can hardly be thouf^t 


Mr E)yer has referred to a remark I made al 

spseting the CamelUa. At the risk of diveitiim a_ 

the reu usuei, I feel bounds speak of this, (or I wasthen 
the wrong In justice the ciicumatences must be sUted Speak 
lug the Gneraria, Mr Dyer declared that though the flowers 
have ohapged so much, the foliage, which had not been an ob¬ 
ject of Sdeebon, abll reseml^ that of his frild plant I re 
plied (hat though this might be tnm of the Cmeraria, it led to 
no nmverial induction, fix it u well known that the foliage of 
many pfamU selected solely for their fioweti or for their fiuiU had 
vanM greatly As an iflustiation taken on the spur of the 
fooment, I sold that though, the mattdr hod not come within my 
own observation, there whs, I believed, a passage in one of 
Darwin’s books to theeffect that the foliage of the seieial kinds 
of Camclha differed so modi that they 00^ be recognised by it 1 
ahme Upuh Mr Dyer inteqectulg tMUithis was not true, I I 
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immediately gave up the illustration aa not coming within my 
own knowlei^, ami substituted that «f the Apfde, of which I 
myself know several kinds to have titotinet and charaoteristic 
foliage Such examples may be multipHed inddfinitely Now 
the posmge m Darain is as foHowsr—*'Verlotamenbona a 
nrdener who could distinguish 1(0 kinds of Camellia when not 
In flower" (“ Animals and Planta," sd. 1885, II chi^ ipiil 
p. ajS) r but J>arwin takes the «aae as an illustiatiaa of the Amt 
that structures “ though appearing to an unpractised eye abso¬ 
lutely undistiagiiiihable, yet realty diflier ’’ My use of this case 
was therefore a wrong one, and as Mr Dyer has thought fit 
again to refer to the matter, I take the opportunity of witiMiaw 
ing It once more W Batbson 

St John’s College, Cambridge, May 5 

The Ataomptfona in Boltxmtnn’a lltnimnm Theorem 
Mr Cdlvbrwbli’s letter in your issue of April 18 leaves 
many important points in connection with the revemfaiHty oT 
Boltsmann’s Mimmum Theorem untouched On theques^ as 
to what difictent people mean (or think they mean) when th^ 
assert that the theorem is true, enough has already been said. 
What we want to know is what assiun^iis are involved in the 
mathematical proofe of the theorem, why they have to be made, 
and for what systems they are likely to mild This question has 
been ably treated by Mr Burhury, but in view of Fni. Bolts 

-’-- that the theorem is one of probahihty. It is 

___me more fullv where orohe''**'*--* — 

enter into proofs such ai 


Dr Watson starts by assuming two sets of moleciilet so dis¬ 
tributed that the numbers havii^ coordinates and momenta 
within the limits of the corresponding difletcnbals are 

R(P, Qw)rfP, dQ,and/(A df. 

If, however, the differential elements are taken very small (as; 
when we consider a volume-element comparable with molecular 
dimensions), these expressions no longer represent numbers of 
molecules, and it is assumed that in this case they represent the 
frvMilUtet of a molecule having coordinates and momenta 
within the given hmits. 


tw hinds sf molecules sore sndefendent of each ether _ 

sumption was pointed out to me by Mr Burbuiy, and is what 
I intended to imply in my previous letter when I said that Dr 
Watson’s assumpti^ was more ttcUurcU than any other Dnder 
these circumstances alone can we assert that the probahihty of a 
given combtnabon of coordinates and momenta of tan aiolecules 
w proportional to 

hrfP, dflnXjdp^ rfy, 
lo make the pnxif independent of the choice of coordinates, 
be anjr other system of coordinates specifying 
the fasr of molecules, so chofum that gi = 0 at the t^nmng 
of an encounter Then if denote the cortaponif 

ing moinenU, we may employ the theorem proved m my last 
British Association Report, 114, to write the above exjiression 
in the form 

W4ri<fyt 

and if we wnte fdgildtylt for the probability of a con- 
(^ration m which an encounter will take place m the time- 
efement dt becomes 

ifjd/t dxZeAcfyJdtyU 

corresponding to Walsoa’s expression with (<hl\ldt\ m place of 
{c^hIJi) This step involves (he assumption (mode above) that 
cfy. IS smtil in comparison with the dimensions of s molecule 
From this pomt on Dr Watson’s proof is easy But it will 
be seen that the probabiHties for two molecules arc not mdepen 
dent of each other a collisioo'between them The method 
would fed if the same (sdr of molecules were hkely to coUide 
repeatedly Thus the Minimum Theorem depends on the free 
motions of the moiocules quite as much as on the ctdiisions 
themselves, and it only ap^ies to gases whose molecules mix 
freely among each other between colUsions, not to media where 
they are dmisely crowded In such cases, however, we Havre 
Mr Burbuiys investigation {Phil Mag January 1894) 

If we were to reverse the motioa exactly, we should have 
one m which the piubabiUties for two molecules he/ere an 
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tmfniatU) would be thcrdbie entirdr ba^ on our previw 
experiMKx with the direct motion Without mch Mtumptkmi 
we Aould have inferred, by the oidiowjr laws of probnotlityi 
that H would be likely to decteaae Thia ii wiMt I Wended to 
imply in my ptevioux letter, but aa I had uaed accented and un 
accented Mtera in my atatcment, I btled to make my meaning 
dear to Mr Cidverwell, who evidently found it difficult to under 
iiiand a proof mvolvnie their uae. G H Bkyak 

The UiUt of Haat 

I WAS (dad to read Prof Joly’a communication m your issue 
of May 2, Tor I have made many aflbrU to call attenbon to the 
unsatiafoctory nature of our present system of calonmetne 
meawiements, and mw diat a moK powerful voice than mine 
has been raised In Ipffipr'df a change, I have lome hopes of 
proness. 

llie wdiflerenee with winch, as it appears to me, our (diyaicistt 
regard this matter u probably due to several causes. They 
Ignore the fact that the acience of calorimetry has recently made 
great atridca, and that an ambiguity as to the unit, which 
fonncidy was of httleconaequence, tiM now become almoat the only 
bar tofWher progress t atto, aa Prof Joly hat pointed out, our 
^em of calonmetriL measurements has been so wedd^ to 
the method of mlatnres, that the union haa (wrongly) come to lie 


Aa to Prof joiya proposal, there is murh to be said in its 
fovuur It is practiW and dednue At the same time the change 
would be so ndical. that 1 should not feel justified m cuunting 
myielf as Ml diiciple in thia matter without serious consideiation 
My own inclination m rather in the direction of a C O S , or 
ahtofoie unit, and the courae adopted by l*raf Schuster and Mr 
GanopAi >u entitllw their recent important communication to the 
R<^ Society “lliL Spemfie Heat of Water,” rather than the 
■' MeiilhwuctI Equivalent of Heat,” ahowi that a step has 
already been Uken in this direetion 
When we reflect on the attention and the lalxrar which have 
been devoted to the eatabluhnient of our preunt system of 
dectncal muta, it ts a cause for wonder that ao importwt a unit 
aa that of heat should have been left ni.defuied and unregarded 
1 wouM propose that at thsAirtbooming meetiiw of the Brhiah 
AsKieaUkni tfie attention of Section A diould be particularly 
directed to this mttter, snd it would prepare the way for such 
setKm if thaw who have definhupropossls to nu' 


rcveiat k. super i mpgaiiUt the two enda os before, and sketch it 

iTSS^e rartrSve (eanly;^ 

thM. if t^ differed, draw a ft«A curve midway between tte 
twot subsequently re-mariung Ms examuiatioiri papws this 
imoothsd mean curve? An iliustratiod may be of use , let it 
found^ on Fig 1, os it conbdns the less smooth curve The 
dork hne is that ol the marks first adnidged; the light Ime, 
the same curve teveraed , and the dottedlme, the mooth^ mean 
curve of the two from which hta papers are finely marked 
Gtanluw that the plus variations and the minus variations on 
e two ladea of the mean nearly balance, the q^wn would 
umear to be—Would one be justified m smoothing them m 
mwmdaiwo with the generalised results of many such sert«? 
nvolvet some forcing of the examiner’s marking into the 
ral mould, but woukT thu be more than miflScfcnl to correct 


;o in^e would, in Uie | 


Kcvbrkino to Dr JolVs letter fau 
definitely to odom the “ joule" os tli 


’s letter last week, would it not be welt 
aule"asthe only fundamental unit of 

_to rea^ distmcUy that researches such os those of 

Mr. Cloths, Pm Rowland, and Dr Toly are determinations 
of the specific had of water and of the went heat of steam in 
terms of it ? Olives J Loots 

Thu Ezaminatian Curve 

Thb extremely mteresting article, by Prof Lloyd Morgan 
(vol h. pp. 617-61^ on the graphic representation of the marks 
given in an examinmin, and of their great use to an examiner, 
1«da me to ask whe^ even this method may not be developed 
further with advaii»» to all canctmed, fur, os Lloyd Morgan 
myo—" If, after aft Stensive set of papers haa been looked over 
and carefiilly msrkfRli'Ba interval cC dme be allowed to elapse, 
and than the pspe^ (ire gone over want, the result of this re- 
extHninitkin to tlMt the head and tail remain pnctically 
unifoaiWedi ■>« that there to not a li«te redistribution atnoiiK the 
metfloai^” In p(|wr words, the peraonsl equation of the 
es s i Mn ftr vai^ showing itself mostly in the middle of the 

Tlw fiiM tb|h)g tosirike meonlooking at Fig 3(vol Ii p 6i8)< 
wat fhegdMtfluffai^ of the two halves of the curves, and on trae- 
1|M ton'fw ff^^bnuHnghMf Toond so foot the upper end 

Tthetmciki carve ficame sup^mpased upon the lower end of 
tBe odMiudi 4Hi eftit vtn4, the sitMlarlty wm 10 marked as to 
makO one thllk, that had a larger munber of papers been ex 
smiitodsiiftagtoucftil&aisrkedas the flitt set, the traced curve 
wonddltowoiitvefedcheulm 

If sndtbsUtecsseiwhysboald not the examiner, after plot 
ting the nwiMl beat, moke artacing of thto carve, then 
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his personal equation? On the other hand, the two halves 
—say from pwiciLy.of examueis—might be so diiaimitor, 
that the mean cuCra would difler very much from the original 
form In this case, woidd it be posable to give any general 
oile whereby one couU be gudei whether to adopt the mean 
curve, or to remain satisfied with the orwnal marks given ? 

In Herbert Spencer’s “ Principles of Socioloey,” (vol 1 p 88) 
are many references to the fiict that ‘‘ the chudren of Auatia 
liana, of Negroes in the United States, of Negroes on the Nile, 
of Andamanese, of New Zealanders, of Sandwich Islanders [and 
others], are quicker than European children m acquiring simiih. 
ideas, M presently atop short ftom inabiliiy to grasp flu. com¬ 
plex ideas readily graqied by European children, when they 
amve at them ” F Howard Coi lins 

April 39. 

Teaching Young Phetoanta to Peck 
It may interest FVof. Lloyd Moim and others to know that 
when Asameae find newly hatched chicks m the jungles, tiitj 
teve a system of teaehmg the httle ones to peck and pick up food, 
without which, I am many of them would (he 
Walkiiw down a road one mornii^ with a ne^bour, we sod 
dailv npd^ a httle ball of fluff between my fort, and I could 
baldly avoid stepfung on it, as it stuck close to me 1 almoat 
inunedtotely another appeared at my ftiend’s feet, and we saw 
they were newly hatched pheasants, the mother probably earned 
off by eome wild cat 

As It was difficult to walk with these httle things running so 
close and In the way, we lifted them into the short grass along 
side, and burned on some fifty yaida. 

On retnmiog we had fiMmitten them, but one ran out, and so 
pertiiiscloiisly stuck to my boots, that to save it 1 put h intomv 
pocket, and on our amval at the hengalow tried to feed it with 
small ftagmentx of hard boiled egg, rice, and white anU. Ot all 
these it took no notice. 

Next monting the ether chkk was found at the foot of the 
bungalow stepi, having probably fiillowed os unnoticed the day 
befbn 1 then called my *'Bsho,’* u I could not get them to 
cot, and he said'‘thiw must be fMqpl/” 

He put the game wire eow» *•" —* 


le under, and tbe crashed 











hit po%t tnd coHecting the eitabiM toge^, cW to the 
ed« of the Rtuxe cover, be lifted its edge, and with the nencil 
inteited, began diarply taf^nns among the rice dfbru. 
The two chiclet at once ran over to ^t {daM and bent over, 
watching the tat^ng, and to our attoniihmcnt thev bqpui tap¬ 
ing with their little beaks the tame way, and before 1^ had 
iMgUn to feed on their own account, juit at the “ Baba ^ had 
predicted , and after that letaon we had no trouble 
At 1 happen to be writing, I may mentkm that our land Iitard 
<3 feet 6 m»es to 4 feet 6 inchei total length, name unknown to 
me) hat begun calUng in the early dawn and duik at evening 
It it silent during the day and night 
From the bcanngs taken, it can be heard plamly at a mile in 
forest, and often five or six calling at once m different directions. 
The native Atamete ruune is “ Gni,” which 11 predtely the sound 
it makes, by the old spelling it it “ Oboee ” S E. PCai.. 
Sibsagar, Asam, April 4. 

The Bagdad Date mark 

TKBaa will be found m Grattan Geary’s “ Through AtiStic 
Turkey” all about the date mark—a mystojous and troublesome 
excoriation, coming only once, but which latts a year, leavmg an 
ugly scar the sue and outline of the ihiit—visitors for any lei^h 
nr time at Bagdad seldom, and residents never, escape It is dsn 
known at Aleppo and other places, but is worst in Bagdad, 
almost every native beins marked Pien nitfle acid has been 
found to have little emmt upon it I lately spent forty four 
ilays, off and on, at Bag^, and mia|dn«44.baa escaped, not 
so, however, as it provM su weeks wer my return to Induu 
But the mark uel^ forthwith, and before anv damage was 
done, to hypoaulphite of soda, which does so macn “fixing” for 
every amateur photographer, and seemed, smith trying The 
feet may be usefully menUoned in the inteteti of Mesopotamian 
LXplorers who do not want to be date maycM os a memento , 
but It u to physioioglsts they must look ftir an explanation 
Bomba), April is A. T FkASaa 


'T*HE following are the names and nualifications of the 
^ fifteen candidates recommended by the Council of 
the Royal Society, on Thursday last, for election into the 
Society 

J WoiFE Barry, 

C B , Civil Engineer Vice President of the Institution of 
Civil Engineers. Is eminently distinguiehed in his pro¬ 
fession, and has designed and executed iusot works of national 
importance, which include the Tower Bridge, opened by 
H R H the l*nnce of Wales, 1894) the City Terminus exten 
Sion of the Charmg Cross Railway, the Inner Circle Kail 
way, and the Barry Dock Has served os t member of the 
following Royal and Departmental Commiwons —Royal 
Commission on Irish Public Works, 18871 Highlands and 
Islands of Scotland Commissioa, 18901 Commiseion on the 
River Ribble, 18911 Thsunes Navigation Caeamisnon, 1894 
Member de la Commfesian Cbnaultative des Travaux do b 
Campognie UniverwUe du Canal Mantime de Sues. Is the 
authOT of many papers, mauity in reference toengineenng works, 
which have been puUished in the TraHtactwucftktJnstttuttonef 
CA«/J?sg>sM<rvandelsewhere IstheauthorofseveialprofesHonal 
treatises, among which the fiillowing are the moR important 
“The Barry Dock” (British Association Report, 1888) 

“ Railway Appbancet,” “ RhUusys and Locomotives," publish^ 
in cor^imctioa with bir I Bramwell, Bart 

Alfred Gibbs Bourne, 

D Sc (Lend ), ProfesKT of Biolag) in the Preiidaicy College, 
Madras. PeUow of Univendy College, London For many 
yeata engaged m teaching and to lesearchea upon Comparative 
Anatonyond Embryology, especially of Invurtelirata. Eipeciolly 
known to comparative anatomists fiir bis discoveries in the 
structure of leeches, and as dfecoverer of the hydioid phsse of 
Ltotoocodtom, also of two remaikifole new^geneia of C%(ztopod 
worms, demrtfacd by him as Haplobtanduis and Cboetobsonchns. 
Auftwr or the fbUowmg, as well as seseijd.«tiiei memoiH t— 
NO 1332, VOL. 52] 


•On the Structure of the Nephndh of the Medicinal Leech ” 
Quert J«urn Murot &» , ifiSOll'"ContnUitioiis to the 
^tomyof the Hiruilinea” (iffel, «?4)| "On the I^roid 
Form of Limnocodmiii ” (/vW Rn Sx , 1884), “ On the 
Suppoaed Communication of the Vaacular System with the 
l^tenor in Pleurobiancbus ” (Quart /turn Mures Sn , 1885) 
Since he has been ui India, Prof Bourne has sci|t home 
important researches on Indian barthwwraa, on Choeficibranchus 
(a new naidiibrm worm), on a new notaaoon of the genua 
Pelomyxa, with observations on t)ie structure ai protoplasm, and 
some valuable expenmcntal researches on the snickte of 
Scorpions (VVsr Rty Sx , 1889) 

GBORt.E Hartley Bryan, 

M A., Fellow of Peterbouse, Cambridge Lecturer (on Thermo- 
^namics, &c ) on the Univerrity tot- Wrangler, 1886 i 

Clam I, Division 1, 1887 , bracketed wlfti Semor Wrangler, 
Smith’s Pnxe, 1888, for the Lisay “(to the Curves on a 
Routmg Spheroid of binite Elliptiaty ” (PAU Trusts , 1889 A) 
Author of the following papers —“ On the bubihty of a 
Rotating Spheroid of Periect Fluid” (/V«r Jtn Sac ,vol xlvii ), 
“ On the Stability of Elastic Systems” , “ Waves 00 a Viscous 
RotaUng Cylinder” (Pne Cam6 Pktl Sac , viA \|), end 
several others m Pktl Mag , Prac Land Math Sec , and Prx 
Cami Pktl Sac , Ac Also joint author, with Mr Larmor, of 
the Report on Thermodynamics, published m the British 
Assocuitian Reports, 1891 

John Eiiot, 

M A (Cantab ), Meteorological Reporter to the Government 
of India. Late Meteorological Reporter to the Government ef 
Bengal Was Second Wrani^r and Smith's Prisemon, 1869. 
Mr Eliot, as Meteoixilogicar Reporter to the Government ot 
Bengal, arid subsequently os Head of the Meteorological Dejxut- 
ment of India, has made many important additions to (he phjeical 
data of Indum meteorology, and hwdone much m their utilisation, 
and UI the improvement of the administration of the depoitmrint 
of which he u now the head hUnder him have been canJed 
out the publication of Daily Weather Charts for tbe Tja/f Of 
Bei^ and Calcutta, for Bombay and tbe Western tLopets of 
India, and general charts for theiwhole peninsula. He hiu also 
organised the systematic collection of manne observatmns from 
ships ainvlng at the chief Indian pocti. Hu special work,, con 
tamed in a lung senes of meniusn, published alher in separate 
form by the Meteorological Department, or in the Jeuntalcf the 
4siatu Society ef Befool, chiefly relates to storms in India and 
Induin seas, and coropnses coi^lete histories and ducusnons of 
fifteen cveiones and upwards of one hundred stornu that have 
occurred between 1877 and 1886. The Annual Reports of the 
Meteorological Department, prepared by him, also conlam many 
valuable and onguial diicussiuns. He has contnbuted very 
largely to estsblim the Indian Meteorological Depaitmcnt on a 
thoroughly scientific basis, and to maintaining its nigh character 
and recognised practical imisvtaiicc to uur great Indian 
dependency 

JOiiEPH Reynolds Grei-n, 

D Sc (Omub ), M A , tkSc (Lond ), b L.S ProfeMor of 
Botany, Pharmaceutical Society of (treat Britam Dutinguiriied 
for lus acquaintance with botany Attached to science, and hu 
contnbu^ to its progress by discoveries in the regioa of physio- 
logical chemistry, with reference chiefly to j^rtts His more 
important contributions sre contamed in the fijlkiwing papers — 
“On the Organs of SecreUon m the Hypencacem” (Jaunt. 
Lsun Sac (Sat ), voL xx , 1883), (with Dr Sheridan I-ea) 
“Some Notes on the Fibrin ferment ” (launt of Phystsd , vol 
IV , 1883), “On the Edible Bird’iNestof the Java Swift ”(»A«/, 
vol VL, 1885)1 “(to Proteids occntni* in Latex ”(Aiw Ray 
Sac , 1886) j “ On the Action of Sodium Chloride in diseulviiig 
Fibrin” (Jeum ^Pkystal , vol viii , 1887), (toOrtaln PtdnU 
connected with the (foagufetion oftoe Blood ” (iWif), “On the 
CfaeLimes to the ProteWs of the Seed which eeeompany (icrmuu 
tioo ^(Pktl Tram , 1887); " On the GerminaUon of the Tutor 
ef the Tcnuxlem Antichoke ” (Armais if BXany^ vnl i, i^), 
“ On the Germination of the Seed of theCfestoc-oil Plant (Prac 
Kay Sac , 1888), •' On the Occurrence of Diaitese in Pollen, 
(Brit Assoc Report, itei), " (to the Occurrence <rf VMetable 
Tiypsm HI the ¥n\totCuemmis utiBssimiu’'{Auraaisa/BaUw, 
vd 189a), (with Plot Vines) “On the Reserve Protod of 
Che Asparagus Root”(/>w Kay Sac, 189a). “On the Ger 
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mln«Hnn of the Pollen grain and the Nutntioa ctf the Pollen 
tube” {PhU Trans, 1894), "On: Vwet^ FermenU” 
(Annals a Botany, vol vu., 1803), " On the Inflnenee of Light 
on DiaMaie'’ (>^, vol vib., 18^). 

• Ernest Howard GiumTas, 

M A. Private Tutor Author of the following papeta —“ On 
the Companion of Platinum Temperaturea with the Kew 
Standard” (R^ of Committee on Electtkal Measurements, 
Brit AsKie., 18^). "On the Determlhation of certain Boiling 
end Freenng FomU” (PUl Tiwu , 1S91 A), “The Electnea! 
Resistance of Platinum Wire at Absolute Zero " (PAt/ Mag, 
Dec , 189a), " On the Determination of Low Temperatures by 
Plotmum Thermometers” (/Wr CasnA PkU Sac , yri viu , 
Put I), " On the Increase in Resistanee of a Conductor when 
Tranunittmg a Current" {tAti,, wA viii, Part I)j “The 
Mechanical Equhralentof Heat, tofetber with an Investigation into 
the Choi^ in the CmKity for Heat of Water” {PMst Trans , 
>893 A) t " The BaUmg Point of Snlphur, together with a 
Method of StondardinimPlatmum Thermometers," jointly with 
Mr Callendar (Pksl iTans . 1891 A) 

Ssoplnnantary CtrUjuaie —Appendia to the communication 
entitled “The Mechanical Equivalent of Heat" (Prac Kay 
, vol hr, lto3); “ A Method of Joining Gloss and Metal 
Tubes" (Avf PAsl Sac Casnh , 1893), “The Measurement of 
Tempeashite" (Selance Progress, 18^)1 “The Inflnenee of 
Temperatnre on the Specific Heat Aniline” (PAsl Mag, 
1895) t “The Latent Heat of Evaporation of Water” (read 
Rn^ Society, January 1895) 

Charles Thomas Heycock, 

M A, Lecturer on Natural Science, King’s College, Cambridge 
Author of “Revision of the Atomic Weight of Rubidium” 
(Bnt. Assoc Rept, 188a), joint author of —“Spectrum of 
indium” (/lU/ Mag [5] L, 1876), “OnaSimplifiri Form of 
Apparatus for Determining the Density of Osone^’ (Prac CamA 
/wZ Aoc, V ); “ Lowering of the Preesing Point« Tin Iw the 
Addition of other Metals^ (Prac CAtm Sac , No. 6<, lft9) I 
“ Lowering of the hreexing I^t of Sodium by the Addition of 
other Metals” (TVimr CAem Sac, Vi, “Molecular 

Weights of Metals when in Solution” sAtA (Ivdl, “Freeung 
Point of Triple AIIot of Gold. Cadmium, and Tin ” (ifiaf, li« ), 
“ Lowering of the Freeeing Points of Cadmntm, Bismuth, and 
Lead, when oihwed with other Metais ” (i4*rf, W ), “ Isolation 
of a Cmnpound of Gold and Cadmium” (tA$A), “Freeung 
Point of AHm in which Thallium u the Solvent ” (tbiA, 1894), 
“ Fleeting iWit of Tnple Aloys ” (sAtd ), “ Chanre in the 
Zero of Mercury Thernuunetera ” (Prac CamA PAtl Air, vii) 


for making accurate and rapid tests 
in direct current circuits, and in alternating current dicniti oT 
both high and low frequeniy (aome exhiuted Ri^ Society, 
1893)) on instrument for npldty ascertaining the E M F 


of a galvanic celT(exhibited Ri^ Society, 1893)1 t 
compact moving coil rndvonometer adapted to umveraol purpoaes. 
wluch was employid by Ps<A Dewar and Fleming m their 
reeearehes on the resistaiice of metals, and is used in the record¬ 
ing pmmeter of Prof Roberts-Austen lie was deputed by 
the Commander in Chief to write the etectncal sectioas of the 
Pons Exhibitkii of 1889, the Frankfort Exhibition of 1891, and 
the Chicago Exhibition of 1893, and furnished the Government 
rvith meet valuable reports. 

Frank McClean, 

MA,LLD (GIa^),FR AS,MICE Author of “ Photo- 
gnuihs of the Red End of the Solar Spectrum from D to A 
TAm/A^ Nattets, vol xlix ); “ Parallel Photographs of the Sun, 
Iron, and Indium, from H to near O ” (tA$d ); “ Comparative 
Photographs of Il^h and Low Sun H to A, with Notes on the 
Method of Photographinglhe Red End of the Spectrum ” (lAdL, 
vol h ), “ Comporauve Photographs of Sun and Metal Spectra” 
(Series i and 2, sAU , vol liT) Inventor of McCleon’s Star 
Spectroscope, an mvaluable aid in the study of stellar spectra. 
Attached to science, and anxious to pnnnote its p r ogres s . 
Founder of the Ihuu; Newton bchobuship at Cambridge Donor 
of a large telescope to the nation, to be 'used in phyrical 
mquiries at the Ro^ Observatory, Cape of Good Hope. 

WiLllAU MacEwEN, 

M p (Glasg ), Hon LL.D (Glasgow). Professor of Surgery, 


Observations concerning Tnm^lantationam Bone, &c ” (Pvc 
Kay Sac , May 1881. and Camptes rtndns Acad Sci , Paris, 
Tune 1881), “Treatise on Osteotomy” (1/mdon, 1880, trans- 
mted into French, German, Italian, Roumanian, Swedidi and 
Rusnan), “ Osteogenic factors in the Development and Repair 
of Bone ” (Annesb af Surg^, 1887) j Address on the Surgery of 
the Brain and Spinal Cord (Lantat, and Brti Mad, Jasum., 
1888), “The Ihipil in Its bemioloncal Aspects” (Intamat 
famn af Mad Sittnees, 1887), “Ratbcal Cure of Hernia” 
(Annals af Surgery,. »886), also numerous articles on speaot 
pomts in Surgery 

SufMamentary Certificate —Author of a treatise on Pyogenic 
Infective Diseases of the Brain and Spinal Cord (i^), an Atlas 
of Head Sections, with fifty three copper plates, fifty three key 
plates and descriptive text (1893) Especially dutu^guislied for 

hu work on the Surgery of the P -' ^ - 

and Practice of the Surger 


Sydney John Hickson, 

DSc, (Lond ), M A (Cantab.), Hon M A (Oxon ), FZ.S 
Fellow of Downiw College, Camhnilge Author of papers 

S ibUdied in the nilosopluccU Transactumi, “ On the Ciliated 
roove (Siphonoglyphe) in theStomodseum of the Alcyonarians” 
(1883), “ On the $mual Cells and Early Stages in the Develop¬ 
ment of MsUtfara Ahcata ” (1888) In the Quart foum Micros 
Sa , “ The Eye of Pecten” (1880), “The ^e of Spondylus” 
(i88a)t “The Structure and Kelationa of Tubipota^ (>w3}, 
“The Eye and Opbe Tract of Inaecu” (1895) In the 
TifduAr van hot NedarL Aardr^Askund, GeiioaiscA , " Omiwer 
vlngenm Noord Celebea ” (1887) In thc/rwrw Antkrop Inst, 
“Sfotea on the Seiunrese'’ (1886) Author of the work, “A 
Naturobat in North Glebes.” 

Henry Capel Lofft Holden, 

Major, Royal Artillery In India from 1877-84, he earned out 
a number of expenmenta m telephony and telegraphy for the 
Indian Government Since 1885 he nos been in ch^e of the 
Department fisr the proofs of Naval and I.and Service Ordnance, 
and Gnnpowders, and for expenment work connected therewith, 
and has mvented and constructed many j^eces of apparatus cm 
nected with the science of artillery, ai well oa with electrical and 
acieiitific reaeoreh. Amoi^ thoae which have been publicly 
exhitslted ore his devices m connection with the chronograph, 
for measuring, the velocity of projectilei j on extremely accurate 
and sensitive hydrometer for measuring the variations of the 
density of theoi^n the electrolyte accumulator cells (exhibited 
I^Sooetn4S87(SM.lsopa^ before Iran and Steel Inst, 
1891), a hiMMlpaed chronographic pen ftir reooiduig minute 
interval* tbne by Mectnmiagn^ means; various instruments 


Sidney Martin, 

M D , B.S , B.Sc , F K C.P Assistant Physicuui, Uraversity 
College Hospital, and Hospital for Crnisomption, Brampton Dis¬ 
tinguished for researches m chemical ^ynology and j^tholcgy ; 
boa earned out researches on chemical bwterimagy for the Local 
tiovernment Baud, and for the Royal Commission on TubercnlosM. 
The following ue his pnncipal published papers —“ Papain 
Digestion ” (/aum af PAysial , v ), “ Nature of Papom and its 
action on Vc|^ble Proteids” (lAid, vi.) 1 “ The I*roteida of the 
Seeds of AArus precatarius'' (Pvc Kay Sac , xlii ) j “ Phyrio 
logical Action of the Active Principle of AArus precaiarius” 
(lAtd , xhn ) 1 “ The Toxic Action of the Albumose from the 
Seeds of AArusprecatrmu” (Oad), “ Gluten and the Proteids 
of Flour” Iflnt Mad faum , 1886)1 “The Influence of Bile on 
Digestion(with Dr D Williams—Awr K^ Sac,x\v and 
xlvih ), “ The Chemical Products of the Growth of BadOut 
antAracis and their Phyriolrailcal Action” (iAid, xlvnL); 
“ Preliminary Report on the Chemical Products of the Life rf 
BacitlHS antAracis” (Rept of the Med. OflSoer, Local GovL 
Beard, 1889 9°) > “ Cnemical I’athology of Anthrax ” (fhef, 
1891)1 “Di^theritic Parolysu” (Aw Key Sac, 18^), 
“ (inlstonion Lectures on the Chenucal Pathology of Diphtho^ 
compared with that at Anthrax, Infective Endocarditis and 
Tetanus,” 189a, "Two Chuees of VegetaUe Globulins” 
(Prac ^stal Sac ); “ Potholoi^ of the Proteids of the Body” 
(Brit Mad faum , 1890) 

George M Minchin, 

M A (DubI), Profnsor of Motbematica in the Royal Indian 
EDgmcering College, Cooper’s HiIL Anthor of the following 
treatises “ Statics,” “ Dniphuiar Kinematics,” and “ Hydro* 
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■tides*** Alto of the foUowins ixDen Ait. 
of aitjr Syitcm of Fom*, ttaated by Qiiat«niiaii*‘” {Prot 
Imid, iUtk ) ; “llie Abtolute Sine Electrometer'’ 
(ASnSer*. EUttrkal Xtpitm, Ac.); “ReMaMihes m Fhoto- 
'-Tldty” (/V«c Sue and PAX Mar), “ Impalaon 

” {EAcfrtnam, Pth P^ Sac) t “ Seleno-AloiBinitun 
ana the ElectromotiTe Faeces at Starlight ” (JtCraaomy 
rr), ” The Magnetic Ftela of a Circular 
Magnetu Field close to the Surfitce of a Wire 
iiag,Pnc Pfyt Sac ) 


Celb 

Cdls_ 

amt Attn-I^mtt) 
CnRent** t “llie Mi 
carrying a Current 


WlLUAM Henky Powmi, 

Assistant Medical Officer, H M Local Government Board 
Anthoc of Reports to the Local Government Board retatme to 
the natural hittoiy of endeinic diseases and materially extending 
the knowledge thereoL more espeoally (a) Demonstratibn in 
1883 of the existence of Stxurlatiw IMaeaae in Cows, 
mmloiniiig the previously obscure spread of Scarlatina m human 
communis hy means of Cow’s Milk, (4) Record of Cases 
(afterwards ftdlowed by Dr Klein) where Diphtheria had been 
Sjproid ly the omaamption of Cow's Milk t (c) Oiscoveiv, m 
lUl, of the abihty of Smallpox to extmd atmospherically 
(witbout other peiiow relation) Grom a haqxtal to booses in " 


to further demonstration by Mr Poarer daring subsequent 


and Its light much veiled m the mist lying over the stars 
of Cygnus near the north-east horuion 
On April 19, iih 46m., another conspicuous meteor, 
movuig very swiftly, and leaving a bright streak, was seen 
in Hercules and UoOtes by Mr Coraer at BJpdgwater, 
and the writer at Bristol Its radiant was in Sa^tta at 
300® -i- 30®. The meteor fell from 77 to 71 miles over 
Wiltshire and Somerset, ami travelled alo^ a path of ^ 
miles in less than one second of time. The radiant m 
Sagitte furnishes a well-defined meteor shower at the 
April epoch, and I first detected it in 1877 My 
positions for the radiant are as follow 


D, 93 
D, no 

O, I3I 


1877, April 16-19 
1885, Apnl 18-20 
1887, Apnl 19-3$ 


298 + 35 6 meuon 
*99 + *4 5 .. 

JO* + 23 4 „ 


The mean position is at 300° + 34® Mr Corder saw 
a shower in ApnI-May 1876-9 from 300° -|- 20® (7 
meteors), which presents an excellent accordance The 
meteors of this stream are very swift, and commonly ger¬ 
minate streaks, but the shower is not well displayed until 
the morning hours, the radiant being ven low before 
midnight w F Denninc 


Thomas Pukdie, 

B Sc , Ph D , A R.S M , Professor of Chemistry m the Um 
vetsity of St Andrews. Author of the following “ On the 
SynthesiB of a Isoheptane" , and “ On the Actkm of Sodium 
.Mcoholates on FomM Ethen” (TVmv Ckam Sac , 1881), 
“Action of Sodium Alkyl Oxidet on Ethereal Fumantes” 
(tM , 1885), “ The Action of Metallic Alkylatea on Mixtures 
(k EthereJ Salts with Alcohols'' (Mt, tW7). Joint author 
with W Marshall, B Sc , of —“ AcUim of Alcohols on 
Ethereal Salta m presence of Small Qaanuties of Sodic 
AlkyUtes” (7W Ciem Sac , 1888), “ The Addition of the 
ElementsAlcohol to the Ethereal Saltsof tlftsaturoted Acida” 
(Atf, 1891) Jomt author with J WMIace Walker, M A, 
of —“ ResohiUon of Lactic Add mto its Optically Active 
Compmieilts ” {itaal, 1893), “ Optically Active Kthoxysuccmic I 

Add'M***. 1893) 


NOTES 

The following fifteen candidates were selected on Thursday 
last by the Council of the Royal Society, to he recommended for 
election into the Society —Mr J Wolfe Barry, IW A. G 
Bourne, Mr G H Bryan, Mr J Eliot, Pn>f J K- Green, 
Mr E H Griffiths, Mr C T Heycock, Prof S J Hickson, 
Major H C. L. Holden, Mr F McQean, Pn^ W MacEwen, 
Dr S Martin, Prof G M Mlncbin, Mr W H Power, Prof 
T Purdie We give the qualifications of the candidates m 
another part of this number 

The memorial of the late Prof J C Adams, at Westminster 
Abbey, will be unveiled this afternoon by the Duke of 
Devuuhire. , 


APE/L METEORS 

COMPARATIVELY few meteor* of the Apnl shower 
^ appear to have been seen this yeu in consequence 
of the cloudy weatho- which prevailed. But if the 
results are scanty they are interesting, for three fine 
meteors were olmrved at more than one station, and 
their real paths m the atmosphere have be«m computed 
On Apnl 14, iih 44in„ a bnght first mag meteor was 
seen by Pro£ A S Herschel qt Slough, and by the wnter 
at Bnitol It moved rapidly in a rather long path, and 
left a bnght streak The radiant point is inmcated at 
316® -(■ 31* near fCygni, and the meteor fell from 87 to 71 
miles over the En^sh Channel Dunng its visits 
career it traversed a course of 107 miles with a veloaty 
of about 49 miles per second The radiant of this 
metmr near CCygni is almost identical with that 
^t4® + 37“) found for a i-a mag meteor observed on 
Apnl 30,1893, also by Prot Hersdiel and the wnter 
On Apnl loh spm., a fine meteor, vanously esti¬ 
mated as «■ 1st mag,I'M 1/, $, ■b ist mag., was ob¬ 

served by Mr C^er at Bndgwater, Mr Blakeley, 
Dewsbury, Mr Packer, Birminghs^ and the wnter at 
Bristol, respectively Its motion was moderately slow, 
and It left a streak The direction of its Bight shows it 
to have been a Lynd with a radiant at 369® 4- Jo* The 
meteor descended from 91 to 43 miles over the North 
Sea and Lincolnshire, and traversed a path of 97 miles 
with a velocity of 33 miles per second. This object 
appeared much brighter to the observers at Birmingham 
and Pewsbury than to those at Bnt^ater and Bnttol, 
for thoniiPteor waa for more distapit fiw ^e latter places, 
NO. 1332, VOL 52] 


We aro glad to be able to report that Prof Huxley bos lieen. 
iteadily improvmg in health dunng the post few <la})i 

De P Uangeaed has been appointed Professor of Botany 
to the Faculty of Sciences at Poiliem. 

At a meeting of the Court of the Spectacle Makers Louipany, 
on Thursday last, Mr W H M ChnsUe, the Aatronomer 
Royal, was presented with the hononuy frectlom of ihe Cnnipoily, 
ID recognitiix) of his services to astronomical science 

The De Candolle prizes have been awarded by the Physical 
and Natural Histor? Society of (>eneva to Dr O Warlnirg for 
hii monograph of the AJru/rotrtw, and to Dr R ion Wettstein 
for his monograph of the genus Eaphracta 

Durinc the post week, the deaths of several enunen'' men of 
soence have occurred Surgeon Major Carter, who was elected 
a Fellow of the Royal Society in 1859, and obUined the Royal 
I Medal in 1873, died on Saturday lost, the 4th inst, at his 
residence in Budleigh baiterton We notice also tlu death of 
Mr A E Durham, late Vice President of the Royal toUege of 
Surgeons of England, and the author of numerous works on 
whjects connected with medicine and surgery Vmong the 
announcements of deaths abroad, we regret to set the name of 
Prof K laidwig, Professor of Physiology m the L'nittrsity of 
Leipzig, and Director of the Iffiysiological Instiiute there Ht 
was seventy-ei^t yean of age. The death is also announced of 
Prof Manuel Phiheiro Chai^, General Secrtlary <rf the Royal 
Academy of Sciences at Lisboa Prof Chagas was bom 
November 13, 1S43 
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D« Ka»L Voot, the crament Uokig^, tlied U Cjeneva on 
Mondtij. at leventy eight yean of age. Hi whi born at 
(jienen, and atudied under UeWg and Agaadt. After leaiding 
for a timt in 1‘ana, he returned to Gemway, in 1847, aa Pro- 
fewrrr of Zoology in the Gnitreraty of hia native town, but 
soon kwt hh thau for political raaaont. In 1853 he became 
Profesaor of Geology at Geneva, and ftom that tune identified 
hiniMilf with the civic hfo of the countiy of hia adc^ion 
Wf regret to notice that Sir George Buchanan, formerly 
medical officer to the Local Liovcnunent Board, died on Sunday 
laat, at the age of autyfoui Aa moitioned in theae columna 
laat week, he waa chairman of the Royal Commiaaion on Tuber 
culoatf, the report of which haa juat been paibiiahetl Ilia 
contnhintiona to the literature of {Mvendve me^ne, > ygiene, 
and Muutatiott are numerous andof^ritne importance He waa 
elected a Fellow of the Royal Society in i8Sa 
t>N Monday, May ao, a meeting will be held at the Royal 
(•eographical Society to commemorate the fiftieth anniveraary of 
the sailing of the Arctic Fxpedition, under Sir John hrankbn 
The Society’s anniveraary meeting and the annual cunvenauione 
will lie held on the following Monday, May V] 

1 UK Earl of Selbome, whoee death occurretl on Saturday 
last, was elected a Fellow of the Royal Society in 1860 He 
was raised to the peerage as Baron Selbome in 187J The 
little Hampehire village, from which the title waa derived, is 
that which is immortalised by Gillieit Whites “Natural 
History ” 

The Department of Science and Art has received, throu^ 
the foreign Ofike, a programta* of an Exhibition of Medicinal 
and Useful Planu, wl^b is to hh held at the Hegue in July next 
Intending exhibitors may obtain further information from Dr 
M J Greshoff, 97 Ltan van h^eeidervoort, at the Hague 
Sixn SIX natives, and aa'iiumy as 153 ammals, have been 
brought over from Somaliland by Herr Menges, for the East 
Afn^ Village at Sydenham Among the aidraab wax a 
“Waller” antelope, and numerwia hons, cbMahs, hyenas, 
yackols, baboons, and oatrichea. A further uutalment of twenty 
lions, eleven elephants, four aebcas, nineteen ostriches, six 
liopanls, four pythons, and other animats will shortly atme 

An International Health Exhibition is to be opened m Pans 
10 a few days, and is to remain open until September 15 next 
1 he exhibits are divided into ten groups, as follow —<il Hygiene 
of the house t (») the healtii uf Uuvns, (3) treatment of uifoc 
tious diseasesj (4) demogiaphy and somtary statistics, (5) 
sanitary science, (6) hyglm of mfiincyi (7) lodustnal and 
profesdonal hygiene| (8) food products, (9) the hygiene of 
clothing—laundry work, sanitary clothing, Ac. , (to) physical 
exercise 

A UH RSE of lectures qo “ Our Edilile Sea Fish and the Sea 
Fisheries,” to be deKveied by Pnjt W A. Herdman, F R S , 
at University College, Livsxpool, has been onanged by the 
Lancashire Pishenea Joint Committee. The otgect of the 
kfctures is to interest oi^ inform the general public in a matter 
of national importance, vk the present position and future 
proqiects of our fisheries, the need of protection and reguiatiDa, 
and the benefits which may be experted to result frmn such 
-operations, and firom fish hatching and shell fish culture 

The Hbrsiy of the Blanne Biolaglail Assocutioo's laboratoty 
at Plymouth jb in want of a immber uf volnmes to complete sets 
of th^ booisi whidi ftxm aa essential part of the equipment of 
aamsikntkNlivheieeclcnlificmvcMigatiooia carried cm Among 
the vuhnnetiMiy needed ace Phi imp kicMt TTnutuettoiu pro 
lions >#^878, and the limcmUHgt of the Roysl Sodety fuerlouf 
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to 1888 Fellowu of the Royal Society, who do not wish to 
keep their old THumot/smu and /VaMsdAgr, or die AmiUer of 
Fellows ijho are dead, could not bestow time* volumes more 
worthily than by giving them to the Plymouth Laborulery 
Other volumes which would be welcomed are 1 fVwswdngr of the 
Zoofogical Society previous to 1891, and the fir 

Wissfmch ZMlatU previous to 1873 Any specjal monegrapbe 
on faufiogical subjects, or separate oopica tA papers, wemid also 
be ghidty received Every man of seieiice know* that the Uteea 
ture ofa subject should be easy occeasibte to an investigator, and 
will therefore rteegmse the necessity of making the library at 
Plymonth less deficient m works of reference than it is at 
present 

We gave last week a list of the new officeis of the U S 
National Academy of Sdencea, elected at the recent annual 
meeting The new memben elected at the same meeting were— 
Dr Wilham H Welch of Jduis Hopkins University, Dr 
William L Elkm of Yale Univenity, Prof Charles S. Sargent 
■at Harvard Umversity, and Prof Chsidea Whitman of Chicago 
Univenuty Three foreign assodatea were chosen—Pr^ 
Rudolph Leuckart of the Umversity of Leipaig, Prof Julios 
von Sachs of Wurzburg, Ba4 Plpf Sophus Lie, of Leipsig 
The Barnard gold medal ama voted to I/>rd Rayleigh for 
the discovery of argon The Watson medal and a purse 
of too dollats Waa presented to L. C Chandler fair his 
reseaichea on the venation of latitii^ apd on the variable atari. 
An account of this award was given 1)4 Natukb a year ago 
(-vol SO« p. i$7> A list of the papen read at the meeting will 
be found among our Reporu of Somebea. The Academy selected 
Philadelphia as theplaee for the autumn meeting and fixed the 
dote at October 39 At that mec^ the new president. Prof 
Wohxitt Gibbs, will be inducted into office, luiT Prof O C 
Marsh’s term of office will tennioote. 

A MEW era of cheap teleiAoniiig senna to have ibilowed the 
t3|ffia> i Bii «f certain ^entaand the indudal annulment of others 
in tire United Stalcak lew months agm Simullanecsisaniiounoe 
meats of reduced rates in Gonnectiait and Illmois comcide with 
Hk ffinaolioa of a’new c i M UMwf— jhe Standard Telephone 
Company -with lamliitotiBirt dr rebmcwpanies extending all over 
the Urated Suits, and an ugE'Vf'dw capital of 160,000,000 
dollars. lYeliminaiy urtaageaenU wtie very quietly nUde, but 
this company now comet fticward with rates of 3 dollars a 
month, Inst^ of many times that amount now chaiged, in 
some cues runiuiig as bi^ as 340 doUsrs a year Efierts have 
been made, to mdum the legislatura of the State of New 
Yolk, to secure a rompulsoty rednetien of Utei, but the old 
companies have opposed such legiilatipn ttrenuously, on the 
ground that no cheaper service could be given The Standard 
Company, however, claim to have discovered a new prinaple or 
method of operating in electricity, lybleh will enable them 
to cqpverac over unprecedented di sta nce s—say Crou New 
York to Denver, or even Son Frandaco—at very moderate 
cost The reticence maintained, hoirever, makes it unpoa- 
nble to decide whether or not these extravagant claims are 
well-grounded 

At the second International Zoologicai CongrUii held in Moa- 
cow u 189a, a resolution waa posaed to the effaot that the third 
meeting should take place m Leyden, thp edded Univeimty of 
the Netherlands, and that Dr F A jMitinh, Director of the 
Leyden Natural History Mutaum, shmitf ha iu Prerident A 
dicoiarinfonw nt that the Metherkmdt* 2ooiogieBi Society la 
making the necessary atrangementa tot thin ffieetiiig, wMHi is to 
be held on September i6-ai, under the patrohage of the Queem 
Regent of the Ncthcrianda, The MlniMerfi of the tntenor, of 
the Pubbe Works, and bf Coumerea IhduaU^t viH tx 
HoMraryProideiiUaftheCaagtau. A mmabwaf MaRAnpKn 
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apstcjl^fawre praodied to attend the meetiiig, and to ddhm 
i i dn iaw e tie read fiapcw. TIm iclk>wing •eheaa ibr the McKMoal 
rtewrimi hai beenanangad i—(t) Oeaetal agoliigy, geagn{ducal 
^ttdbi^ian, Includbig the fcteil &unaa, the theory of evolu- 
tko. (s) ClearififatiOB of living and extinct veitabratea, 
faienooiy > geographical diatnbatkm, tncludmg feiail vertebratea. 
(S) Cbtepaiative anatony of living and extinct vertebrates, 
mheTOloer (4) CSateUcatknof hvug and extinct invettebraie 
aUntela I bionomy (5) Entenaology (6) Comparative anatomy 
and embryology of invartebrate animais. lotting nerabers 
may tend the anbacription (;f i) to Dr P P C Hoek (Hetder), 
the General Secretary, or to Dr R. Horst (Leyden), Treasurer 

Thk aommer meetinga of the Institution of Naval Aichitect& 
will be held m Paris on Tuesday, June it, and during the 
remainder of the week The Right Hon Lord Braaaey, K.C B , 
PresHlent of the Institution, wrill occupy the chair We are 
infonned that the French Government u taking a warm interest 
m these meetings, and that, underthe honorary presidency of the 
Minister of Marine, Vice Admiral Besnard, and under the acting 
presidency of Vicc>Admiral Charles Dnperrd, a strong and influen 
tial Reception Committee has been formed, representing the 
Ministry of Marine, the French Navy, the Munia^ty of Pkns, 
the Chamber of Commerce of Paris, the Great French Industries 
and Steamship Owners, the Railroad Companies, the Univeraily of 
Pans, the Conservatoire des Arts et des Mdtiers, the French Insb 
tution of CSvil Engineers, the Society for the Encouragement of 
National Industry, the French Institution of Naval Architects, and 
the Union of Yachts. This Committee basalready taken active 
steps to draw up a programme of exeej^nal interest for the 
instruction and entertamment of the Institution Papers have 
already been promised by M &mil Bertm, Director of the brench 
Government School of Naval Architecture, and M V Daymard 
There will also be papers by Sir William While, Mr B Martell, 
Dr Francis Elgar, Mr Archibald Demiyi and Mr )daik 
Robinaon 

llbaiNO the Easter vacatian the foUawiiy natuialiata have 
been at wmk in the Liverpool Manne Biological Station at Port 
Erin 1—Dr H O Forbes, Mr F G Baily, Mr P M C 
Kermode, Dr J D Gilchrist (Edinburgh Univ^ty), Mr A O 
Walker, Prof Herdman, and Mr J C Sumner (curatw) Two 
fteamer dredgmg expeditions have been earned out to the west 
and sotuh of the Isle of Man. On these a snail shank trswl was 
wDf1ced,in addition to the dredge, with oonsMemble advantage- 
on one occa^, in &ct, ccsmig up so full that the net burst 
with the weight on leavrag the water, and the contents were lost 
A number of foie Eehinodenns were obtained with the trawl, 
includitg LuUta, Paimifet, Ptrtmta, StukaOtr, Syne^, 
and other Hidothuiiaiit. Amcngsc the Crustacea were 
Scaf^Uam, Mumia iaa$fica, Xamtia tabamUata, Ebaha 
hibabua and E tumafacta, Em^agartu AjmAmm m , Galatkaa 
Pka r aa^pta duftrta, mattra and 

a number of the rare dirimp Pmt^Mat tftattas, Leach 
Floadig foh eggs (phdcc and another species) were caught in the 
tow-netsm Pott Erin Bay, both in March and April, tadXfifytta, 
jQaMr, S^^ia/a, and other Invertebrates have qiawned in the 
tadu at the Bkdogical StMbam. The Liveipool Committee s at 
present cetwiieiing the poMibUity of a iiirtto extension of the 
Stetko in the fom of a hatdieiy and a large tidal pond, such as 
salt coii t e m |fo) ted in Fn£ Hetdman'a ongina] scheme of the 
nubtutiaii. 

An Italian Soamotogical Society has recently been founded by 
Pnf TaceUni, the weU known Directmrof the Central Meteoro¬ 
logical and Geodynamk Oflioe at Rome, objectaare to nadu 
known as soon aa poeaible all the aeiaii^ and volcanic pbe 
Kunena occurring enher in Italy or in othrir eountries, to puUiah 1 
abort nates about them, deacriptiona of apparatut, Rc , i 
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and generally to promote the study of geodynamica. The sub- 
aenptkn being moderate, and nalleMh] and foreign members 
being admitted on nearly the same the new aoeiel>, it w 
to be hoped, may become practically atmoptan ana. 

A USSFUL innovation, that we hope ia to be continued, has 
been started by the Geological Society of London, m the 
publication, of a catalogue of geological Htcrature added to the 
$0061/1 hlgary dunng the half year ended December 1894 
This IS equivalent to a loU of all important botdu and papen on 
geology publil)ied in that pennd bvery paper u oatakgued 
separately, under the author’s name, and there ia a lubject mdex 
Tte whole is a distinct improvement on the list hithcrtppubltshed 
annually in the November QuarU rly Journal and in spate of the 
improvements, thi%list for the half year is leu than half the bulk 
of the hut annual oqe The only important omission is that of 
maps. The work be most useful to all geologists who wish 
to keep abreast id recently published works 

Thb science of oscillations has lieen enriched by some simple 
and mstroetive elementary experiments, due to Dr H J (fosting, 
which are described m the Zeilstkrtfi fttr ien Pkyakahsekta 
Vattmebt That the velocity of a pendulum u greatest when 
the bob reaches its mean powlKin is shown by means of a pen 
dnlura with a mirror attached to it at its axis of suspensmti, the 
upper end of the pendulum rod being attached to a stout wire 
tmdge, the feet of which take (he place of the knifo edge IVhen 
a beam of hght is reflected ^m this mintir, a line of Ight is 
formed upon the screen if the p^dulum vibretes rapidly enough 
The ight Inim the lamp u made intermittent by a uniformly 
revolving disc provided with holes tiored at equal Interrels near 
the edge A senes of points are then produced on the screen, 
which are crowded togmher towards the ends, tad ruith<.r apert 
towards the middle of the line of Iglit, the distance heuig pro 
I portioned to the vdocity of the bdl> 

Anothbr neat contnVance dengped by the Dutch ph)sici»t 
M one for producing Lissa)oua’ -curves resulting from the com 
bination of two vibratioos at tight angles toeachothir The 
aun{deat form of vibeatug mirrom cuntuta of two small mirrors 
attached to w»es stretched in a vertkal and honrontal position 
respectively The periods of vibration arc adjusted by screws 
carrying nuts mounted behind the mirror at nght atgles to the 
wire. The vibration m made slower by screwing the nuts out 
wards; or, if a pendulum u to lie use^ it a attached to the 
bottom of a U shaped wire bent out a))d down at the upper 
ends, so as l«> oacillatc about the endn of tjie wire A horuontal 
oxcle » attached to the U at the centre of suaiienaiun, cany 
mg a precisely simiiar suapenaum for a second and smaller pen 
dulum, except that a horuontal mirror takes the place of the 
horuontal circle The periods are adjusted by weights mov abiL 
1 aloqg the tods, and the resulting curves may be thrown upon 
! the ceiling, or hack upon a Kreen just tn frortt of the lantern 
with a hole for letting the light through In thu case the beam 
must be twice reflected from a mirror at 45* to the honxon 

Within the bit year or two, the number of methwls for 
observing the chaiactenstici of an altenwUng cturent which have 
been described u coiuidetuble Tbe btert step in thb direction 
b doe to M J Plonchon (Cooi/ler rwteWt, Apnl ax, iJfoS)- *h<> 
uses an optical method The alternaitrig current is passed 
through a coil, suttounding a tube filled iHth carbon Ixsulphnle 
or a saturated sotutnm of mercuric aiul potassium iodides. This 
tube I* pbced between the pohruer and analytev of a half 
shadow pobiimetcr Under these drcunbtances the phne of 
pobruation of the light, after its passage through tbe tube, posses 
ro mrrasilnn thrtwgh all the pootions between two limits, one 
of adiich ooiMsponds to the maxinium Current in one direction, 
and the other to the maximum Current in the opposite directkw. 
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u, u U the cue in practice, the altemtimwe Uiijr rapid, the 
Appearance preaented is that danns the pa e wf i of the cunent 
the two halves of the fistf a^ieu equallf bright when the 
analyser is adjusted in the sero poeiticm. fiir no current pasring 
By adopting'the stmlioscopic method of ofaoervation, the author 
has, however, succeeded in making dear the different phases of 
illumination through which the field of view puses. By sutsbly 
adjusting the difference (s) between the period (T') of the strobo¬ 
scope and the jicnod (T) of the current, it is p^Ue to see the 
various phases of the phenomenon pus u slowly u is desirable, 
the period of the apparent Change bring to the period of the 
current in the ratio of T' to « Hence, by determining the time 
taken to go through a whole cycle of the apparent changes, the 
ptnod of the cunent can bp deduped. The masimum value of 
the current can also be detennuMi, If we denote by jt the 
rotation of the plane of polarisation bf the light corresponding 
to the maximum current, then, when the pruictpol plane of the 
analyser u rotated through a leii angle than jo, the two 
halves of the field will appew equally bright twice dunng each 
cycle of the apparent changes. If the angle of rotation of the 
aiudjrser u ji, this equality will only occur once m a cycle, while 
if the rotation is greater than />, at no tune wiU the two halves of 
the field of view appear equally bright Thus it is quite easy to 
determme the position of the analyser corresponding to the 
maximum current The method also admits of obtaining the 
current curve, by noting the times at which, when the angle of 
rotation of the analyser (a) is less than ji, the two halves of the 
field are equally bright The current conpsponding to the two 
tunes observed can be calculated fiom the value if a, the known 
dimensions of the coil, and Verdet’s constant for the liquid 
employed 

Pnoi' Prank Clowes’ “ Treatise on Practical Chemistry and 
-Qualhative Analysis," adapted for use m the labontones of 
colleges and schoris, has reached a sixth edition Messis. J 
and A. Churchill are the publnhen of the book. 

The Qftarterly /MinM/ortha(>eological Society, just issued 
•(No. ao3), contains, in addition to papers read at the meetings, 
the report of the proceedings of'Ihe annual meeting and the 
anniversary address of the president. Dr Henry Woodward, on 
“ Some l^ts in the Life history of the Crustacea in Early 
Pokeocolc Times.” 

The very useful pamphlet entitled “Notes on Polarised 
Ligfat,” by Mr A E Munby, which we fevourably noticed when 
It appeared about a year ago, bos bhen (ranslatod into Russuui 
by Prof Glinka, of St Petersbuig University. StudenU of 
mineralogy beginmng work with the pobuiscope, will find the 
contents of the jiamphlet of great aisiitance 

We have received a report of the proceedings of the con 
ference on inland navigation, held in Birmingham m February, 
by the Federated Institution of Mining Engineers. The report | 
contains some useful information on (he important subject of the 
^n1ar«l navigatum of Great Britain, and a number of valualde 
suggestions for improving the present Inefficient state of our 
inland waterways 

Messes Dulaii and Ca have prepared and puUished a 
useftil catalogue of separate papers from the Phtlatofhual TVoar 
MChmu of the Royal Soci^ offered for rale by them The 
papers ore indexed according to the authors' names. Two other 
new catalogues which soenDfic tnUiographen will find valuable 
are R Enedlunder and Son’s “ Bildier verzeichniss'’ (No. 417), 
containing titles of entomological works, and a list of bewks 
issued by Mr Bernard Quantch, FiccadlUy, S W 

ScUnct G»ss^ for May contains several articles o> scientific 
interest Dr OnlUnger has a note on hftlktrta rmgau, iiliis- 
inated by drawiEgs rf this small thaa^ intereitiiig denizen of 
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our poods. Messn. Wanklyn and Caofvt write on Argon. Mn 
Thomas LraghtonI ms an article on “Geology of the Mo c| 
Wb^t”, and Dr Guppy writes on “ StaHons of nants aM 
Buoyancy Seeds.’’ Mr Rudolph Beer has an inteteatBil^ 
illustrated article on “ Leguminous Plants.’’ - ' 

The West Australian Year-Book fiir 189^-94, iraued by th# 
Registrar General, contains tables showing the reaultsof meteoro' 
logical obaervaDons at the chief obeervu^ stations, together with 
some general remarks on the climate of the criony Tberihuate 
varies a good deal m the different parU; in the south and eouth- 
west it IS excellent, being temperate and cool, with regular and 
sufikient rain&ll To the eastward the climate isdiyer, but bttie 
accurate information is avoilaUe m that direction. 

The Report of the Royal Zoological Society of Ireland for the 
year 1894, shows (hat the Society » m on exc^ngly pto^iercMia 
condition Nine hon cubs were bom during the year, four of 
which died, but the five othen (all males) were disposed of ss 
exchanges. There sk still two Uora and five lionessei in the 
gardens of the Society The Council has decided to make a 
donatum to the fends of the Irtsk Natunlut, a monthly journal 
which frequently contains valuable information on the natural 
histoiy of Ireland 

We have received No. 2 of the Official Guide to the Museums 
of Economic Botany at the Royal Cjardens, Kew, compris 
mg Monocfltykidohs and Cryptogams Among the ^eri 
■pens and producU hdonging to Monocotyledons, by fer the 
larger number are naturally derived from the great order of 
palnw, though the origin is also illustrated of other very im 
portont products, Such as vanilla, ginger, grains of paradise, 
arrowroot, the pme-apple, aloes, bonRiias, the yam. New Zealand 
henqi, dragon’s-blood, and many others. ‘Ihe palms include 
nearly too distinct exhibits, and the grasses upwards of 6a 
Among Cryptogams, several officinal and other uiefel articles 
are olAoin^ from the fihHk, while the Algae and Fungi also yield 
their quota. A very enpioas index adds greatly to the value of 
this publication 

A EBPOBT, lately issued, on the progress and development of 
the Manchester Museum, Oweni College, during the past fixir 
years, shows that the museum is a great power for By 

means of short courses of popular lectures, and informal demon 
itrations and addresses, the collections have been rendered more 
interesting and mteUigible to the pubhc Clubs, societies, and 
clasMs have paid frequent viaiu of inspectloa, and have had the 
contents of vanous sections of the museum explained to them by 
Prof Boyd Dawkins, or by members of the museum staff A 
number of additions have been made in the geological deport¬ 
ment, one of the most interesting accessions being a model of a 
glacier,madetoacaleby Prof Heim The soofegical and botanical 
coUectiona have also been benefited by additions, and the •peri- 
mens in most of the sections have been reduced to law and 
order 

A RECENT redetemmatun of the atomic weight of strontinm, 
by T W Richaids, confirms the value 87 70 loand by Peloaze 
ini845 Peknueemidoyed the method founded on a comparison 
of acdiydroiis strontium chloride and rilver The preaoit anthor 
finds (i) the ratio between very carefully puii^ anbydrous 
strontium bromide and silver in three sets of anslyies carried 
out by different methods, and (3) the ratio aAg&iSrBrg in 
two other senes of experiments. Tsking oxygen ■ ifixMO, 
the values obuined for the atomic weight of strontium sro 
nupectivdy (i) 87644; 87*663; 87'668, and (3) 87*660; 
87*659. The mean value from these resulu may be taken m 
87*66. 

The additions to the Zoological Society’s Gardens during the 
pest week include s Common Squirrel {Semrtu tw^Nrfr), 
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Bntuh, pretentcd bjr Mrs. Ilerbeit Monii; four YeUow.beUted 
Lfothru <^Lutknx hUms) foom China, pmented by Mr Albert 
Ketdch t a Black bOled Sheathbill (Oifoanr miimr), captured at 
sea, a Water Kail (Xallut aqmtutu), British, peesented by Mr 
John Gunn, a Lineokted Fkrrakeet {SeUorkynthiu hmnlatui] 
iron) Mexico, prewnted by Mr Edward Hawkins t a Puff 
Adder ( Vipm artetatu) firm South Afhca, presented by Mr 
J E. Matcham, a Lear’s Macaw {Ara barif from South 
America, four White backed Pigeons (CMnwAt btieimtta) from 
the Hifflakyas, a Rock hopper Penguin {EudfpUt ckryacamt) 
from New Zealand, deposited, two Alpine Choughs 
rhatarax al^uuu), EnropM, purchased, an English Wild Cow 
•{Bat ttmnu, var ), bom in the Gardena, 


OUR ASTRONOMICAL COLUMN 
Rblative DaNsiTiKS OF TBRRBSTai/u, Planets —Atten 
tioo is drawn to an interesting relation between the diameters and 
4misities 1^ the terrestrial planets, by E S, Wheeler (Sttenee, 
April 10) The planets are plotted with their diameters in miles 
«s abscuaR, and their densities (the earth being uken as unity) 
as ordinates, and it is then seen that the points located in this 
way lie approximately in a straight line, Such a line posses 
within the Umits of the probable emun of all except Venus. If 
thk rektion should prove to represent a natural kw, the mass of 
a planet or satellite could be determmed from its diameter 
Venus u the only one of the five planets (the moon being in 
eluded) that is any more dkcrepant than n^ight be expected from 
Its probable error, to make it accordant, dtner its mass must be 
increased by one tenth, or its diameter decreased by one 
thirtieth A suffiaent increase m the mass of Venus is stated to 
he all that is necessary to explain th* movement of the pen 
hebon point of the orbit of Mercurv, but some of the inv^lan 
ties of Mercury may be accounted for by the small mass which it 
u now supposed to have, namely, one thirtieth that of the earth 
In tdottiiq^ the planetary burve, the densit|r of Mercury adopted, 
u tnat denved by Backliind from a discusuon of the movements 
of Encke's comet , 

The Orbit of Comei 1803 IV f^kiooKs) —An mvcstiga 
tkm of the path of this comet, Signor Peyni, seems to suggest 
that It IS one of a senes travelling in (he same elliptic orbit 
{Ast Nack No. 3381) This concfusion u laued on tbcsimi 
krity of the orbit with those of comets 1864 I and 1833 I, the 
periods of the comeU rendering actual identity impossible The 
elements of the orbit are as follows 

T » 1893 Sept 19 35954 Berlin M T 

Longitude of penhelion 1S3 33 19 1 
„ „ node 174 S5 H > 1893 

IncUnation 139 50 14 ) 

Eccentricity 


pas, 




3516 years. 

The Spectrum of Mars —A very practical conUibiftion 
the recent discussion as to the sp^roscopic indivtians of 
aqueous vapour in the atmostdiere of Mars is afforded by the in 
vesbgationa of Mr Jewell as to the amount of vapour necessary 
to produce effects which can be observed with instruments of 
specified power {Astnpkysttal faumtA, April ) Expressing 
the amount of vapour present in the air of bltimore by the 
depth in inches of a kyer of water, the observed monthly mean 
fat January is o 73, June 3 35, October i 56, the maximum oc 
cumng m June He conclMes (hat “unl^ the amount of 
water bi the atmosphere. ^ Mars m greater than that m thi 
earth's atmosphere m Oetobm at Baltimore, it is useless to look 
for the presence of water vapour m the spectrum of Mara, unless 
ow faistrumental means are much superior to any hitherto used 
for that parpuae ” Since instruments of Ipeater dispersion are 
unsuitable, because of the lack of snfliciefit light, there seems but 
tittle chaitM of obtaining any very decisive direct evidence of the 
presence of water vapour m Mars It will be remembered that 
br Janssen and others satisfied themselves as to the indications 
■of water vapour bands in the spectrum of Mars, whilst I’roC 
'Campbell hu more recently fiuled to detect them 

The chanees of detecting the presence of oxygen, however. If 
present, do not seem so hopdeta, as the B group is readily seen 
-with small disperaiaa 
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» ohsene the chluto^ylf bands in the spectrum of the 
nets, rinreni —j-- 


m of the bands is quite strong 


green areas of the planets, rinre ounf 
m the vegetabon spectrum V 

The AsTRONOMirAL Society op FEANCE.-ADiini* the 
eight years of its existence, this Society baa attained a member 
Aip of nearly 1000 At the annual meetira; held recently. Dr 
Janasen was dected president, and M Camille Fkmmaiion 
general aecreta^ for the current tesaion The p r ogresa of 
attronomv m 1894 formed the subject of an a^tesa by M 
Tlnerand, the Director of the Ikna Obaervatory Among otber 
mattent he reierred to the reappearance trf De Vlcrfa comet 
(Nature, voI II p. 543), which he reg^uded as further evidnaoe 
of the ket that, at certain e]xx;hB, comets are suUact to increaaef 
of hrigbtneta which they are mcapable of mdnnifoiiig, the in- 
creasM activity hebig probably due to internal diaturhancea, the 
nature of which are not yet understood It vnll be remembered, 

however, that Mr Lockyer explains these fluctuations mbnlhancy 
by collisions with meteor swarms lying m the trick of the 
comet Kefemng to minor planets, M Tiiserand believed it not 
improbable that those a|)peanng as bright os lathmagmtudestaa 
have an average diameter of about 130 kilometres s that is, about 
one hundredth of the earth’s diameter, at that rate, even a thousand 
of them would not have a total mass equal to a thousandth part 
that of the earth, assuming that theb mean density is not gnxUer 
than that of the earth (Ba// Mans Sac Ait da Fnmta, 
May) 


THE ROYAL SOCIETY CONVERSAZIONE 
'THE annual Royal Society convenanone, to which gentlemen 
only are invited, was held m the Society’s rooms oh 


Wednesdayce^ last week 
Many Inanches of — 
either by apparatus 


in the e 

-_r,_by results of research An exhibit that 

attracted much attention was the electrical fomace as niqd for 


the melting of chromium, I_____, 

with high melting points, shown by Prof Roberts-Austen, 
C B The furnace consisted of a fire cky case lined with 
magnesia, and contained a magnesia crucible The csrixn poles 
were horizontal, the arc being deflected by means of a nugnet 
on to the material to be heated hor purposes of exhibition,an 
image of the molten contents of the furnace was projected, by 
means of a Uns and mirror, on to a screen, the current em 
IS usually about 60 or 70 amperes at 100 volts. 

Some very valuable metals of the pktinum group were ex 
hiMted by Messrs Johnson, Matthey, and Co , among them 
being a pktinum nugget, weighing 158 ozs. ; palladium ingot, 
of 1000 ozs., rhodium ingot, 73 ozs. , osmium, melted and 
spo^, ruthenium melted by the electric arc, and ixire indium 

A magnet, showing the effccU of currents in iron on its 
msgnetisation, was e^ihited by Dr Hopkinson A large 
electromagnet had boned In its substance two coils of compnia- 
tivcly small dimensions, one around the centre of the mumet, 
the other half way between the centre and the surface. tlieM 
coils were connected to two galvanometen. On leversliig the 
current round the magnet it was seen that a Considerable time 
eiapstd before either galvanometer showed any sufotanbal cur¬ 
rent, and that the current in the central coll occurred much later 
than in that at a less depth in the mass of iron, 

Prof J A Fleming showed a aynchromsum altematug 
current motor and contact maker, for the dehneation of 
the form of alternating current and electromotive force curves, 
and a form of rcautance of mall inductance for use with the 

***§!n*lmrtrument for analysing primary and secondary voltt 
ampeits nmnltaneously waa exhRdted by Prof W M Hicica. 

Mr R. £ Crompton had on view electrically heated aj«- 
ratua, showirw the method of applying electnaty for heatiiq; 
tools and appliances used in trade, also for domestic purposes. 
Wres of h^iti resistance compoaed of nickel, steel, or other suit 
alloys, were emU-rided in an insulating enamel, and by it 
attached to the various articlea to be heated By this means 
Ion of heat wassibviated Connection was made with the circuit 
by means of safety connectors, in which the contacts were auto¬ 
matically protected The perfect flexibilily of ihe lorstm waa 
exeroplffied In the electric oven, which vw heatirf on all 
top, and buuom, and the temperature of which could be regulated 
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li)rt«niiiiganoraffanyp«rt,orthewlioleafdMcamiit Eiectn 
ca% h«ted hot plate*, flat irons, and ndkton wm shown con 


_e pnnciplc Mr 

the latest form of Crompton pot— 

ments (accuagr i in 1,000,000),- 

thermometers for use with potentiometar 


, also exhibited 
V for nttio measnrc 
fotm* of plalimm 


A new inatnment for testug t^ quality of iron m regard to 
magnetic hysteresu was exhibited Iqr Plot Ewing (Fig 1) Its 
special use is to test sheet iron for tnnsformers aiM dynamo 
armatures A few strips of the iron to bo tested are cut to the 
length of three inches. These are clamped in a earner, whidi 
is uni caused to revolve between the poles of a magnet The 
magnet is samended im a knife-ete, and becomes deflected in 
consequence m the work expended in overcoming the magnetic 
bnte/w of ^ sample The deflection is observed by means 
of a pouter, aqd serve* as if, jsiessiue of the hysteresu. The 
apparatus u so des^fMd as to make the indoction neatly tht 
same u all specimens, notwithstanding differences of prae 


hi^y electro-positive metals ton aqueous solutions, 
formmg an anudgam with a mercory cathode 
A s^tem of ^tric meters, vu., voltmeters, ammeters, and 
wattmirten, swtable for other direct or alternating cunents, 
fotmed Mftior exhsbiL 

Prof George Forbes exhibited a torsion model of submarme 
caUe A thread vertically suspended u oil represented the 
cable, the tomon (t M K) bdng ap(died at the top by vanes 
and a posiUve or nqiative air Wait (battery) The whole 
waa suspended at the top by a spring (sending condenser); at 
the bottom waa a mirror to reflect spot of b^t Thu was con 
tixdled by a magnet (receiving condenser) Fluid fiicbon repie 
aented reatstiince Twist represented charge The model gave 
signals compared with tbooe of a cable aooo miles long 
Specimens of the deposit or incrustation on the insulators of 
the eketric light mains at St Panctas, m which meudlk aodium 


Electrolysu of theie aalu took |4ace with hberabon of the 
metals at the negative main, the metal* beug oxidised ind 
slowly carbonated m air During diis process nodules of the 
metal seem to have become embedded in the oxidea, and 
preierved ton oxidation 

Mr Fiancu Galton showed enlarged finger pinnu, With dC' 
senpuve notabon, and a print of the hand of a child e^hty'i 
ax days old 

Pn£ I B barma had on view example* of heterotypical 
nuclear divuKai in reproductive tissuea of plants. 


cells were exhiluted I7 Dr (jtntavManii, sM wandering cella 
of the utcaine were shown by Dr Wesbtook and Idr W B. 
Hardy 

Mr W T Burgess showed ihe results of experiments in 
connection with the transmisuon of infection by flies. Flies 
having been placed in momentary contact with a cultivatum of 
Bacuhs frtdtguttiu (or other suitable chromugenic uiganism) 
were allowed to escape into a huge room. After some time they 
were recaptured and caused to walk, for a few seconds, over 
slices of sterile potatoes, which were then incubated for a feuf 
days. The experiments showed that the flics' tracks on the 
jxHatoes were marked by vigorous growths of the chromogenic 
orgasm, even when Ihe flies spent several hours in constant 
activity before they were recaptured The use of pathogenic 
organismsm these expemnents would be attended with obvious 
dangera, but the results obtained with harmless microbes indicated 
the constant nsks to which fliea expoae us. 

Pn^ (jotch and Dr H O Forbes showed a liviiw speci* 
men of the MaUfttrunatltcintut from the Kiver 
Mr Stanley Kent, a new bacterial species, and Mr D Snirp, 
F R.S , examples of variation in tM sue of beetles. In some 

-. —--,nj,v)duals of 

of the a 



- jckeragt —ihu difference was, in length alone, nearly 

I five and one It u liclieved that th^ extreme cases occur 
hteflv in forms m which the males are ornamented with 
' use^ ” appendages, e jr the fism 


d of the insulaton and wood 
_, ...._me mains, were exhibited by 
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The exhibit of the Manne Biological AssociatHin cuiisiited of 
(t) marine oigamsms preserved m formic aldehyde, which, m 
dilute solutions, u specially useful for the preservation of tians. 
uoicnt organisms as museum specimens , (a) a new method of 
fixing methylen Uue prepointions. The methylen blue prepom- 
tkma are fixed with ammonium molybdate Ihu method, due 
to Dr Berthe, of Berlin, has the advantage of retainmg the 
original blue colour of the prepanUions, and also of allowing the 
objM to be mininted in balsam, or imbedded in paraffin in the 
usual wiw 1 (3) the action of l^t on the under ndes of flat 
fishes. The flat fishes exhibited were reared in a tank with a 
flat slate bottom and glaia front. Those portioiu of the under 
side of a fish which Were not in contact with the slate, and to 
which light was BccesriUe—this pomt bemg demonstrated by the 
exposure of a photographic plate upon which the fish lay—luive 
become pqpnented, whilst the remaining portions are without 
pigment, (4) living representabves of the Plymoath fiiuna. 

Am^isot indicator waa exhibited by Mr J AViroshunt. 
and Sir, Benjamm W Richardsoii showed an electrical cabmet, 
for use in the wards of a hoopital 

There were only two astronomical exhibita. Mr J Norman 
Lockyer, CB , ^wed on enlaigeineDt of a photograph of tfre 
nectnimofaOrioius, token with a 6-inch telescope and on olgec 
live prism of 45' 

iit Sidney Waten r»hihited charts showing the distributlim 
of the nebulae and stor'^lustcrs, and their relation to the Milky 
Way These charts, upon which are recorded the poaitian il 
the 7840 objects of the New General QUalogiie of 18S8, were 
dcBgned to show the distribotioii of the nehulm and star-clusters, 
more especially m relation to the Milky Way The lesoluhfo 
and incaolnUe nebuhe are shown to be moat densely acariered 
in the polea of the grioctic circle, and avoid the track of the 
Mdky Way, while the stardnstera fiidlow iu coune with (peat 
fiddlty The evidenoe denved from thu distributioa sqema )o 
point to seme general oonnectioii between the nebular i^stmn and 
the system cf the stars. 

Tfnjf Ranuey had a spactrofcope am 


e spectra of argon extiactad 


to give ocular d__ , 

from air, and of a mfaitm of argon and b_ 

clevette. It u hardly n s c sssa iy to soy that the •pcetraaet^ was 
in great demand an the evening 
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Stndenu’ ample appomtus for determiniqK the mechenkal 
eqwraicni of heat ww exhiUted bp Prel. Ayrton. Hm 
apparatm etwblea the beat eqnivalent of a vratt'iecond to he 
experimentally atcertained with an error of leu than i percent, 
without any allowance having to be made ibr beat loat fay con¬ 
duction, convection, or radiation It will give the reault when 
aooo c c of water are warmed for two mlnutea with a current 
of about 30 ampere*, at a premure of about lo volt*. The con 
ductoT connited of lo foet of manganbr ndled into a thin (trip 
to give off heat rapidly, and fonned into a double grid *0 a* to 
he uaeil as an efficient water itirrer The croa* section of the 
flexible leads was luch that practically no flow of heat occnned 
between them and the grid when a current of about 30 ampere* 
is used 

Photographs of section* of gold nuggets etdied to show 
——■— —B exhibited by Prof A. Livemdge 


. . _g the Widmanstatt figure* 

shown by most metallic meteorites, except that, in the numet*, 
the cryabd* ate more or lem square in eeetion, and show nuxs 
whieh evidently belong to the octahedian and c^ 

Phenomena associated with the fataaatian of cloud were ex 
nerimentally illustrated by Mr W N Shaw Cknidi formed 
Iw mixture of two currentt of air of difforent temperature* were 
shown in a large glam globe The currents were due to con 
vectfon The motion of the clouds gave an indication of 
the motion of the air Under suitable condition* the motion 
assumed a gyratoiy or “ cwlonic ” character A second globe 
was artmn^ to show the tormation of a cloud by the dynamicai 
cooHng of air, consequent upon a sudden exponsian equivalent 
to an elevation of about 10,000 feet The water giobulet could 
lie seen to fidl slowly A light was arranged at the back of the 
globe to show (under fisvauiaUe circumStsiiees) coloured coronte 
surrounding a central bright spot Two other globes 
'* * ; modiAcauon 


injunction to demonstrate the i 


1 which cloud 


introduces Into the dynamical cooling of . _ 

of the pair condenmtion diminished the foil S temperature in- 
cidenta] to sudden expansion, and the diSerence was indicated 
liy the final pressure-difference between the globes. 

There were two barometiK exhilatt, one a mechaiflcal device 
for performing temperature cartecdone in barometeis. by Dr 
John ShwkU, and a new form of barometer, exhilatad by Dr J 
N6rman Collie 

The preparation of acetylene from adcK carbide wai shown 
tiy Prof V B Lewes. The combustion of aceftleoe for illu 
minating purposes attracted great attention udde carbide, 
fonned w the action of carbon on fame at the temperature of the 
electric fomace, was decomposed by water with evolution of 
acetylene The remarkable bnUumey of the flame produced 
may be judged by the fact that the acetylene when consumed 
in suitable twmen develope an illuminating value of 340 candles 
per 5 cubic feet of gu. 

Gmeraliaed frequency curves were exhibited by the Applied 
Mathematics Depactment of Uraversuy CoHege, London, and 
also compound ft^uency curves, a harmomc analyser, and ~ *- 
projector 

Mr T Clarkson showed his ciralographs for drawing and 
measuniq; circular curve* of any large mniua wiAout naqirug 
the centre, with exaaplw ef curve*. •The ceHtractsort of tiheic 
Inttrament* is bated njpoa a recent dveowery that it ie pomibh 


meamniq; circular curvee of any large 1 
the centre, with exaaplw ef curve*. •Tl 
iMtramenu is bated njpoa a recent dweovery that it la p 

cut a flat plate of rtcei (of umfbrm tWoknem aeri teqij^) ii- 

certain which imparts to it the property of bendtng always 
into dreuiar curve*. 

Mr R.Inw*id* had on view example* of eunoiuinortiiejdnU 
iA carpentiy, all made vnthout comprestioa or veneering, and 
Mr Hermann KUhne exhibited Junker*’ patent cakriipeter 

The radial cursor, a new addition to the tilde nde, was *1 
IV Mr F W Landiester This cunaw added to the slide rule 
mtke* the rule applicable at once to the calcniatian of whole or 
fractional power*, and renders it ipedally useful for the solution 
of pnMems in thwmodynunic*. 

The Cambridge Smentific Instrument Company ihowed a new 
form of rockiis aucrolome and * new foim of tpectrometer, 

and an improiM form of Donkin’s harmonompk. This- 

modificatenof Donkin’s haimaaoeraplwand a n 

« compou n oea ef tw 


ittinea, some of the occupatiou of the people, •everat kinds of 
dsnees, and the distribution of dsnea-misks. Evidence w«* given 
m sttp^ of the view that British New Guinea is inhaldted by true 
dark Papuans, and by two distinct fighter Melaneflan peoples, 
one of whom may have come from the New Hebndes, and the 
other from the Solomon Islamla. 

Lord Armstrong showed some of the results of hi* recent 
experiment* on the electric duchi^ in au The figure* 
exhibited by means of ihc lantern, showed vaiioo* p)m*es, 
hitherto unobserved, of the brush diaebsige accompanyme the 
electTK spark. They showed also the remarkable moim^ 
eflect of indnetioa on the results oUained The luninotisefleets 
were delineated by InstanUneous (ihotagraphy, andjbe medianleal 
efiecu by the electric action on dnit phites. spark itself 
had to be taken in a dark box on a shunt line, as iu steoim Ikht 
and violent aetiem would otherwise have been mcompadble with 
the photographic and mechanical methodi used in the experi¬ 
ments , but nearly the rame tensions were obtained outside the 
box a* within. 


T//E RARER METALS AND THEIR ALLOYS^ 
U 

OW turn to more complex curves taken on one plate by mak 
mg the sensitised riiotographicplateleue thecnlical part of 
the curve, the range of the swing of the mirror from hot to cold 
being some sixty feet The upper curve (Fig 4' 
point of hismath, and you see that surfonon, a, 
the temperature at which bismuth freezes bemg at 
point reprosenta the freezing point of tm, which we know is 
331* C , and in it surftision, S, is also clearly marked The lowest 
curve of all contains a subordinate point in the cooling curve 
of standard gold, and this subordinate pomt, r, which ydu will 
observe is lower than the freezing point of tm, u caused by the 
feltii^ out of solution of a small portion of bismuth, Which 



.strip of papsr, a curve o 
nmtioa*. 

During the evening demonatratioi 
lantcni tgok plaee w the asaadiig 100 
Prof A CTHaddoo dwn^ kuK 
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a amovfog 
I harmaae 

Mof the Ututiic 


frecring point not oidyoftasmuthitself 1- — 

with slow freezing prtSt in it like this is found tohe very hr 
snd we are m s fiJr way ^ answer the question why A pet 
of zitconinm doubleathe strength of gold, while A P" cent 
thaUium, snother rare metal, hMve* the stramph. In ^ case of 
the zfrcoahim thesnheecE^ polnj is very hkA up, while in the 
case of the thklilum it i* very tew down. So far as my exp^ 
ment* have as rot been carried, (Ms seem* to be s fata 

nndeiile* thrsni^ quesdon of the strengA of metal* Md^yfc 

If the subordinate point H low, Ae metA will be weak j if it 1* 
hhA m relstten to the main settura point, then Ae metA will be 
strong, and the conclusion of the v^e matter is this.—The raw 
mew whidi demand for Acir isolation from their o^es AAor 
the nae of Anmminm or Ae electric sic, never, *0 w e* I can 

sscertAn, pfodiK* tewfreeiiiig poW when they sre adde^n snudl 

quaarities to thoae metah wWdi ate used for conrtructiro 
putpoMs, The difficiiltlyluaible rater metal* are never the cause 
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of woaknott, but always confer some pcoiwrty which b pKdoai In 
fai4ttitriat me. How these rarer metab hct, why the small 
onanthlea of the added rare metals permeate the inolecules> or. 
it may be the atoms, and strengthen the metallic mass, we do not 
know ( we are only gradually acenmukting evidence which la 
aflbrded by thu very delicate physiokigieal method mvestip 


I the actual temperatures represented by points 
It wilt lie remembered that the indications oflord 


u loo Im, iaH it saay prove_ 

the melting poiat given by Heycoek 
of their aarnuable —- 


indimte, however, that this 


series of invesiigatkms to winch reierence 


made in my Friday evening lecture of 1891 


It may 
industrial 1 


_ _ _which the 

use of such of the rarer metals, as have lieen available 
nude evident. Modem developments in 
" to many of us at once. This 

.u-which has been 


anaesw phue andprojectiles will occur to many ^ us 1 
(^V 5) sitords a rapid view the progress wl 

mode, oiw m collecting the matenah for it mm var 


1 have been aided by Mr Jenkins. The effect of projectiles of 
apfmnimately the same weight, wRen fired with the same velocity 
against tnt inch platei, enables confparative results to be studied, 
and illustmtea the Iset that the rivalry between artillerists who 
design guns, and tnetalluigists who attempt to produce both 
impenetrable armour plates and Irresistible projeetites, forms one 


layer of _ . 

I^es. Amour plates of this kind differ in detail, but the 
pnnei^e of their construction u now generally ocMpted os 


Such plates shown by plate b, restated the attack of large 
Fanner shells admirably, as when such shells struck the pfaSe 
thev were damaged at their points, and the remainder ot the 
shell was unable to perforate the armour against which it waa 
directed. An increase m the lice of the projectiles led, however, 
to a decrease in the resiitmg power of the {dates, portions dt the 
hard foce of which would at times be detacned in fbkesfiom the 
junction of the steel and the mm. An increase m the touj^nesa 
of the projectiles by a subatitution of forged chrome steel for 
chilled tircm (see lower part of plate B), secured a nctorv for the 
shot, which was then enabled to import its enertiw to the plate 
filter than the surfice cf the plate itself could transmit the 
energy to the back The result rvas that the plate was overcome, 
as it were, piecemeal, the steel surfice was not sufficient to resist 
the blow Itself, and was duuteied, leaving the projectile on e$*y 
victory over the soft hack The lower part of pLste, B (in Fig J), 
repremts a similar plate to that ui^ m the Neilk triius d 
It m»t not M forgotten in this connection, that the 
armoiir 6f a ship u but Uttle likely to be struck twice by heavy 
projectiles in the same place, although it might he by smaller 


Plates made entirely of steel, on the other hand, were found, 
prior te 18S8, to have a consdenl^ tendency to break up. 
completely when struck by the shot It was not possible, on that 
account, to moke their ficts aa hard as those of compound plates , 
but while they did not resist the Falliser shot nearly so well on 


AVtack or t-mCH Atuoun-nATU sv ^.rf lUCM Snaus, hsichino 57 a lis. 



Flo. 3.—Th* uppst icrisa of pniJecUlai arc Palluar ctulledHron >h«1Is, and lh» lower ute chniine.iaMl. tn each case die reloclty of the pniectSe ts- 
apfaroximalely 1640 Ibotwecands, and the enerty 1070 foot tons. 


of the most interesting pages m our national history When 
metallic armour was 6nt a[^ied to the sides of war vessels, it 
was of wrought iron, and proved to be of very great service by 
aboolntely preventing the passage of ordinary cast iron shot into 
foe interior of the vetsm, as was demonstrated during the 
Amencan Civil War in lM& It was iband to be necessary, m 
order to pierce the plates, to emptov herder and larger prr^ectiiea 
than foote then m use, and the chJled cost iron shot with which 
Cokmel Falliser’s name is identified proved to be formidable and 
effective The point of such a proj^Ue was suflBclently hard to 
retom its form under impact with the plate, and it was only 
iSBCrsssiy to impart a moclenite velocity to a shot to enable rt to 
pern thr^h the wrought iron armour (a. Fig 
It soon Wome evident that in order to resist the attack of 
such projectiles with a pbUe of any reasonable thickness, it 
uranld be necessary to make the plate harder, so that the point 
of the proiectile should be doiiiiged at the moment of firrt 
contact, and the reaction to the blow distributed over a consider 
ifoic area offilhe plate. This object could be attuned by erther 
ludns a steel jdate in a more or less hardened condition, or by 
cmpfoyiim a {ilote with a very hard fice of steel, and a less hard 
but tougher (Male. The authorities ii\ this country during the 
joendr, 1880-901 had a very high opiiuon of plates that resisted 
Bock without development of throrq^b-ciocks, tnd this led 
^foaptaductioa of the compound plate. The backs of these 
(Mtea (j|, Fig S) ^ wrought iton, the ftonts ore of a more 
or leas naid vaSety of steel, efther Oast on, or welded on by a 
ti" Tinas. Chsai.S«b,’‘yol,iUfll,ihbP>.><o. I 
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the rival compound plate, they offered more effective resistanee- 
to steel shot (see lower port of plate c. Fig 5) 

It appears that Uerthier reco^sed, m i8ao, the great value of 
chromium when aJIoved with iron 1 but its use for projectiles^ 
although now general, is of comparatively recent date, and them 
projectiles now commonly contain from i a to i 5 per cent, of 
chromium, and will hold together even when tb^ strike steel 
plates at a vcloaty of aooo feet per second,* (see lower part of 
plate d) , and unless the armour plate is consKierable thick¬ 
ness, such projectiles will even curry (mistily charges of explo- 
sivesthroughh [The bchavionr of a chromium sted shell, modfr 
by Mr Htdfield, was dwelt upon, and the shell was exhiMted.] 
It now remained to lie seen what could be done in the way of 
toughening and hardening the plUes so at to reiiat the chrome 
steel shot About the jrear 1888, very great improvements were 
made in the production of iteel pktea. Devices fur hardening 
and tempering plates wOre ultimately obtained, ao that the latter 
were horo enoi^ throughoot their suhrtance to give them the- 
neceseoiy resisbim power without such ser^ crocking oa hod 
occurred in previous ones. But in 1889, Mr RilnrexMbited.at 
the meeting of the Iron snd Steel Iniutute, a thm plate that 
owed Its remarkable toughness to the presence of nickel in the 
steel The inunedute result of this was that plates could be 
mode to contain more cwbon, and hence lie harder, without at 
the some time having increased brittleness i such pistes, indeed^ 
could be water hardened and yet not crack 

1 AracmMm lutitutkmor OvnEaatflMn, iSBa, voL scvlU. p. t.rt wy. 

* JturmU U S. Artilltry, ilg), Vol. p. 447 
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The plate k (Fig 5) repraenU the behaviour of nickri-aleel 
annour It will be acen that it ia penetrated to a much loe extent 
than b the former caae t at the tame time there u entire abaence 


Now aa to the haidenmgproceaaea. Evraidhad developed the 
nae of die lead hath b whib Captam Treiaider' had 

perfected the nae of the water jet in England for the puipoae of 
rapidly cooling the heated plati^ The pibaple adopted in the 
dnrign of the compound jdatea haa been igam ntiliaed by Harvw, 
who pbcea the aoft ateel or nickel ateel plate in a femace of auft 
aUe conatruction, and coven it with carbonaceoua material such 
W charcoal, and atruMly hcata it for a pniod, which may be as 
long as 110 hours. Tlua b the old ShoBeld process of cementa 
tion, and the reantt b to increase the carbon mn o 35 per cent 
b the body of die pbte to 0-6 per cent, or even more at the front 
■nfece, the increase b the amount of carbon only extendii^ 
to a depth of two or three inches in the thickest armour 
The carburised fece u then " cbll hardened,” the result being 
that the beat dirome-steel shot are diattered at the moment of 
impact, unless they are of very large sbe as compared with the 
th i rknn a of the plate The interesung result was observed 
lately* c£ shot doing leas harm to the {^e, and penetrabng less, 
when its velocity was increased beyond a certain value, a result due 
to a supenonty m the power of the tut of the pbte to traiismit 
energy over that poaaeawd by the projectile, which wax itself 
damaged, when a certain rate was exceeded At a comparatively 
low ^ooty the point of the shot would resist fracture, but the 
energy of the projectib b not then snflident to perfoitde the 
{date, which would need Ae attack of a much larger gun firing a 
prqjectib at a tower velocity 



I 


I 


Fic. 6.—Scctujn of Bsrhatia of the WtvtUlc 


The tendency to-day is to dispense with nickel, and to use 
otdbarysteel, “Harv«'ed,”*(his gives excellent six inch plates 
^t there b some diflerence of opinion as to whether it is ad 
vantageous to omit nickel in the case of very thick plates, 
and die problem Is now beum worked out by the method of 
trbL ftobably, too, the flarveyed pUtes will be much 
improved by jndicions forging after the gt>cess, as is indicated 
by some recent work done m America. The nae of chromium 
b the pbtea may lead to interesting results. 

Tom for a mament to the “ M«j*stu ” class of ship, the con 
stmetwo of which we owe to the gemus of Sir WillUm White 
to whom I am indebted tat a section represenung the exact 
sbe of the peotaetion afloeded to the barbette of the Afajtjft, 
[Thb aaction waa exhibit and is shown os reduced to the 
dh|mun hlg 6 ] Her annour is of the llorveyed steel, which 
Wutherto pto^ smgnlarly resisting to chromium pcoiectilet 

In thb section, a leprasents a >4 inch Harv^yed steel armour 
pUto { B, a 4 inch teak backing; c, a li inch steel pbte; n, 
(4^ stedfinmes; and k, 4 inch steel lininga. 


It will, I tmst, have been evident that two of the rarer metals, 
efarombm and mckel, are pbying a very important port b our 

1 Wrsvtr, “ Nows on Amow " /mntmi U R, ArdlUry VoL lU. ilm 
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noUonal defences, and if 1 ever lectuBf to you again, it may be 
ponbb for me i<i record similar tnumi^ for molybdenum, 
titanium, vanadium, and others of these Still rarer metab. 

Here b another alloy, for which I am indebted to Mr Had 
field It u non alloycil with at per cent erf mckel, and 
Hi^inaon has shown that its density is permanently redoced by 
two pr cent by an exposure to a temperature of - 30°, that is the 
metal expands at this tLni|ierature 

Supposing, therefore, that a iibp-af-war was built in our 
climate of ordinary steel, and cbd with some three thminod tons 
of snch nickel steel arnimir wl are confionted with the extra 
ordmary foot that if such a ship \ isited the Arctic regions, it wxnikt 
actually become some two feel longer, and the shearing which 
would result ftom the txixuision of the armour liy exposure to 
cold would destroy the shi|). Before I leave the qnestkm of th« 
nickel mm allays, let me direct your attention to thb triple alloy 
of mm, nirkel and cobalt in simple aloinit proportions,. Dr 
Ohver Lodge beheves that this alloy w ill be found to possess very 
remarkable ptopenies, in bet, as he told me, if nature had 
properly understood Mendeldcf this alloy would really have been 
an element Aa regards electneal properties of alloys, it is im 
poonble to say what services the rarer metals md) not tender, and I 
would remma you that “ platinoid,” mainly a nickel-coiiper alloy, 
owea to the pteience of a little tungaten its iieculiar iimiwrty of 
having a higp electneal resistance which does not change uilh 
temperatiire 

One other instance of the kind of uifluence the mrer metals 
may be expecletl to exert is all that time will permit me to cite 
you It rebtes to their influence on aluminium itself Vnu 
Mve heard much of the adoption of alununmni in suih branches 
of naval construction os demand lighlness and ;»rtabilil) Dunne 
last autumn Messrs. V'armw completed a torpedo txat which 
waa built of aluminium alloyed with 6 pr cent of i oppr Her 
hull Is 50 pr cent lighter, and she is 34 knots bsttr than a 
similar boat of steel would have lieen ami, notwithstanding her 
increased speed, is singularly free from viliratiun 



Her iibtes are ,kH> ‘nch thick, and Jlh inch where 
greater strength is needed It remains to lx. seen whether 
copper IS the best metal to alloy-with aluminium Several 
of tAe rarer ntetals have already l»een tnea* nnci among 
them Utanium Two per cent, of this rare metal •“ 

confer remarkable i»roprtics on aluminium, and it should do 
so according to the views I have exiiressevl, fur the cmdmg 
curve of the tttaaium-aluminium alloj would certainl) show a 
high subordinate freezing pint 


Hitherto I have appealed to industrial work rather llian to 
alwtracl idence, for illustiations of the services which ihe rarer 
mebb may render One reason for this is lliat at present we 
have hut little knowledge of some of the rarer metaU aprt from 
their association with carbon The metals jlelded b) treatment 
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uf t>xMe» in the eicctnc arc are always catbidei There arCf in 
fiut, «>me of the rarer metaU ylych we, u yet, can har^y be 
aaki to know exc^ aa carUdes. As the feSlowlt^ expenment u 
the iaiit of the aenea, I would expreaa qiy thanks to my aaaiitant, 
Mr Stansfieldi for the great care he has bestowed in order 
to ensure their aucceaa. Here is the caihide of calaum 
which la produced by heating hme and ewbon in the electric arc 
It puaacaiiea great chemical activity, for if it is placed in water 
the calcium seises the oxygen of the Water, while the carbon also 
combines with the l^ro^, and ocetalene is the result, which 
liums bnllianti} [F^peiiment Aown 1 If the carbide of calcium 
lie pUced in chlorine water, evil smeihrig chloride of carbon is 
formed 

Jn studying the relationa of the rarer metals to iron, it is 
impuaaible to dissociate them fn^ the influence exerted by the 
simultaneous presence of carbon ; but carbon is a protean element 
—it mav be dissolved in iron, or it may exist in iron many of the 
varied forms in which we know it when it is flee Matthiessen, 
ihe great authority on aHoys, actually wntea of the “ carbon Iron 
allo^” 1 do not hesitate ther^te, on Ihe ground thiU Ihe 
subfiect might appegi to be without the limits of the title of this 
lecture, to pednt to one other result which has liecn achieved by 
M Moissan Here is a fragment of {dg iron highly carburised 
melt It In the electric arc In the preset of carbon, and cool the 
molten metal suddenly, preferably Iw plunging it into molten 
lead As cast iron exMnds on solldifiaition, the little mass vnll 
become solid at its surttce and wlU,contract, but when, in turn, 
the still fluid mass m the interior coots, it expands against the 
soIkI crust, and consequently solidifies under great jiresaare 
Dissolve such s moss of carburised iron m nitric acid to which 
chlorate of potash is added , treat the re«ilue with caustic 
potash, submit it to the (irolonged attack of hydrofluoric acid, 
rhen to Ixnling sul|diunc acid, and Anally fuse it with potash, to 


I These rekue to the singular attitude towards metallurgical 
I research maintained by those who ate in a pasdion to promote 
the advancement of science In this country Statements respect 
I ing the change of shining graphite into brilliant dkmoad are 
recei v ed with appreciative inticiest { but, on the other hand, the 
vast importance of eflccUng nmilar molecular changes m metab 
is ignofed 

we may acknowledge that " no nation of modem tunes has 
: done so much practierd work m the world as oursdves, none bos 
applied itself so conspicuously or wdth such conspicuous success 
j to the indefatigable pursuit of all thoM Iwanchea of human 
knowledge whim give to man his mastery over matter But it 
^ IS typical of our peculwr British methocf of advance to dumun 
all metallurgical questions ss “industrial,” and leave their con 
I sideration to private enterprise. 

We are, fortunately, to spend, I believe, eighteen milliona this 
I year on Our Navy, and yet the nation only eadowi experimental 
I rescandi in all brmhes of sdenee with four thousand pounds. 

We rightly and gladly spend a million on the Magn^ci^, and 
I then sfond by while manufimturers compete for the privikp of 
I providing her with the armour plate which is to save her from 
disablement or destruction We as a nation are fully holding 
our own in metallurgical progreaa, but we might be doing so 
I much more Why are so few workers studying the rarer metals 
I and their alloys ? Why is the cniable so often abandoned for 
I the test tube? Is not the Investigatuin of the properties of 
alloys precious for its own nke, or is our faith in the fruitfulness 
of the results of metallurgical inveatimtion so weak that, in 
its case, the substance of tnings hoped for remains unsoui^t for 
and unseen in the deiiths of obscunty in which metals are stdl 
left? 

We must go back to the traditions of Famday, who was the 
first to investigate the influence of the rarer metals upon iron. 






>11 8.—Hnjis 


le micruwt)]w of diamonds and other (bmu tf cartxm ohuuned from carbunsed m 


remote any traces of carbide of silicon, and you hate carbon left, 
IhiI— in the form of dtamomk 

If you will ned expect to ace toO much, I will show you some 
diamondf I have (xepared by strictly following the directions of 
M Moissan As be points out, these dianiunds, being produced 
under stress, are not entirely without action on polansed light, 
and they have, sometimes, the singular property of flying to 

r ;et like Rupert's drim when they are mounted as preparaUons 
the micraaoDpe [Tne imagn of many small specimens were 
projected on the screen from the microscope, and (hig 8, *) 
dvewa a sketch of one of these I'he largest diamond yet pro* 
duceil by M Moissan, is o 5 millimetre in diameter ] 


A (big 8) refuesents the rounded, pitted surfiux of a diamond, 
and B a crystid of diamond ftnsn the senes prepared by M 
Moissan, drawings of which lUustiate his paper * The rest of 
the specimens, c to f, were obtained by myself by the aid of his 
method as above deaenbed c represents a dendritic mxiwth 
apparently compooed of hexagonal plates of mphitc, whUe D is 
a specimen of much interest, as it appears to be a hollow sphere 
of grajdiitic carbon, partudly crushed in Such exanaples are 
very numerous, and their surttces are covered with minute tsiund 
gtamtk pits and pranunences cd great Imllumcy Specimen K 
(wideb, os already stated, was one of a senes shown to the 
andicncc) is a brol^ crystal, probably a 
eimen of dwmond I hi 


licst crysti 


I have as yet succeeded in 


pnpanng. Minute dhunoruls, similar to a, may be readily pro* 
dneed, and bnlliant fragments, with the lamella structure shown 
in r, arc also often met with 


Tile ckiae asaociation of the rarer metals and carbon and their 
mbmote lelatkms with carbon, when they are hidden with it in 
iron, enabled me to refirr to the peodbittion of the dumond, and 
afibrd a basts for the few obeervationfl would offer in concluMon. 


and to prepare the nickel iron series of which so much has since 
been heard lie did not despiie research winch might possibly 
tend to useful results, but joyously records hii satudaction at 
the fact that a generous gift from Wollaston of certain of the 
“ scarce and more valuabfe metals” enabled him to transfer his 
experiments from the laboratory In Albemarle Street to the works 
of a manufacturer at Sheffield 

Faraday tud only began the research I am pleadiim fur to-night, 
but he gave us the germ of the dynamo, by the aid of winch, as 
we have seen, the rarer metals maybe isolated If it is a source 
of nabooal pnde that research riuwld be nidowed apart from the 
national expenditure, let us, while remembering our responsi 
billties, rest in the hope that metalluigy will be well represented 
in the Laboratory which private mumflcence is to place ade by 
side with our hntonc Royal Institution 


ELECTRICITY AND OPTICS 
KOIR of angular mteiest, and one of wUch it would 
wdl if the contents could be made more readily 

-: to students in this country, has lately been published 

W Prof RlghL* Among the tmroeroiu papers puUidied during 
the last twenty yean by Prof Righl there are several (on eleOtnc 
d hAa rges, on electric shadows and photo-dectiie phenomena) 
winch Tndleatc his interest in the leletiam betwem light and 
Since Herts succeeded in ohtdniiig rays of elec^ 


of etectric tsdiation, <^r edptrl me nteti have ccrieavo u red to 
extend end complete Ore amMgy between electro mag netic and 
InniinoQs vibrations. Thns Lodge and Howard showed that 
electric radiatim couM he concentrated by means of httge lenses t 

1 d-imd. . ml km 


1 rtndmM, vol urifl., ;Im> P. 3*4 
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traneTi wiui inctlnH vAiton ; TrauWn Iw drawn attenbon to 
pbenomena umilir to thow of tUn ^ate*. and otbera have 
experimented with wire gratina like thoee by meane of which 
Hertz demomtrateil the polarWioD of eleetnc raihation i but 
the great wave-length (about half a metre) of the oecillationi 
need hae been a atnmUing-block in the way of more delicate 
expenmenta. Prof Righi haa succeeded in producing cacilla 
thm having a wave-len^ as small as 3*6 cm • sod has devised 
a novel ftwin of resonator made by taluim a stop of stlvered 
gtam, dissolving away the vamUi from the back, and drawing a 
diamond line across. He hu thus been able to demonstrate the 
anally with other phenomena of opticsi among which may be 
mentioiied —Fresnel’s Interference-expenmeots with inclined 
mirrors and bipnm, interference by reflection from thm plates 
and by transmission through them , difiiaction by various means 
(sHts, edges, Fresnel’s diaphram) elhplie and arcnlar polan 
Mtion , and total reflection The description cf the experiments 
u accompanied with full theoretical duicuasions, and if Prof 
Righi docs not aim at the general treatment which is suitable to 
a treatise like Poincare’s, he, at any mte, succeeds admirably in 
showing bow the Ixwder land between electricity and qitics is 
being actually explored 

In another memoir,* Prof Righi develops Herts’s cquationK so 
as to find the electromagnetic diaturhance produced by the com 
UnatMn of two small rectilinear electric oscillations at r^t 
angles, aa^ along the axes of s and jr, having equal amplitudes 
but dlfienng in phase by a quarter wave length Kach of these 
might be reptacM by the mechanical movement of equal and 
opposite electric char(^, oscillating with pendular motion about 
the origin alcmg one of the axes. Two inch mechanical motions 
at right angles, differing in phase by a quarter wave length, 
would compound mto a motion of uniform rotation in a circle 
abont the orqpn m the plane of tj> The diaturhance due to 
such a circular motion of ^uai and oppoule charges would, with 
certain limitatinna, be the same as the disturbance produced by 
the comMnation of the two rectilinear naeilUtions first considered 
Prof Right shows that it takes the form of a rohencal wave 
having Its centre at the ongm of coordinates. The vibrations 
are in general (to use the language of optics) elHptleally polarised, 
■n the neighbourhood of theaxisiif xthey are circularly polarised, 
m the equatorial pUne sv they are plane^lansed 

In a thud memoir, by Prof H A Lurentz,* an attempt is 
made to establudi a throry of electrical and optiwl p h enomena in 
connection with moving bodies. This naturally involves a du 
cusaion of the relation between the ether and ponderable bodies 
m motion, and of the theones proposed by Fresnel and Stokes 
respectively After weighing the evidence on both skies, the 
Leyden profenor is of opinion that Fresnel’s conception offers 
fewer dlfficuhles than its nval The question is of importance 
in electricity as well as m optics , it is necessarily raised by a 
rigid examination of any electrical phenomenon, such as the 
mc«ioa of a charged body or of a conductor carrying a current 
Prof Lorentz bases his explanation of electrical idienomena on 
the hypothesis that all bodies contain small dectncally charged 
partid^ and that all electrical processes depend upon the post 
turn and motion of these "lonii.” This conception of lomc 
dwiges IS universally accepted for electrolytes, and also forms 
the moat probable explanaten of the convective discharge of 
electriatym gases. It Is here exlemled to ponderable dielectrics, 
the “ poUrmtion ” of which is asenbed to the existence of such 
pawbr'es in positions of eqniUbnum from which they can only be 
displaced by external electrical forces. The periodically chiuig 
iim pdariMtums which, accorduig to Maxwell’s theory, consu 
tttte light vibrations, become vibrations of the ions. 


SC/EJVC£ W THE MAGAZINES 
A MOST intereadiig account of Madame KovajevskVi evwtful 
" life » contributed to the Mr E W 

Chrter. The ia based upon that gifted matbematioan’a 

iiS^lkSid recollections, ^M-Jamll Edgren Leffler’s Wo- 
snnhv of her fiiend. As there are some who are not 

OSr^thT^ of the subject of Mr CWs article, a 

^^ rtdWotWffuaUepiim^^ (Bokuns. 
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I short summary of the chief pomts may be of interest Sophie 
Kovalevsky was Isim at Moscow aboht 1850, where the first five 
yean of her life were spent Her fiuher then lemeved to HdiUnu, 
m the government or Vitebsk. It was there that her bent for 
I mathematics first showed itself A room bad been papered with 
old disused pnnUng paper, amongst which were ifcvml sheets 
I of Ostrogradski’s lectures on the differential and integral 
calculus. “This room jxissessed a strong SucinatHmibr the little 
seven ^nearold maiden Here she was to be finmd daily, her 
attention nveted on these walls, stnvmg to andentand some 
thing of the strange figures and stni^ formulas. ‘ I re¬ 
member,’ says Midame Kovalevsky, ‘ that every day I used to 
spend hours before thetu. mysterious walls, strugglum to under 
stand some of the sentences, and to find the order of foe sheets. 
By dint of long contemplation some of the formulas became 
firmly fixed in my memory, and even the text, thoi^h I couM 
comprehend nothing of it at the time, left ita impression on my 
brain ’ When sev^ years later, her fiither was prevailed rm 
to let her have some instruction m mathematics, the results were 
a surprise and a revelation to all concerned; not least to the little 
pupil herself The mystenes of the walls now grew clear, and 
her progresa was made Iby leaps and bounds The differential 
calculus presented no difli^ttes to her, and her tutor found that 
she knew the formulas Ijy heart, and arrived at solutions and 
explanatioiui quite independent of hu aid ” 

In October, 1868, Sophie Kronkovsky contracted the romantic 
marriage with Vladimir Kovalevsky, and the two went to Heidel 
berg as studenU at Iht University After two terms sjicnt at 
Hetdelbeig, she movetl to Berlin, where she worked for four years 
I under the direction of Prof Wcierstrasse, “the lather of modern 
mathematical analysts.” During this penod, she was occupied 
in wnbng the three important treatises which subsequently 
gained for her the degree of Doctor m I’hilosophy at C.ottin- 
gen Passing over the next few years m Madame Kovalevaky’s 
fife, dunng which her hiuband tlietl, we come to the winter 
of i 883'-84, when she went to Stockholin as the “ Dixwnt ” 
of Prof Mitlag LefBtr A course of lectures delivered 
dunng the winter session letl to her appointment to the 
chair of higher mathematics at the University of Stock 
holm, in July, 1884, a post which iht occupi^ until her 
death The crowning scientific labour of her life was the 
treatise which nined for her the Bordin prize of the Peru 
Academy m iSw The subject proposed was “To perfect m 
one Important pomt the theory of the movement of a solid body 
round an immovable point,” and m recognitioii of the extra 
ordinary ments of Mdmt Kovalevsky’s work, the Judges raiserl 
the amount of the prue from three thousand to five thoumnd 
fiimes. But the dutingnudied authoress (fad not live msn) years 
to enjoy the high pomlion she hod gamed. In February, 1891, 
she was attacked by an illness which ended fiually after three or 
I four days, bo passed away a woman of magnifi^ gifts, who, 

' “Taking the direction of her life into her own hands, and 
j choosing for herself one of the steepest paths to fonie, she 
traversed it with swift oiul steady stepo.^’ 

Mr W H Hudson contributes to the FertuigUfy an article 
tm “ The Common Crow,” a bird which he finds from mquines 
“ u no longer to be fbund os a breeder, or is exeeedingl) rare, 
m districts where game u veiy strictly preserved, but that in the 
I wilder counties where game Is not strictly preserved, in wotided 
hilly places, he still exMs in diminished numbers as a breediim 
speaea.” Another article m the some magasine, on “ Danish 
Batter Making,” by Mrs. Aiec Tweedle, tumlshes instructive 
reading for Bntish agriculturists. 

The remarkable growth of electric railroad mileage in the 
United States, during the post five yesrs, is brought out in an 
article by Mr Joseph Wetzler, in Stritutr “ At the |ireiient 
time/' he " tnere are ever eig|it hundred and fifty etectnc 
railways in the Umted States, operating over 9000 miles of 
track and 33,000 cars, and representing a captal mvestment of 
over fiour hundred million dollara. What sinpendous fopires, 
when we constder that m 1887 the number of such roads 
amounted to only thirteen, with scarcely one hundred cars! 

A qnotatkm from a paper in the senes on “The Art of 
laving,” confnbutcd wr Mr Robert Grant to the same 
magaSne, is worth giving here “There m signs that 
thoac HI cbaiip of our educational inaUtutionB all 

over the country are brginnlng to recognise that npe 
ichohudup and rare abiHtia aa a teacher are entitled to 
be ireU recompensed pecpnianly, and that the bn^ M such 
men is likely to increase somewhat in proportion to the sire and 
number of the prizes dffiered Our college presidents ami 
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profeuork, thcMC at the head of our laijn ichoc^ tad teminariet, 
should receive such salaries as will enahle then^to live adequately 
By this jinlicy not only would our {Koml^aa young men be 
encounagM to pursue leariung, but tfaoae In tne highM (daces 
would not bS forced bypoiertvUi live in comiiaiative retirement, 
but could become active social figures and leaders.” 

h volution, and (irublems belonging to it, cr^ up penodically 
OK subjects of magazme articles. In the CotUemforary, A. 
Foganaro, *' writer of verses and novels,” devotes a number of 
(lages to the ^emic battles that have been fought over the 
evolutionarv idea, from the Uroe of Lamarck “ For the Beauty 
of an Ideal ” is the title of his article, whuih mostly aims at 
showing how the new wine of evolution may be (xit into old 
bottles of Cathobc doctrme.” A paper on “ bvolution and 
Heredity' is contributed by Dr, u Symes Thompson to the 
ffumojit/aruut An mtroductimi to a senes of articles on “ Fro- 
fessiuiial Institutions,” liy Mr Herbert Spencer, appears m the 
Canfemforary The artmles will, in their eventual form, con 
Stitate (»Tt vii. of the “ Prtnci(>les of Soaologv ” 

Two papers in the Ctnittry call for brief notice In one, Mr 
W £. Sroythe shows how ixirts of the great arid rqpon to the 
west of the one hundredth meridian in the United States have 
been benefiteil by careful irrigation " The work of reclnma 
lion has been going forward ulenlly, lait gradually and sorely, 
for the better port of a genemtton Between ten and twenty 
jnillions of acres arc now untler ditch, and some slight rivulets 
of (xipulatum have liegun to trickle in upon the lands. But the 
thimokl is scarcely [lasscd The and region os a whole com 
pnses more than 8m,000,000 acres. Of this empire more than 
half a billion acres is still the [usifierty of the Govemment ” 
The second mner to which refeance has lieen made, is a short 
description ot three reproductions from phoUipaphs of the tree 
Iwneath which was huneil the heart of Dr Livingstone The 
tree was found near the site of the deserted village of Chitambo, 
on the south shore of Lake Baogwenla Upon it, Jacob Wain 
wnght, the Nassich boy who rewi the Burial Service, chiselled 
the words, still plainly visible, “ Dr Livingstone, May 4, 1873 
Jaaiua, Mniasere, Vehopere ” 

The Kilhjuary andIthutraltd -frvAvWrfrr/fApnljcoatains an 
account by Mr Miller Christy, of the exploration of “Dene 
holes” in Essex and Kent, conducted liy the Essex Field Club. 
Deneholes are ancionl artificud caverns in the ebolk, having deep, 
narrow, vertical entrances. They are found in various parts of 
England, but especially along the Iwnks of the Thames, in Emex 
and Kent Mr Christy has explored many of them, and his 
opmion as to their origin i»—“ On the whole, the only concludun 
which It seems as yet safe to arrive at is that the mysteiy 
surrounding the orqpn of the Deneholes and the (]ur(i08es of their 
makers still constitutes one of the most interesting and (lerplexuig 
prohlenis yet remaining unsolved m Brilish archieDla^, (jcrhaps 
we may say in (nchistonc Bntish archseology ” 

Mr A Symons Eccles, in the NatitHat, writes on “ Head 
aches,” ami, in the course of his iwper, gives the o|iimon of 
a diMinguished neurologisl, that almost every man of science of 
disuncuon in London suffers from sick heanache, or migraine, 
on account of excessive mtcllectual acUvity Mr Eccles ays 
if they ‘ will sit down to dinner in a stale of nervous 
exhaustion, or do bram work directly after takii^ food, they 
can hardly hope to escape from an attack of migraine ” In the 
same review, Miss Balfour concludes the account of her journey 
through the Bntish South Africa Com}iany’s temtoiy, m 1894. 

A bnef notice will sufhee for the other articles m 
the magajunua and reviews received by us. A previously 
unpubbwed paper of Richard Teffenes' appears m 
mans MofytuHtf and also a poem by the bte Dr G J 
Romanes. In the English IHuitraitd, the articles from which 
natural knowledge may be muhered are ‘‘Mountaineering in 
Westmoreland,” liy Mr J f Fraser { “btollung the Haplo- 
cenis in the Selkirks,” l^r Mr W A. Baillie-f^tvAman , and a 
“Moorland Id}ll," by Mr Grant Allen In the Qtmierfy 
Kmew, the recentl> published biographies of Buckmnd and 
Owen are used as the basis for an article on advances m the 
science of Inology during this century Gaad IVorii contains 
a short illustrated laiper on the Dandelion, by Dr HuA Mac 
millan, and v«e on “ The bca Suds of the Cape,” by the Rev. 
W Gresweil Another readable article on birds u Mr C J. 
Cornish’s “Birds of the Chfls,” m the Sunday Mupuin*, 
Ciumiens JourmU has the uMutl complement of iostnic- 
ave artiples on more or less soentific topics. Finally, the 
Eevitw eohtains ctmtributicms Dr 


bye artiples on mure or less soentific 
Quarterly Eevttvo eohuins 
^T^^ers and Sir Henry Howorth 
* NO 1332, VOL 52] 


Oxford —The Term is now in full swing, and the usual 
coursea of lectures are being delivered in the various deportments 
of Natural Science The changei from lost Term’s list are, that 
Sir J Conroy and Mr Fredowk Smith have returned to Oxford, 
and are lecturing on Radiation and Mechanics, respectively, at 
BalHol and Tnmty Colleges. In the Physialogknl DepartnNnt, 
Prof Gotch has begun hb duties as Waynftete Professor, and b 
lectunngon Mondays and Tuesdays on the Fbysiohigyof the 
Central Nervous System. 

Mr H Balfour, Curator of the Pitt Riven Museum, has 
been senouily ill, and is alnent from Oxford fiir thb Term, being 
obliged to go abroad for the sake of hb health. 

In a Omgregation, held on Tuesday, May 7, the propoaed 
Statute on Research Degrees was agam wider discusnon, having 
reached what is technically known as the twelve member ameMl 
ment stage The House reaffirmed by the narrow majority of 
39 against 37, the ebuse which was passed by a hige mujorite 
last Term, which states that Saence shall be held to mckiae 
Mathematics, Nstuial Science, Mental and Moral Scwnca. 
Other clauses, mostly of consequential im{)ortaiice, were added 
or Ttiected, amongst them being one of some importance to 
intending Candidates, which allows residence in the vacatioa to 
count towards the residence of ei|^t terms required by the 
Statute 

In the same Congregaboo, Dr F B IVIor, Reader in 
Anthropology, was constituted Professor in Anthropology during 
the tenure m hu office os Reader m Anthropology 

The seventh summer meeting of Universite Extension 
and other Students will be held thb raw bi Oxford The 
meeting, as in previous yesrs, will be divided into two parts 
the first port will last from Thursday evening, August l, 
to August 12, the second from August la to August 26. There 
will he lectures during both parts of the meeting on Natural 
Scwnce, with classes fur practicsl work Among the lecturers 
will be Prof, (.reen, Prof OdUng, Dr Kimmins, Dr Pisan, 
Mr Cams Wilson, Mr J E Marsh, Mr P Groom, Dr Wade, 
and Mr G C Bourne 

The fourth “ Robert Boyle” lecture of the Oxford University 
Junior Scientific Qub will be debvered by Prof Crum Brown, 
F R.S , on Monday next His subject will be “ The Relatiaa 
between the Movements of the Eyes and the Movements of the 
Head ” 

Cambridge.— Mr WOP EIIi8,ofSt Catharine’s College, 
has been appomted a Demonatrator in Botany 

Applications for permuwon to occujiy the Umversity’s tables 
at the Naples Znoingical Statxm, ara the Marme Biological 
Laboratory at Plymouth, ore to be sent to Prof Newton, 
Miu^Iene College, by May 23 

Tne Syndicate for Advanced Study and Research have pro* 
nosed new statutes for carrying out the scheme recently ajmroved 
by the Senate, and have extemled the scheme so as to mclade 
advanced students in law who are graduates of other 
Univenataes. 

The honorary degree of Doctor of Science b to be c onfe r red 
on Mr Francis Galtun, F R S 

Mr a E. Tutton has been appointed Iiupeetor of Sehooh 
and Classes under the Science and Art Deportinent. 

The Report of the Council of the Oty and GuDds of 
London Institute, upon the work of the InsDtnte duing 
the year 1894, has j[ust been issued The Council es 
preswd their satisfection at the renewal eS. the contii- 
buDon of the Corporatiaii of London to the fends of dw 
Institate Special subacnptiont have been i«Mlv«d, or pro¬ 
mised, from (he Salters’ Company, m addUon to thrir aiumol 
suhaenption, for the encouragement of chemical reaeofch ( frnm 
the Cotdwaincrs’ Company, In addition to thdr annual suhocrip- 
tion to the Institute, ana the Leather Traded School, for the 
inspection of classes in boot and shoe mamifectnre in connection 
with the Technological Exominatioiu Deportment, and, for the 
first time, firom the Idlers’ end Bricklayers’ and the Coadi- 
makers’ Cfomponies. 'The proposal of the Salters^ Company to 
place at the dbposol of the Insbtnte a sum of lao a year to be 
applied to foundiitf one or more Fclkiwships, to oe entitled the 
SUten’ Company Resevch Fdlowihips fiir the enoouragonentof 
higher research in Chenfbtry in its Klation to manufectnret, has 
olready been referred to In theee cdumns. The scheme for the 
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td mipiai mtkm cS this gimnt, prep^ed bjr • Speewl Committee of 
die Inititate and adopted bjr the Executive Committee, has 
since received the sanc^ of the Court of the Salters’ Company 
The first award was made )p Janua^ pf the present year to 
Dr Martin O honter A suiq of 4333 4x w has also 
received fiom the Committee of the Siemens Memotud Window 
Fund, “ as an endowment to furnish a small sum to the reapient 
of the Siemens Memorial Medal, which is awarded annually to 
dte student of the greatest menf in the Department of Electrical 
Emaneeniiff at the Central Te^nical College of the City and 
Guilds of I^don Institute ” The Report deals in detail with 
the operations of the seveiul colleges, schools, and departments 
of the Institute's work 


Miss Grace Chisholm has just taken the degree of Doctor 
of Phlkwoidiy at Gottingen, thu being the first degree obtamed 
^ a lady since Gdtbngen became a Prutsuui University Miss 
Qiisholm was a scholar of Gnrton College, Cambridge, and was 
placed between the asnd and 23rd Wranglers m Part I of the 
Mathematical Tripos in 1892-, and m Class 3 of the Mathematical 
Tripos, Rsrt II, In 1893 In 1892 she also took a first class in 
the Final Mathematical School at Oxford After leaving Oirtun, 
she proceeded to Gottingen, and, receiving permission to attend 
the mathematical lectures, was in residence there about a year 
and a half It was with the express sanction of the Prussian 
Minister of Education that the doctor's degree was conferred 
on her, and it la thought that the precedent thus established will 
probably lend to a substantud development in the opportunities 
offered for the higher education of women in Germany 
Silver Mrdai.s have been awarded to Mr R H Turnbull, 
Mr G F Mair, and Mr And Roliertson, of the Glasgow anti 
West of Scotland Technical College The medals were purchased 
with funds placed at the disposal of Prof A H Sexton, by the 
West of Scotlsnd Iron and Steel Institute, fur the award of pnxes 
for knowtetige of the metallurgy of iron and steel 


SCIENTIFIC SERIALS 

AHuruatt Meleerelogti.al hurua!, April —Recent foreign 
studies of thunderstorms SwiUerland, by R. De C Ward 
The systematic study of thunderslonns has been regularly carried 
on in Switzerland since 1883, and the results have Iwen puli- 
tished yearly In the AnnaUn of the Central Mcteorolomcal 
Office, nut there has been no general summary of the whole 
data. The general conditions of thunderstorm development m 
Switaerland are the nresenre of cyclumc depressions over 
Northern Furope, hign temperatures, southerly winds and 
secondary depressions over Switzerland —Note on Groll’s 
glacial theory, by Prof W M Dans. This is a re^mnt from 
the TroHsaettms of the Edinlaiigh (,eoIogical Society (vol vii ) 
The author thinks that the recent studies of Dr J ifann, on the 

S of cyclones and anti cyclones, suggest an amemlniint to 
s physical explanation of the climate of the glacial penml 
Symtnis Monthly Mttforological Magnztno, April -Earth 
temperatures and water ppcs, by the Editor A table shows the 
earth temperatures at nineteen stations 111 various parts of the 
country, from which it is seen that frost penetrated to l foot nt 
eleven stations, to i foot 6 inches at three stations, to a feet at 
one station, and nowhere reached 2 feet 6 inchim. The fitet 
tlmt Ice formed m many pipes buried 2 feet 6 inches, and 
probably lower, is Indisputable, but the explanation is not given 
of the apparent discordance between the temperature of the 
water and that shown by the earth thermometera.—The great 
gale In the Midlands on March 24, by H A. Boys and 
A. W Preston This appears to have been, locally, one of the 
heaviest gales for many years. In a park near East Dcreham, U 
la said that 1100 trees were uprooted The worst part of the 
hurricane was from ih 30m to ih 1501. txm , and both 
observers state that the gusts were little short of force la of the 
Beaufort scale, which is equivalent to a velocity of ninety miles 
in the hour •—^now from a cloudless sky, by C L. Pnnre The 
author states that at Crowboroug^, Sussex, on February 6, some 
snow crattals and minute spicute of ice fell at mtervals, without 
any visiMc cloud 

:ome VL No I —Note sur I’ftge de la 
M le Baron de Baye The author 
this article while resuUns in the pro 
years 1893 and 1894. Little Rusua 
iimuli of the Sthoe age (i) Small 
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VAnthrofA^, 1893.1 

pferre en Ukraine, par 1 
ooUeeted the matenali for 
vince at Kiev, dorii^ the 
contains three kinds of t 


tumuli each ctmlaming a single skrieton resting on clay or while 
sand, and wrappetl m birch bark; and m which small stone arrow 
heads are found, but no stone implements of large size (a) 
Cists, constracted of sicme slabs, confefbing vases filted with ashes 
and burnt bones, with which are aasSclRted polished stoiu 
weapons. (^) Tiiniiili containii^ skeletonx, certain parts of 
which, particularly the l»nes of the head, are coloured red 
Opinions differ as to whither this colouration has been produced 
naturally or artificially, Imt thi mterments may prolMbty be 
referred to the end of the Stone nge, as only three bronze relics 
have been found m sixty of these tombs opened 1^ Prof Antono- 
witch —La sculpture eii h uropc avant tes inffiiences grArn 
romaines, par M Salomon Kcinach In this number the author 
describes and figures relics of thi Bionze age, chieflv swords and 
dagger hilts, many of them of great beauty —De lart du polier 
de terre ehes lesNAvCaleduniens, par M Glaumont The pots 
of the New Caledonians are made of clay 1 they are spheroidal 
In shape, and have large mouths, iht lips of which are turned over 
and pierced with twm, nr sometimes four, holes, through which a 
cord IS passed to facibtate transportation from one place to 
another They never have feet, but, whin used for cooking, an. 
either aupportim on two or three stones fixed m the ground, or 
they are suspended from a branch dnven obliquely into the earth 
ao as to project over the hearth The ornamentation is usuallj 
very sinmle, consisting merely of lines, but on one vase fiom iht 
north of the island, figured by M Gbiumont, thire appears a 
hnman face m relief —Lcs races de POgoou^ Notes anthro 
polonquct, par M Liotard It 11 now fiilly recomiisetl that the 
population of the Gaboon consists of several peoples of different 
types, each having special characlenstics. M Liotard has hod 
exceptional oppoitumties of studying these people, and here 
records some of thi results of his observations 

In N<a<. 1-4 of the BuUetttno of Ihi Sofuth Hotantca JMkma 
for 1895 IS an article by Sig F Voglino, on the part pla^ by 
snails and toads m the propagation of certain fungi In the 
digestive canal of these animals he found abundance of the 
spores of species of Russula^ Trukohma^ Laetartus, and other 
species of Agarii.1111 The faculty of germination of these spores 
had not been destroyed ixusiim through the Ixidy of the 
animal Sig A De Bonis contributes a paper on the cleisto- 
gamous flowers of PortHtma grandtjlora., SalptAotsts nnuata, and 
Lomtum mnpkxuauit Ihe pioduclion of these flowers he 
attributes to unfasDurabli vital conditions, es|>eciaUy sterility of 
the soil The lenuumng articles are chiefly of mterest 10 
Italian Imtamsts. 


SOCIETIFS AND ACADEMIES 

London 

Physical Society, Ainril aO —Mr Walter Bail), Vice 
President, in the chair —Prof S P Thomjwon read a note on 
a neglected expenment of Ampere Ampere m iSaa, made an 
expenment wrhich, if it had been properly followed up, must 
have led to the discovery of Ihe induction of eleclnc currents 
nearly ten years before the inililicatinn of tarada) s results 
While attempting to discover the presence of an electric current 
in a conductor placeil in Ihe neighbourhood of another conductor 
in which an electric current was flowing, Ampfire made the 
following expenment A coil of insulated copper slrrji was 
fixed with Its plane vertical, and a copper nng was suspended 
by a fine metal wire, so as to be concentric with the coil, and 
to lie in the same plane A Imr magnet was so placed that if an 
electnc current was imlncni m the suspende-d ring a deflee 
tion would be produced No such deflection however, was 
observed In 1823, m conjunctiog with de la Rive, Ampire 
repeated this expenment using in place of the bar magnet a 
powerful horse shoe mogne-t He descrilies the result in the 
following wonts —‘ The closed circuit under the influence 
of Ihe current in the cml, but without any connection with 
tins latter, was sttrected and re|ielled alternately by the 
magnet, and this expenment would, consequenily, leave no 
do^ as to the production of currents of electricity by induction 
If one had not suspected the presence of a small quantity of 
non in the copper of which the nng was formed ” This closing 
rentark shows that they were looking for a permanent dcflecinm 
When, however, Faraday’s results were published m 1831, 
Ampire, after ogam describing the expenment made in i8aa 
by himsM and <fe la Rive, says —“ As soon as we connected a 
battery to the teimmals of the cootluctor the nng was attracted 
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or expelled by the magnet, aceordiog to the pole that was 
within the ring, which iihowed the exiitenca of an electric 
current pfoi|uoed by the innueneefpT the current in the conduct 
ing wire Verdet, when deacnhug the ubow experiment, ftlla 
into a curibua error He aaya Uie ^ppantiu conauUed of a 
ring of fine copper wire, auapended by a rilk thread In front of 
the )>ole ci an electiuniafmet in tuch a. way that the pUne of 
the nng waa parallel to the dane of the tunu of wire on the 
electmmamet On *'making” the cunent the nng la «aid to have 
been repelled, but tbit deviation did not peraiat, and on “ break 
mg ” the current the nng wue altmcted, aiao only momentarily 
Mr Blakeiley did not feel quite confident tW m VerdeTa 
form of the experiment there coukt ever be attraction He 
alao pointed out that with an aliematuig current the diac would 
tend to act itaelf parallel to thf; linet of force of the electro¬ 
magnet VTith r^rence to irepDUwn by alternating currenta 
in one of Ebhu Thuanpaon’e experimcnta where a aphere la 
aupported over an alternating pole, a acreen being placed no aa 
(0 partly ahicid this aiAcie, there u generally a miaatatement 
aa to the direction in which the aphere rotatea. It 
rotatei in mch a direction that the part of lU aurfece next the 
magnet moves towards the edge of the screen Dr Burton 
Mud that liom the feet that when the current in the electro 
magnet In Verdet’a experiment ii broken, the induced current 
in the nng !i m the same direction as the current m the 
magnet, the nng will be attracted Mr Boys confirmed Dr 
fiurton’i statement He recommended setting the ring at an 
angle of 45' to the luiea of force, under which circumstances a 
rotation would be obtained A distinction must, he pointed out, 
be dmwn between such an ex))enment aa that of Verdet am! 
those of Elihu Thompson The repubuona observed 111 these 
latter were only due tu the “ log ’* in the induced currenta caused 
by self induction The best matcnals to use for all such experi 
ments were mogneauim und aluminium, since for a given mass 
these had the highest conductivUv —Mr W O Khodes raid a 
paper entitled “ A theory of the Synchronous Motor ” The 
object of this paper is to pye aa ainipie a treatment aa possible 
of the mathemarical part of the subject, and to give theoretical 
proofii of some cxpenmenlai facta Starting from the energ) 
equation 

p + <*R = r Ecos ♦ 

where / u the output of the moturpR the resistance of the orma 
tore, r the current through the armature, E the b M l> appiieii 
to the motor terminala, and if (he phase difference between ( and 
F the cases of maximum output, zem output, minimum current 
at zero power, and maximum phase difference lietween t and b 
arc considered ThoK results are, for the most jurt, obtained 
directly feom the energy equation Hie Utter part of the paper 
is devoted to a discussion of the phase relationships betweem the 
current and the E M F s id a plant consisting of a generator and 
motor, and to the vonations in the armature reactiont in both 
generator and motor A theoretival proof is given of the fact, 
observed by Frof Silvanus Thompson and others, that an over 
excited synchronous motor acts as a condenser, and tendx to 
make the current lead before the generator’s !• M h Prof 
S P Thompson said that the mathematical part of the paper was 
much simpler than that in previous investigations on this subject, 
and the method of arriving at the results ny rejecting imaginary 
roots of the equations waa portlcuUrl} neat and instructive 
The part of the paper reUbng to armature reactions and phase 
r^ionships was quite new Two results deserved special 
attention first, that the maximum current at zero power was 
the aame os if the circuit was mm inductive , aecond, that the 
maximum current zero power waa double the current correspond 
ing to maximum output Mr Uakeslej said that the paper did 
not constder the stabihty of the system, and he thought some of 
hffWuIts corresponded to reghmt of unsUbihty —A paper by 
Mr Bryan, " On a simple graphical interjiretotion of the deter 
nunontal relation of dynamics,’’ was, in the afaoence of the 
oathoT, read by Dr Burton The relation is worked out for two 
iqieiMy slntple systems possessing one dq^ree of freedom |i)a 
particle monng in a itnught line with uniform acceleration, 
(1) a particle moving to oM firo along a stramht hne with on 
acedetation directed lowarda a fixed jiotnt on the hne, and pro- 
portfoned to the diatance from that pomt (simple harmonic 
mobon). On constniCting a dhtgram in whi^ the sbsdssse re 
presortt values of the ringle cooramate of the particle, and the 
ortUnale't corresponding vahiet of the tnomentum, the deter 
mlnantol relation becomes eqiihratent to the consUncy of the 
sfca of « eertom elemenUry phratklogtsm. In esse (1) this 
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poiallelognun moves ofong a parabola, experiencing a siisnr-M 
it goes, while m cote (nf-there u no distortiaa, tbeTnctnngular) 
ponlteki^m revolvuig about (he origin of the diogimm oa if 
rigidly attached to an ifiexten sible ladma vseter 
Llnneon Society, April ifL—Mr C B. Clarke, F R.S , 
Preaident, m the chiur —In view of the approaching anni 
versary meeting, the election of ouditots was made, whtn 
Mr A D Midiael am) Prof J R. Green were iwmiiinted on 
behalf of the Council, and ttetsrs. E. M Hohnet and H 
Ofovaa on bdialf of the FeUows.-Mr T B. Blow esMUted 
■pccunens of the tfver weed Miutrtn / hn it tOf s, Anbict, fifom 
tile River Easeqmho, mth dswrvatxms on its lifi^4llstory, and 
lantern slides illustrating the natuiol haonti of the plent—Mr 
I E. Halting exhibited and made remarka upon a coUeetkm of 
West African Lepiduptera which had been collected and for 
warded Iw Mr J T Studley from Old Calabar, and waa to be 
preaented to the British Museum —Mr Howard Sounders exfai 
bited a specimen of the European white winged Craeibill, Lox» 
which had been shot in co. Fermanagh ui February hot, 
and was lent for cxhiUUon by Mr C Langhoin.—Some jdioto 
graphs of English Red-deer heads, shosong successive nowths 
of antlers in the same stag \>y comparison of the shed horns, 
were exhibited on behalf of Mr Uums, of Womham Court, 
Honhom —A paper was that read by Mr F W Keebte, 
entitled “Observations on the LamUhactit of Ceylon,” in 
which countiy the author had made a abort Kdoum in 1894. 
After remarking that in Ceylon manv apecies of LortaUkm have 
large and conspicuous flowers, with the corolla tube brightly 
coloured, more or lesa tubular and lobed, he pointed nut that 
certain deviations from the typical regulanty of the condla tube 
were correlated with the mode of fertilisation of the flower by 
Sun birds (AVr/ariMea), and this was made clear by diagisjns 
and some excellent coloured drawings. Diacusaing the mode 
of distribution of the seeds, Mr KeeUc first quoted the views 
of Eimlcr and I’nuitl, and the remarks 10 Kerner’s “ Pflanzen 
leben ” (English edition), on the dissemination of the European 
Mistletoe, and then detailed his own oliservations in the case of 
tropical iMVtUkatM ITie modes of germination of various 
spixies of Lortmthns and VMt$m were then deaenbed, as well 
os the curvature and growth of the hypocotvl, and the effect of 
contact on the latter, and on its suctorial disc, the paper con 
cladmg with some remarks on the forms of fruit and seed of 
Cmeholesc species of Larvntkacea —Mr A Trevor Battye 
exhibited and made remarks upon a collection of plants obtained 
during his sojourn on the Island of Ko^ev 
Bntomoloodcal Society, May 1 —Prof Rajdiael Meldola, 
b R S , l*rc!udent, in the uidr —Ur C G Thomaon, of the 
University, I und, bweden, was elected an Honoiary Fdlow, to 
fill the vacancy in the list of Honoiary bellows caused by the 
death of Pastor Walleqnen. -Mr Wsterhouie exhilated a living 
larva of a I.ongicom Beetle. This larva was found m a bool 
tree which had been in constant use by the owner for fourteen 
years, the last seven of which were spent in India. The 
specimen was brought to the British Museum on May 6, 1890, 
and was pul into a block of beech wood m which it nad lived 
ever since, it did not appear to have altered in any way duriiw 
these five years It Kao burrowed about eight inchm, and 
probably mode its exit accidentally Mr Kandford refinred to 
a similar case which had come under his notice.—Mr C O 
Barrett exhibited a long senes of the dark and strongly marked 
varieties of Agrvtn curtenavtA Agntuintta, taken onthesond 
hdls of the north east coast of Scotland by Mr Arthur Home, 
of Aberdeen —Mr Dale exhibited s mecimai oi a Sesia— 
supposed to be a new species—from the iiew Forest—Mr O E 
Janson exhibited a remarkable species of CurtHhamUa from the 
island of Gilolo, having exceeolngly long and slender ontaina: 
and legs i it was apparently an undtMrib^ ipeciei of the genus 
TaMmlA$a, Poscoe —Mr Nelson Rtchordion called altentiM to 
a paper by himmlf, m the PycaeiltHgt of the Dorset Natural 
History and Antmuanan Field Club, on the sul^ect of Dorset 
Lepidoptera in and itej.—Mr W L. Distant com 
municated a paper entitled, “ On a probable explanation of an 
unverified oboervatum relative to the fetmly Fulgoridrt.” In the 
diseuimbn which ensued, Mr Blandford said he thought further 
evidence was required on the sub)ect of the alleged luminority in 
the Futgomhe before the statement contaiMd In Mr DiAant’s 
paper eouM be accepted.—Mr J J Walker, RiN , oontrifanted 
a paper entitled, -“A ptehminazy htt of the Butterftna of 
K(^-K«ig, bos^ on ohHrvations and capturei nmde during 
the winter and spnng montha of 1893 and 1893.”—Fret Meldola 
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-loumung chmcter at Ibe paper fton an 

epto m obgical point of view, and the nine at the oheervattom 
therein on the geology, boUny, and cUmale of Hong Kong 
Oedo^al Society, April 24.—dr Henry Woodward, 
F R.S , Ihrerident, in the chair —On the iMwIe bed* of 
Eaitem East Angba, fay Sir Henry M Howorth. F R S The 
author ha* carefully eaamined the country aroqnd Southwold, 
where the hed* known a* Wcatletnn bethi (wl^h might well 
have been a * *o cl a t e d with the nameufSenth'Oold) are developed 
He alluded briefly to the recent ihingliL the pebUe* of innch 
are derived from ^ andent aMogles of Oie cflA t the formation 
of tin* ahingle, he maintained, may bdo^g to a time not fiur 
removed from onr own day Tnniing tofhe WeMleton bed*, he 
noticed that they were eaeentially “drift*,” the component 
pebble* not haviiw been ahaped on the *pcit, but brooght at 
pebble* from elsewhere, and he gave reason* for toppoang that 
they were derived ftom pebbly lied* ih the Lower London 
Tertiary group and in the Red Crag He alto maintained that 
the sheila of the Westleton hed* and Ktre Valley bed* were 
derived from crag deposit*. Reason* weih given for tupposing 
that the pebble* of the Westleton shingle ofcast Anglia came 
from the west, and that this moved eastward from the plateau of 
Suffolk toward* the sea. It was considded that these bed* can 
only be explamed liy a tumuItuottC' diluvial movement 
—Supplementary notes on the systematic position of the 
Tnkmites, fay H M Bernard Since the publication of 
a pi^ by the author in the Quarttrfy Journal of 
/i* Gookgual Soeu/jt for 1894, two important papers by Dr 
Beecher have appoued, giving detail* a* to the structure 
and appendage* of Trtarlkrut The authbr, therefore, returned 
to the subject, and ducussed in detail thefrioie recent discoveries 
in the light of the affimty between Apnt and the tnlobiles. He 
endeavoured to show how the results obtamed by Dr Beecher 
liear on the huger question as to the suggested origin of both of 
these animals fiW a chietopod annelid nkidified in adaptation to 
a new manner of feeding —An experiment to illustrate the 
mode of flow of a viscous fluW, by Prof W J Sollas, 
F R b The author, teou^uing that it u by a knowledge of 


the laws of viscous f 


t seek to extend o 


.—-Is of which were described,- 

1 glacier composed of the modilKation of pitch usually 
known os “cobbler’s wax” In the model the pitch moved 
under its own weight over (he honxontal floor « a trough, 
which was crossed by a turner to represent an opposing moun 
lam or the nsing end of a lake Hie results of the experiment 
showed that the movement of the pitLh-glacier was not confined 
to that iiortion of ft which rose above the barrier, but extended 
throu^out lU moss, and that an upward as well as forward 
movement took place as the barrier was approached Thus the 
transport <rf stones by glaciers from lower to higher levels was by 
no means an incredible phenomenon, but a necessary con 
eomitant of such smiple conditions as those ainmed in the 


F R S , Vlce-P^dent, 
in illustration of authors' 

Mr A S Kennard exhibit- 

cene deposit at Crayford; Mr S Pace exhibited two roecics 
of Ettkena ftom Persia and b Algeria , Mr W M Wei* ex 
hlbited mblluica from a Pleistocene deposit at Chelmsford, Mr 
El. R Sykes exhibited a distribution chart of Chustba —The 
foUowuw communications were read —On some new species of 
British Molliisca from the TrtUm Expedition, by H K Jordan 
—The Anatomy of NatoAna tafra, Fer, fay M F Woodward 
—Descriptions of new speqes of Molluscs of the genera Bulba, 
Mrmgoba, T^hus, &c , from the Mekran CoMt, by G B 
Soweihy —List of Land and Freshwater Mollusca from New 
Providence Isle, Bahamas, by W Bendall —Notes on two cases 
of the transport and survival of Terrestrial Moiluica in the New 
Forest, by T Leighton 

R(^ Microscopical Society, Apnl 17 —Mr A.D Michael, 
Piesident, m the chair —The Senetaiy said thw had received a 
valnaUe donatfon from the South I.ondan Mkroscopieat ami 
Natural Histon aub, m the shape of a lantern with microscope 
attactanent—Mr A. Letherby read a shM ptpv upon the 
stnietate of the Poduia scale —The Prendent read a paper 00 
the slnctaie of the brain in the Oribatidie uM m some other 
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Camsuuob. 

Phitoaophical Society, Aiiril ap,—Exhlbitum of Paiopkit^ 
tiarabu (a sbek insert from MadronalatMl), by Dr D Sharp.— 
A modified method uf tmding the specific g^vitie* of tiasse*, by 
Dr Lasarus-Barlow The author showed on impralid method 
of finding the specifir gravity of tuwuei. In a reeeaich on 
the patholon of the cedema which accompanies passive con 
i^on, published in the i'hlosopkuat Jraruaetmu of the Royal 
Society, he used the solutions made up with glycerine introduced 
by R(^ for the estimation of the spealic gravity of blood, but 
found that difficulty arose from tht large quantity of muscle used 
in obtaining the correct spenfir gravity, and from the fitet that 
the glycerine abstracts water from the muscle with such rapidity 
that after a very few seconds the piece of muscle invariably sank 
He therefore has used for the past year solution* of various 
specific gravities made with gum arabic, which he arranges in a 
wide test tube tn their order‘of deraoty Alternate layers art 
coloured blue Difliiuon occurs with extreme slowness, so that 
48 hours after arranging the test tube the various tayers are quite 
evident The special advantages of the method are that one 
piece of muscle is sufficient for an estimation, os it sinks through 
the layers of lower specific gravity until it reaches that layer wnh 
which It IB identical, that water is alislracted from the muscle by 
gum much more slowly than by glycenne, and that, as has been 
shown by Hefiler, the vitality of cardiac muscle is better main 
tamed 1^ gum arabic solutions than by any other solution 
—Cranui of native tribes of the 1’anjah, liy IVof Mocalister 

Paris 

Academy of Sciences, April 39 —M Marey in the cliair 
—A project^ balloon expedition to the Arctic regions, bj M 
S A Andrfe fhe author defines the conditions necessary tn 
be fulfilled by a balloon destined for Arctic exploration, and 
shows that mith conditions can be fulfilled Me has succeeded 
in obtaining a certain amount uf directive power by using a rope 
drag to retard the progress of the balloon relatively to the wind, 
and then using a sad in the ordinary way By this device a 
mean deviation of 27* has been securra Sometimes a deviation 
of nearly 40° has b^n obtained M Emile Blanchard m con 
nectinn with this paper calls attention to the jirobalHlity of exist 
ence uf an open polar sea, atifl points out the support this view 
receives ftxim the many fluclu of weh fooled urds observed 
making their way northwards by explorers when nearest to the 
pole —On the double points of a group of algebraical surfaces, 
by M G B, Gucoa.—On the types of groups A of substitution^,, 
of which the order equals the degree, by M R lalvavasBeur — 
On an application of M Darixxix’s methotl (mathematical 
analysis), M Beudon ~ On the rotation of solids, by M K 
IjouviIIe -On a doss of penwlic solutioits m a particular case 
of the problem irf three bodies by MM j Perchot anti J Mas 
cart —Measurements of the intensity of gravity in Russia, b) M 
G Deflbrges. Data are mven for Pulkowa, Tiflis, Ouioun Ada 
Bokhara, and Toshkend, from which it is shown that the nerative 
continental anomaly IS very pronounced at Ouzoun AdaandTash 
kend, and at Bokhara is of the nme order os at Paris , the posi 
live anomaly is greater than previously observed at Pulkowa - 
On the specific htaU uf superiused liquids, by M Louis Bruner 
Thymol and poracrcsol give specific heats mcnxuong with the 
temperatun. range when cooled without solidification to approxi 
mately the same extent below their melting points for each 
experiment Menthol and brumal and chlorm hydrates cannot 
be obtain^ superfused hy coobng —On the sohdilnibon of some 
organic subsuunces, by M lAniis Bruner —On the regulanl) of 
luminous movengent, by M Gouy —On the electric resiiuncc of 
saccharine liquids, by MM Cm ai^ Leleux Expressions are 
given allowing the rebftionshipi between resutance and the con 
eentration and temperature of laccbanne solutions. The resist 
once IS shown to be a function of the current density This 
mult » exp^ned on the Arrhenius hypothexu as due to thv. 
state of luaisation of the Isidly conducting electrolyte —New 
researches on the heat* of cumbmation of mercury with the 
elemenb, fay M Raoul Varct —On the action of the halogen 
componnda of pfaosphoru* on metallic cupper, by M A Granger 
Copper phiwtihide, CuP„ Is produced liy paMing phosphorus tn 
chlonde vapour in carbon dwxHle over slightly heated rapper , 
cuprou chlonde ui formed at the same time and deposited at t^ 
end of the lube PBr, and PI| give the same compound PF| 
needs a rod beat, and produces OSfPL—Rcsearcbe* on man 
ganete, hy M Charles Lepterre Tlie t -- 
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sulphate ir dctscnbecl m addition to hvdnUcd and anhydrooi 
Anunooium manganouiiiulphatei— C a aip bola B kacMiandamidet, 
W>LAB^baL laomencacidk and amida* hate been obtained 
1 m solid add was thought to be the tacemlc fonn of the liquid 
acid, but aU attcmpu to separate, opdp^ fawnien have fiuled — 
Double combinations of anhydronsiunminiuia cMoiide with nitro¬ 
compounds of the aromatic leneit Ijr IL G Pemer A seriesof 
compounds of the Al^l« CH. NO, (i 4) are 

desenbed, and it is ^wn that with nitro-derlvatiVes of the type 
of laranitrutoluene, Friedd and Cialto’ reaction fiuls.—On a 
IKisnble error Iw the use of FcUhng’a tnJutxm for the estunation 
of sugar in urme from persona submitted to treatment with 
sulphonal, by M Ph Lafon.—On the panification of brown 
bread, by M James Chappuis.—On the causes which produce 
the colour of brown bread, by M Boutroux Gluta may 
give the colour in bread fay desiccation, but not by fermentation 
By oxidation with au m presence of water, hran may produce 
the colouration of bread , W, agam, fermentation has no sucM 
eiiecL The acidity of the yeastii a^otection against browning 
—On the etholow of the genus Tkanmaltm Kny*r, M. 
Alfred Giard —Observatiuns on the hornets, tw M Charles 
JaMt.—New researches on “la brunissure,” by M F Debrav 
—Action #f statK sparks on the local temperature of regions sub¬ 
mitted td thw method of frankbnisatioa, by M H Burdier — 
Treatment of a case of sarcoma liy serotherapy, by MM } 
Hdricourt and Ch Rkhet —The catastrophe of Laibach, Ap^ 
14, 1895, By M Ch. Y Wenger 

Washington 

National Academy of Sclencea, Apnl tb-ao.—On some 
variations in the genus Euc<m, Iw A Agassu and W McM 
Woodworth, notes on the Flonda reef, by A Agatiix, the 
progress of the publications on the exp^ition of 1891 of the 
U £ Pish CommuHon Steamer Albairta, Ueut Conunander 
1 . L. Tanner commanding, by A Apuiiis, on soil bactena, 

M P Kavenel, a linkan showing the laws of the refrac 
non of light, by A M Mayer j on the colour nelations of 
atoms, tons and molecules, {7 M Carey 1.4a t mechamcal 
mterpietatlon of the variations of latitude, by R $ Wood 
ward, on a new determination of the mitation-constiunt, and 
some allied toincs, by S C Chandler, on the secular 
motion of a free magnetic needle, by L. A Bauer, on the com 
Bwbon of expired air, and its eflRM upon ammal life, by J S 
BiUmgs, syitematK: catalogue of burooean fishes, 1^ Th 
GIH I the extinct cetacea of North Amenca, by L D Cope, 
on the application of a percentage method in the study of the 
distribution of oceanic fishes—(1) defimbon of eleven founai 
and two sub iiiunas of deep sea fishes, (a) the relatwnAips and 
oiigm of the CambetvMexkan and Mediternuiean sub-faunas, 
by G Brown Goode t on the two isomeric chlorides of ortho- 
sulpho-beneoic tad, I7 Ira Remsen, on some compounds con< 
taming two halogen atoms in combination with mtmgen, tw Ira 
Remsen, presentation <of the Watson Medal to Mr Seth C 
Chandler, for his researches on j^lhe vanstion of latitudes, on 
variable stars, and for his other wtW i" astronomy, biographical 
memoir of Dr Lewis M RutherfiMd, Iw B A Gould, relation 
of Jupiter’s orbit to the mean |^e of four hundred and one 
minor planet orbits, by H A NeWton, orWt of Miss Mitchell’s 


Nfw South Walks 

Liimean Society, March 37 —Prof David m the chair — 
The President delivered the annual address, In the couise of 
which reference was made to the recent suit in the Equity 
Court, in which the Society was defend, brou^t by the 
University of Sydney to obtain the declaration of the Court as 
to tlfo construaW of so much of the will bf the late Sir Wlltiam 
Macleay os relates to his braueat of Zia.ooo for the endowment 
of bacteriology, and the foil text of ine judraent of his Honour 
the Chief Judge in bqmty was read After summanaing the 
ocmtributioiis to science made during the year by the vanoua 
Ibcal'acientifiQinslIhitions and deportments, the Prudent passed 
ontoconsidM at some length ffl* snl^ect of recent research in 
the Acetic andAntarctic regions, iitd eqrtcially the import' 
-question WntliMCI by Dr John Murray, namely, that of 
aeAiability of a bboirfous and systetiwtic exfdoration of — 
whole Ahtatctic region WM all the ap^laaees the modern 

'-‘’’'-‘er The ibllowiitg gentlemen were elected office 

xl Council for 189s PrtniSient Heniy Deane Vice 
11 Dr James C Cox, Prof W A Hoswell, Prof T 
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W E. David. TreasjM: 

John Brader.CecaW Dari-,_ _ _ 

Arnold U Hetm, A. H S Lucas, J H Bfoiden. C J Martin. 
Perceval R. Peffiey, P N. TrebKk, Thongs WUtdegge, FroL 
J T. Wilson 
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HYOmtlE AND METEOROLOGY 
/fytittmsche Mtitorologtt FUr ArUtt undNaturfmracher 
iVon Prof Dr W J van Bobber,^ Abtheilungi Vontand 
^derdeuUchenSeewarte in Hamburg (Stuttgart Ferd. 
Enke, 1895) * 

N O long prefoce is needed to prove that mltteorology 
and hygiene have a close and intimate ootmecUon, 
or that the study of both sciences may be mutually 
helpful The exhibition of a small death-rate docs not 
exhaust the whole of the problems with which hygiene 
busies Itself All that tends to ameborate the condition 
of the human race, all that ministers to the comfort 
or promotes the well-being of the individual, is cared 
fw by the student of hygiene That cbmate ait^ the 
phenomena, which we recognise under the comprehensive 
tSrm “weather," have an intimate connection with the 
health and comfort of the race, will not be senously 
denied, whatever different views may be held as to the 
precise manner, and to what degree, the condition of 
the atmosphere can operate on individual cases. Some 
kpowledge of meteorology has hitherto been demanded 
from candidates for diplomas m sanitary science, public 
health, or State medicine , and, judgng from the rules 
adopted by the G6uncil, December i, 1893, the con 
dittons of the cxaihination will in future* demand a still 
cfoser acquaintance, since the appheaht is required to 
show the possession of a “ distinctively high nroficiency, 
scientiik and practical, m all the bi^hes of t^y which 
concern the public health." To (nose who. seek some¬ 
thing more than a. ban: 'Superficial knowledge of meteor 
ology, this book will be very welcome, and not only to 
those who desire diplomas, but to the huger, though less 
s^ially instructed, class who desire the welfare of the 
hwum &mily 

iCoramg from one the direction of whose scientific 
srfklies IS distinctly meteorological, it might be anticipated 
that the book would deal more with thia Subject than 
with hygiene, and to |ome extent this is the casf, and 
p^ibly the 'iiUeres4m the book wilt on this account 
b^diminiahcd Wo wve a collection of facta, admirably 
aqhmged, though drawn, of course, mostly ftom German 
sohrees, and such a collection will be of the greatest 
vi^e to some student of sanitary and social science, 
trained, ih physidogical schools, will produce a 
wM of gre^r interest, more closely oonnected with 
the spread and mitigaUon of disease as affected by 
clifnate or meteorological condiUons of a more or less 
temporary character In one important respect, how- 
evaf, the book deviates frmn the generality of meteoro- 
lo|^ treatises, and at the same time removes an 
olAction which has frequently boqn uigedby physiaans, 
w$ asaeit that weather statistics ate not given m thn 
fbuQi which is most convenient or moat uitructive. To 
taka a mattt. M his obMrvations u too frequently the 
aim Oftin^maCBbrologiad ohrorear, and ooatequeatly 
main resulU for wperature, for ocahiple, arc given, 
wh^ the range af viglatnii ia the more impoitant 
fl^rnt from the ||edical poiat «f wow Thu Act u 


fully recognised by the author, and he deals not only 
with the mean values, but alw with the arohunt of 
variation from the arithmetic ihean and the frequency 
with which such variations occur • 

The book is divided into eight sections. The two first 
treat of the physical properties and of the various ingre¬ 
dients of the air Elementary physics charactenses the 
first, chemistry the second In this latter sectioa are 
described somewhat fully the gases which enter into the 
atmosphere, not excepting those which are present in 
minute quantities Accidental ingredients, su^ as dust 
and micro-organisms, arc also considered One does not 
meet with anything very new, but the facts are well and 
- pleasantly arranged, and would give any student all the 
information necessary for fully comprehending the suc¬ 
cessive chapters. It might have been expected that the 
constituents of water would have been treated with the 
s|une degree of fulness. Free oxygen in water may not 
be of the same importance as in the air, but the adration 
of water is not insignificant, whether rOgaided as an im 
portant withdrawal from the atmosphere Itself; or the part 
It playk in the oxidation of otganic matenal, be it in the 
form of otone or hydrogen dioxide, or other effiaent 
oxidiser 

The chapter on Temperature u admirable From a 
vast collection of material with which intimate study has 
made the author closely familiar, he is able to systematise 
and arrange those facts which have the greatest and most 
obvious beanng on the subject It is a graphic digest of 
all that affects the temperature of the world, and is amply 
illustrated by Ubles compiled from many sources. We 
wish we could puy>^iita a compliment on his maps ' In 
the map on page i ro it is only with great difficulty that 
tSurope IS recognised, and the one on- page 174 is very 
little better The ttbles are, however, so very well 
arranged, that this slight defect is of little consequence 

As an illustration of the minutenesk into which the 
author enters, we may quote the measures of the temper¬ 
ature of different parts of clothing when worn. The 
figures have been reduced to Fahrenheit scale, in which 
form, if IcfB scientific, they may be of use to some of the 
commercuid firms who are interested in such matters. 


Temn oo-^ coat 7> » 

„ \ hiIttUtn-oiat Mid vett 73 *^ 

„ ,, vest and Imen ihm 75*9 




834 

838 

847 


«S3 

898 


The loss of touperature which the body experiences at 
a temperature Of $9° is dummshed by clothing 10 the 
following proportfons - 

Radiation from the hare ekin 100 

„ when covered with wool 73 

„ when covered with wool Mid Unen <9, 

„ when covered with wool, litten, and 

veit 4fi 

„ when fully dreeoed ^ , JJ‘ 

It does not appear whether tha velocity eff the wind IiM 
been taken into account m deriving these figures. Tfre 
mportojice uf dothmg ctmies,‘liowever, again th lihe ^ 
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M aiTectcd by moisture, where the author computes and 
illustrates the amount of beat abstracted from tbe body 
in order to convert mto vapour tbe water which a 
saturated suit of clothes is capable of containing 

Fhis latter remark has reference naturally to the 
chapter on Precipitation, which, \i^th the following one 
on Thunder-storms, docs not call ^br any special remark 
Emphasis is laid on the purifying influences that ram and 
snow have on the atmosphere , but httle is said, perhaps, 
because little is known with certainty, of cleansing in¬ 
fluences on water The question how far water once con¬ 
taminated can be restored to its original organic impurity, 
without the processes of evaporation and reprecipitation, 
has exercised the minds of chenusts and sanitarians m 
this county with some seventy Information is still neces¬ 
sary both as to the processes at work and the agents by 
which impuntics are removed, as they admittedly are, by 
some self-cleansing method. The author is understood 
to recommend filtration as especially necessary to elim 
mate {auszuicketdtn) bactena, presumably bactena of a 
pathogenic character He does not seem to recognise 
the fact, if It be a fact, that a filter-bed covered with bac¬ 
tena has still the power of arresting in a very consider 
able degree the bactena m the water that filters through 
It How this is accomplished is another matter, which 
may not concern meteorology, but the large questions of 
sedimentation and percolation of water in its passage 
through the ground comes naturally mto the treatment by 
Dr Bebber, more especially as he enters with some 
degree of detail into ground water, and the conditions 
which make it potable or otherwise 

Wind and the motion of cyclones are subjects that the 
author has made peculiarly his own, and are dealt with 
here at considerable length Considering the important 
results that follow the transport of masses of air from 
place to place, and the mingling and purification of the 
atmosphere that is thus effected, it is not suggested that 
the subject receives an undue amount of attention The 
connection between cyclonic paths {Zugstnuse) and 
hygiene, however, is not so immediately evident, but the 
subject IS one that has long interested Dr Bebber, and 
he naturally has much to say It is meteorology pure 
and simple, and has this defect, that it is scarcely foil 
enough for the student of that science, and in too great 
detail fur the sanitarian 

Perhaps the most interesting chapter in the book is the 
last, on Chmate, and in which is treated diseases under 
various climatic conditions On page ays is given a table 
showing the annual mortality per thousand m various 
parts of the world This table is apparently thrown 
together haphazard, and does not exhibit that careful 
arrangement by which Dr Bebber m* other parts of his 
bode has illuminated his work and instructed the student. 
But the bald facts, as written down, gam by that very 
absence of symmetry, and are both interesting and 
gratifying It is true, as the author is careful to point 
out, that thci facts have been gathered under very vanous 
circumstands, under vanoi^ authorities and systems, 
and are mot ttnctly comparable , but making every allow¬ 
ance for inexact compilation, they do exhibit a manifest 
improvement in the health of nations, and bear a gratify¬ 
ing testttnony to the successful study and practical 
eniforcen^nt oS sanitary laws. The few samples we can 
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extract illustrate best the increased adaptibility of 
individuals to meet those conditions that are generally 
regarded as adverse to health and longevity Take the 
case of British troops in India 


From 1800-1830. Annual death ra 

te per thousand 84 6 

1830-1836 

57 7 

„ 1869-1878 

.. 193 

„ 1879-1887 v 

.. 163 


trom the West Indies the evidence is of the same 
character 


From 1820-1836 Luropean Traopi, Jamaica, Mortality I3I 
„ 1817-1846 „ „ Wert Indies ,, 7S 

„ 1879-1887 „ „ Jamaica „ ii'o 

„ 18*0-1836 Negro Troops, Jamaica ,, 30‘0 

„ 1879-1887 „ , ,116 

On the Gold Coast, the figures art so remarkable that 
that they can only be explained by supposing some 
dififerent method of computation to have b^n employed 
j m the two circumstances 

j From £829-1836 European Truoiw, fKild Coast 48311* 
1879-1883 „ , 68 

Possibly a similar source of error will explain the only 
retrograde case to be met with, for which the insalubrious 
climate of Cayenne is resjionsible 

From 1819-1849. Troops, Mortality 27 2 

In 1855 ... 90 8 

Of course some of these beneficent results may be 
attributed to greater care m the selection of men to be 
sent to these regions , but it would be distinctly wrong to 
deny also that much is due to insistence on improved 
conditions of residence, of clothing, of food and dnnk, 
especially in the maintenance of uncontaminatcd sources 
of drinking water, m fact an insistence on those conditions 
which sanitary science has shown to be Of the utmost 
importance jto individuals and nations 

Possibly, enough has been said here to show that we 
have to do with a very interesting book, and one far reach¬ 
ing m Its aims If we have to make any complaint, it is 
only to express the regret that it is not more so It is the 
omissions that are sometimes disappointing, the contents 
never arc We give, m conclusion, one last illustration 
Remembering that the book is issued liom Hamburg, and 
that this town suffered severely from the scoutge of 
cholera m 1892, one cannot but feel that the Observ¬ 
atory IS m possession of facts which could not but be of 
interest in discussing the vexed question of the spread of 
this disease Beyond the slightest possible mention on 
p 287, the authordoes not refer to it Yet it is suggested 
that he could have tedd ds. authontatively what meteor¬ 
ological conditions eoinddi^ with the greatest spread of 
the disease, that be could have given us details of the 
temperature of the^lground and,of the Elbe water (see 
p. 147) that presnnlably favoured the increase of the 
bacillus, if It did not come within bis province to discuss 
any dif^nces of mor{faolo^, of virulence, or repro¬ 
ductive faculty m the #ibrlo. 
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MECHANICAL BNGIJN^ERING 
A Text-book of Mechanical Engineertug By Wilfrid J 
Linehatn, Head of the Engineenng Department at the 
Goldsmiths' Company’s Institute, New Cross. (London 
Chapman and Hall, Limited, i8^) 


M r LINEHAM says that the desirability of wnting 
his book was suggested to lum by the initiative of 
the City and Guilds of London lnsti|ute in providing an 
■examination in mechanical engineering In preparing 
students fur this examination he was led, he says, “to 
consider seriously (i) whether the whole theory and prac¬ 
tice of mechanical engineering, or even a firlas of it, 
could be compressed into one volume , and (2) whether 
It was desirable so to compress it.” After examining Mr 
Lmeham’s book, we must confess to feeling grave doubt 
whether the second question, at least, should not have 
been answered in the negative before he set about the 
execution of so very large a task. Pie ambition of the 
attempt is, perhaps, more conspicuous than its success, 
at the same time the book has good features, and 
students of engineenng may learn from it much that will 
be valuable to them It is a novel contnbution to engineer¬ 
ing literature , by no means wholly satisfactory, but still 
one that should take a useful place 

Mr Lineham deprecates in advance the cnticism which 
he expects will be made on the compression of a vast 
subject into a single volume,by citing “the examples of 
great and successful writers-to wit, Rankine, Ganot, 
Oeschanel, and others.” We do not know whether both 
adjectives are intended to apply to (>anot and Deschancl, 
who, in any case, did not wntc on a subject which has a 
practice as well as a theory As to Rankine, who cer¬ 
tainly did wnte great and successful treatises on engineer 
ing, the citation seems particularly unfortunate To com 
press everything into one volume was exactly what Ran¬ 
kine did not do He wrote four or five large books deal 
ing with various branches of the subject, and did not 
hesitate to repeat certain portions in more than one book 
whenever that was necessary to make each intelligible 
apart from the rest Rankine’s method and the author’s 
are as wide apart as the poles , and of the two we prefer 
Rankine’s Moreover, Rankine, in his great senes of 
text-books, dealt almost wholly with the ratwnale of 
engineenng, but here, in a single volume, more than half 
the space is occupied by a description of the processes of 
the wotkshop 

It IS in the desenptive portions that Mr Lineham is at 
his best. Probably no tetter general account of hand 
and machine tools, and of the way to use them, has been 
published The pattern shop and foundry, the smithy, 
the machine shop, fitting and erecting shops, all come m 
for their due share of attention. The construction of a 
horizontal engine is selected as a typical case, and is 
described from sUrt to finish with minuteness of detail 
and with the aid of many admirable drawings. The 
illustrationa of the book are indeed excellent throughout, 
both in style and matter They are illustrations that 
really illustrate There are 73a of them, and all are 
■engineers’ drawings. They have been prepared with 
obvious care, and it would seem witii unsparing labour 
on the author’s own part. They are treated in a way 
^hich allows of their liberal introduction without much 
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expenditure of space In a word, they are everything 
that the lUusirations in such a text-brok ought to be. 
The descriptive section of the botric concludes^tb a 
useful chapter on boiler making and plate wt«ri^with a 
somewhat extended account of hydraulic nvMting pro¬ 
cesses, and with a short notice of electric welding In 
setting forth sO much descriptive matter as this first part 
includes, it is of course difficult tq preserve in all parts a 
proportion to which exception may not be tnhen. We 
could wish to have seen more space given to the milling 
processes, which take so prominent a place in modern 
workshops. Nine or ten pages for hydraulic nvetting, and 
a mere page and a half for the universal milling machine, 
seems less happy a proportion than the author has 
generally maintained This however, is a small matter, 
and It may safely be said that any engineenng pupil or 
apprentice will have his outlook widened, and his know- 
ledge considerably increased, by reading the first part of 
Mr Lineham’s book 

To the study of the second parb however, he will do 
well to bring some independent cnticism The first 
chapter is on the strength of matenals, and we had not 
penetrated far without finding the ground shaky Deal¬ 
ing with the nature of shear stress, the author uses the 
symbols ft f and f to indicate intensities of tensile, com 
pressive, and sheanng stress respectively, and resolves 
sheanng stress into normal stresses inclined at 45” to it by 
the equation 


n -VP 

ft or f, 1 


A 


fs 


1414 


This IS a bad start in a chapter which is to include refer 
ences to such subjects as the strength of thick cylinders, 
the torsion of square shafts, and the effects of combined 
tending and twisting in crank shafts. 

Immediately after this error is the following paragraph 

[ “ On account of the cup or wedge fracture exhibited when 

I a specimen is broken by tearing or crushing, and for other 
reasons. Prof Cams Wilson argues that rupture takes 
place by shear stresses at 45'', either wholly or partially 
Certain it is that the three stresses are intimately con 
nected, and assist each other in destroying the cohesion 
of the particles ” 

Wc have not an intimate acquaintance with the con 
tnbutions which Prof Carus-Wilson has made to this 
subject, but there is no evident reason why his authority 
should be invoked in support of an idea which is 
surely as old as the testing of materials. 

Turning to the paragraph headed “ Strength of square 
shaft,” we find a geometneal construction described at 
some lengtli, which is apparently based on Coulomb’s 
erroneous theory The student who has taken the trouble 
to follow this will feel excusably confused or irritated when 
he goes on to read the subsequent lines 

“St Venant showed, however, in 1856 that Coulomb’s 
nng theory was not strictly applicable to any but circular 
sections, and gave the following 

Moment of square section ■■ /, ( 2081*) 
because the greatest stress does not occur at the comers. 
To illustrate St Venant, Thomson and Tait have 
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iTiagmed the shaft to be a box full of liquid, which, if 
routed, would leave the latter behind somewhat, and the 
apices would cause two stresses—taotfential and centri¬ 
petal—to act on the particles, the former only being of 
momental walue ” 

Now what IS the student, whether at the New Cross 
Institute or elsewhere, to make of this without further 
explanation ? To introduce St Venant and say no more 
than this, is surely giving either too much or not enough. 
The same cnucism might be repeated at many other 
places. Under the heading of “ Pillars and Struts,” we 
are told that Euler is pronounced Oiler (this, at least, is 
nothing if not practical), and hu formula for the stability of 
long columns is quoted without explanation Gordon's 
fonmla and constants are also quoted, and the subject is 
dismissed with the dictum 

“Claxton Fidler says a pillar-strength cannot be an 
absolute quantity, but may be anywhere between Euler 
and Gordon’s results.” 1 

The theory of heat engines is treated in an equally 
scrappy and inconclusive fashion. The student wilt not 
find It easy to reconcile what he is told on p. 609 as to the 
effiaency of the engine not depending on the working 
subsunce, with the statement, on p 613, that “in prac¬ 
tice It IS difficult to find a sufficiently perfect substance” 
—which IS given as a reason why the efficiency of a real 
engine iS less than the efficiency in Carnot’s cycle. Me 
will find himself also at a loss to understand the state 
ment that “in adiabatic expansion external work is done 
at the expense of internal heat, and is therefore negative ”, 
or to see why the dryness fraction of Jtteam is necessarily 
“a whole number” (p 594) Again, to take a matter of 
first-rate importance in regard to the action of steam in 
the cylinder, initial condensation is spoken of as if it 
affea^ the efficiency merely by the trifling alteration it 
produces in the form of the expansion curve, and we do 
not find a hint as to the real reason for its highly pre¬ 
judicial efiect. 

It would be unfair to conclude that all the theoretical 
portions of the book are equally unsatisfoctory But 
at the best, tijeir brevity, and the narrow hmits of mathe¬ 
matical knowledge which the author assumes on the part 
of his readers, malK this part of the woik more like an 
engineering pocket-book than a treatise, the purpose of 
which ought to be to educate the student to reason about 
the appUration of mechanical pnnciples to engineering 
|f the book, in this aspect, is representative of the teach¬ 
ing which the new Polytechnics arc giving, it suggests 
the inquiry whether what Lord Armstrong once called 
“the vague cry for technical education” has met with 
the best possible response. We have no sympathy with 
those who would exclude either engineer apprentices or 
any other workmen from the highest education they are 
capable of But the question may fairly be asked whether 
a good deal of what is apparently taught, and taught 
for the express purpose of enabbng pupils to pass a 
speafied exjupination, is in any just sense education at 
all The mental discipline whi^ would be obtained by 
making a *bidy of problems such as are touched 
on in this book, would be of die highest value as an 
educatum tp the engineer But thert is no royal road 
to the cgB^prdiension of elastiaty and thermodynaihicS, 
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If the young apprentices and wotking lads, who, much 
to their credit, flock to the new Polytechnics, will take the 
trouble to truly master any of these things they will 
gam an intellectual possession which wiU make them 
better men, if not directly better workmen We would 
be the last to set a bound to their aspiration, or to dis¬ 
courage the study of Euler and St Venant But as a 
preparation for any such task, they must first, let us say* 
learn what is the meaning of a differential coeflSaent. 
To offer them scraps of conclusions which have to be 
taken on trust, and “ reasons ’’which can carfy conviction 
tone one except perhaps a jaded examiner, is giving stones 
to children who presumably cry for bread If this re¬ 
presents the “ theoretical ” side of technical education at 
the new technical schools understand it, or as examiners 
accept It, we are still some way from a satisfactory 
solution of the much-vexed problem For a great deal 
of this docs not usefully instniet, and,docs not effectually 
educate it is, as we have said, cither too much or not 
enough. I 

THE LAKE Oh GENEVA 
Lt Uman Monographte Ummologtque By F A. !■ orel 

Tome second (Lausantie f Rouge, 1895) 

HE first volume of Prof Forel’s work on the Lake of 
Geneva appeared in 1893, and was reviewed m these 
pages (voL xlvu p 5) It dealt chiefly with the physical 
history of the lake-basin, while the present one, con¬ 
taining parts 6-10 of the whole work, licgins with 
“Hydraulics,” or the currents, waves, j«rA«,’14hflttther 
deviations of the sqrfacc from the normal form of a fluid 
at rest It passes’ oft to thtfttnHl quesiibtts. such as 
the temperature at different depths, frcezingbt* thii surface, 
&c, next to optical questions, such ai the colour, oc¬ 
casional iridescence and other peculiarities of the water, 
and the phenomenon of the fata Morgana, then to 
acoustics (briefly), and lastly, to the chemistry of the 
water 

As It IB impossible, in the limits of a comparatively Short 
notice, to deal with the numerous subjects included m the 
present volume, we shall restnet ourselves to those which, 
perhaps, may be more widely interesting than the rest 
The first one concerns those cunous oscillations of the 
level of the lake, which locally are! calted ieichts This 
{dienomenon, as Refined by Prof Forel, consists in an 
alternate rise and fall of the suHiace of tbii Water, the 
movement being roughly comparable with that of a 
balanced plank, when set swinging by a iAight disturb¬ 
ance Tb^ oscillations are more or less rapid J thar 
amplitude varying mucE Commonly it is only a very few 
inches, but it may amount, though rarely, to about six 
feet—the disturbance sometimes lasting for twenty or 
twenty-five minutes. The whole question » discussed by 
Prof Forel in its vanous aspects, and a history given iff 
the different explanations which have beet) qd^Ced ^e 
attnbutes it neither to the eflbct of storpis, /im to that of 
wind, nor to that of varymg atmosphenc pressure, but to 
a disturbance of the whete mass of water (jgjttb-Uetqon, 
and comparts it to the effect which may hftijproiluced on 
a fluid contamed in a flat dish by taping the bottom. 
In this hypothesis, howetqr, he fiAmy adndts the 
existence of a difficulty, ng^y, that ;^hqtuikes Kfkl 
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Mkket tte not always associated, for in some cases the 
ibrmer have not hem accompanied by the latter The 
difficulty is undoubtedly a serious one, and it is thus met 
by ProC ForeL In an earthquake the undulatory move¬ 
ment IS variable in character In some cases it affiects a 
pendulum seismograph, m otheis it does not, much 
depending on the rate at which the shock travele If this 
be quick, it will not produce a perceptiUe undulation to 
a mass of water, if it be slow, it will set up a very 
sensible movement Thus an earthquake of the latter 
type will produce a ttiche^ but not one of the former 
There is much to be said in favour of this hypothesis, 
but further seismographic observations are required to 
show that there is a real coincidence between the nature 
of the earthquakes and the occurrence of the sackes 
More than one point of interest is discussed in the 
section dealing with opucal questions. The Swiss 
lakes, as is well known, vary in colour,- some having a 
distinctly green tint, but hUiers, and especially the Lake 
of Geneva, being nmed for the exquisite blue of the water 
To facilitate comparative observation, Prof Forel has 
constructed a scale of colours, beginning with sulphate 
of copper, as the pure blue, and representing the effects 
of chromate of potash added m proportions commencing 
with 2 and ending with 65 per cent After a careful 
study of the whole question, he comes to the conculsion 
that the colour of the water depends not merely on the 
quantity of minute mineral matter present in a state of 
suspension, but also on the amount present in solution 
The third point, the chemistry of the water, is also very 
interestmg The author has collected together a huge 
number of analyses already published, has added some 
othcTf, and discusses the whole. Ihese exhibit differences 
more considerable than we might have expected , for 
instance, the residue after enqxirauon vanes from t6o 
to 318 mgs. per litre. These difforenoes, allowing for 
possible errors, are probgMy due prunanly to the affluents 
of the lake, the watery of which are long in becoming 
completely mixed with the mam mass. The pnncipal 
constituents of this residue are carbonate of lime, sul¬ 
phate of lime, and carbonate of magnesia, the amounts 
being variable. Jlndently they depend partly upon the 
tune of the year, for in two samples, drawn from the same 
locality in January and m May, the numbers in the 
one case were as 3 3 a'd i, in the other 37 i 4 i 
The volume, in short, is foil of valuhble matter, and 
worthy of ity predecessor As we said of that, it is I 
a little too diffuse for a scientific treatise, but it was 
necessary, as the author then explained, to write it so 
as to attract a larger circle of purchasers. 

T G BONNEY 


OUR BOOK iiHELF 

A CatAegtu of tk* Books as§d Pamphlets im the Uinssy 
of the kiasuktster Museum. By W E. Hoyle, M A, 
f R.S £.; Keeper of the Museum. (Manchester J E 
Corniidi, 189$) 

This catatoguei of 393 pp., owes its anieaninoe ui pnnt 
to private entcifprise, and it noteworthy as being classified 
acoMdmg to the,** Dewey Decimal bystem,” uMer which 
each digit coauxNung the registration number of a book 
4naik8 a dntii^ nerrowmg m lu signtficance, and for 
the anftiigement under each class V Cutter^ “ Deamal 
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Author Table,” whereby each boidc receives a number 
which is virtually an abbrevutfon of ifs author's name. 
Thus, that “ 597‘094i Yaai • denote the seomid, and 

S97’094i Ya 3 ” the original editm of Varrell's ** History 
of Bnush Fishes,” may appear peiplexingi but it is 
claimed by the advocates m the Dewey-Cutter systems 
that however much the library may grow, these munencal 
combmObons will remain, and t^t they allow for maxi¬ 
mum extension with minimum disturlxance. 

The classified catalogue upon whidi we have commented 
covers 330 pp, and is followed by a supp^yventary 
“author catalogue.” ITie author modestly remarks in 
hiB preface, that the volume is “the work of one who 
IS not a professional libranun ” The labour of compilabon 
has been great, and this caulogue, like all else that its 
author has put before the world, bears strongly die stamp 
of thoroughness and accuracy We cordudly recommend 
It to our university and public librarians, not, however, 
without a fear that they may adjudge it dangerous in its 
over-elaboration. 

An mdex of subjects is appended, and Russian names 
have been transliterated according to the system advocated 
in our pages (Natuke, voL xli p 396), and adopted in 
many of the pnnapal scientific bbrancs. 

A Course of Ehmentary Prachcol Bacteriology, including 

Bactertologtcal Analysts and Chemistry By A. A. 

Kanthack, M D, and J H Drysdalc, M B (London 

Macmillan, 189$) 

A LITTLE volume of 137 pages, pnmanly intended to 
carry candidates for diplomas in Public Heuth through a 
three months' coune m bactenology, and not pretend¬ 
ing to be more than a laboratory guide. The instruc 
tions are extremely brief, and for the most part unaccom¬ 
panied by any theoretiral explanation. This entire 
divorce or theory and pracbee is, in our opinion, not 
unattended with danger, often IcMing the student to 
unmtelligentlycram the details of methods without having 
any proper understanding of the pnnciples involved It 
IS fr^uently forgotten that the chief oqect of laboratory 
work should be to gam a living knowlrage of a saence, 
rather than the acquisition of mere dexterity in its prac¬ 
tical technique. The exercises are, as we should anticipate 
from the eiqienence and standing of the authors, well 
choMn, thoroughly representabve, and cover a large 
amount of ground On the other hand, some statements 
made without qualification may easily give rise to mistakes 
if accepted without reserve. Thus ae are told that it is 
often pmiblc to give a definite opinion m from eighteen 
to forty-eight hours, as to the presence or absence of 
cholera vibnos Recent researches, however, go more 
and more to show that it is by no mbans so easy as was 
supposed to give a correct “ definite opinion ” as to the 
identity of this or any other particular imcro-otganism. 
We doubt whether bMtenolog^ is sufficiently advanced 
to admit of treatment in quite such a final and hard and 
fast manner as it receives in this text-book , but we are 
told that these pages are not to supplant the demonstrator, 
and we would add that th» should be carefoUy supple- 
-manted by the teacher If thus emjdoyed this work 
should prove a very valuable addibon to fhe bacterio¬ 
logical fiteiature of our country Especially welcome is 
the inclusion of the pnncipal mraods for the detection of 
some of the chemiau products of bacterial bfe. 

Primer of Navigation By A T Flagg (London. 

Macmillan, 1894.} 

Mr. Flaoo’s httlepnmer can be strongly recommended to 
all beginners, it is the A B C of the art of navigation. 
Every step is explamed in the most simple and accurate 
manner, and for students depending upon selftmitnicboii, 
a better or more clearly wntten pnmer would be difficult 
to faiUigine. 
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LETTERS TO THE EDITOR 
[Tk$ Edtiar dms met hoU kimtUf rufmtM fir efimtems ex 
fresiti iy Met terrti/emebnfs NetOer tarn kt mmderUUe 
to I if h 

Ifo nctkt it taktm ef atieiymetit cemmmticmtiemt ] 

The Otigln of the CultiTaUd Cinererie 
AhTER neduig the recent letten on the oogin of the caltivated 
CincrarU, I have conenlted the prindpel euthonties cited by Mr 
Hitcion in Natum of April e<, I now with to point out that 
Mr Bateson hat omitted from hit account of these recordi tome 
poataget which materially weaken hia eaae 
Mr Bateaon, at I undentand him, conndert hu letter to 
Move (i) that modem Gnerariaa aroae u hybndt from teveral 
distinct species i and (a) that the main Mtnres of exuding 
vanctiea wem establiahtd between about iSw and about 1846, 
as a result of the appeaiance of considerable “ sports ” among 
these hybrids or thdr offiipnng I will first diacuss the latter 
half of the letter, in which authorities are quoted to pro\e two 
special acta of hybridisation, performed at known dates Iqr known 
persons, and to show that certain named varieues arose as 
’* ^rts ’’ 

First, as to hybridism Drummond, of Cork, writing m 1837, 

IS quoted as recommending the cultivation of C (ruenta for the 
production of ‘‘line double and single varieties of different 
colours.” At this date, therefore, C (ruenta was apparently 
variable, and yielded forms worth cultivatioii without hybrid 
isation 

An article by Mrs. Loudon, wntlen in 1843, is next auoted os 
evidence that “ in or about 1837 ” l^minond obtained “ some 
handsome hybnds ” between C enunia and C Icmata In this 
artirle a list of other hybnds, said to have been produced 1^ 
unnamed persons between 1837 and 1843, is also pven It is 
not stated that these hybnds were grown by florists for exhibition, 
or that they had received definite names The iut is followed by 
a paragrapn, omitted by Mr Bateson, which is soimpmrtantthat 
I copy it at len^h 

“ Some of the most lieauuful Cineranas now m our green 
houses have been raised by Messrs. Henderson, Pine Apple 
Place I particularly C Hendertenii and the King, both raised from 
seeds or C (ruenta C vtaterkoutuma was nuacd by Mr Tate, 
gardener to John Waterhouse, Esq , of Well Mead, near Ualifsx, 
from seed of C Tusniaginu, fertilised b) the pollen of 
C (Tueuta Two new ones have lately bem raisw, of re 
markably clear and brilluuit colours, appamtiy from C (ruenta, 
named Queen Victoria and Pnnee Alben, by Mr IMerce, 
mnskryman, of ^ eovil, Somersetshire ” {Ladies Magattne of 
Gardening, 1843, p. ii3 ) 

Ihis pasHige clearly shows that in the wntePs belief the 
hybnds produ^ by Drummond and others had not given rise 
to two, at least, of the named varieties of her time certainly ] 
two, and probably two more, were descended from C (ruenta 

Mr Bateson refers to this account of C waterkousiaaa, and 
also to an earlier one, said to be communicated by Tate himself, the 
originator of the plant, to a wnter in Paxton's Mt^ianne of 
Botany, for 1838 In this account the parents are called 
C (ruenta and C tussihgofaha, and in this, the earbest 
account, there is no statement os to which species furnished seed 
and which pollen I do not know whether Tussilagefiha was 
ever recognised as a synonym of C Tusnlagints or not, since 
the name does not occur in the Judex Kewensis, where I find, os 
the only entry bearing on the subject, “ fPoterkousiana’-eSeneese 
tutsdaginu r’ Mr Itoteson has assumed that lussilago/oban 
identical with TmsGagtnu for while repeating only tte state 
ment g^ven by Mrs. Loudon, he ates both her article and that in 
J^tSis iiagexsegt as authMities. Is he sure that there did not 
exist in 1838 a florist’s variety named Tusalagofilutt 
Again, uie writer m Paxteeis Magasane goes on to express an 
opinton, not refhted to by Mr uiteson, that several of the 
flMsPs varieties Jiiiown to him are descended from C erseenta 
alone He recofunends the cultivation of various “ speaes and 
varieties ” {net hybrids) of Qnersna, and says “ one species 
esperially merits,cultivation, namely C (ruenta This ttuiy be 
regarded as the fihrent of many of thoee beautiful vaneties which 
are so succeiriu^ cultivated 1^ Mown. Henderson " {PaxtmJs 
Mat Bet {re ^ aao, net p. 43.) 

Against tbm ipeciiic statements, the only contempomry 
Bssertionlhgt oil named var eties are hydrids which is quoted by 
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Mr Bateron, occurs in the Journal dHmrtunUstre, hit (Ghent. 
1846) This journal contains a general statement that florists* 
Cineranas have been produced fay crossing and recrosaing sevetal 
speciea, which are named, but although a list of floriits' varietiea 
IS given, the exact histoiy and parentage of each variety is not 
attempt^ 

Finally Burbidge, who wrote in 1877, is quoted os bebeving 
that existmg vaneties are due to hybnditm between three spemei. 
It w not mentioned that Burbk^, before giviim the systematic- 
Iwt of hybrid plants, m which the passage lelieaupon occuis, is 
catefol to point out the uncertain nature of much cri his evidence, 
end even writes, by way of eaution to hu readers, thst “ the 
parentage of many of the hybnds enumerated in thu book is open 
to question ” (p. 118). 

I have only examined one of Mr Bateson’s cases of alleged 
“ sports,” namely C wetienana Thu plant, as Mr Batesoa 
says, IS desenbett and figured u having floweis of a deep blue, 
the rays being short and wide as compared with C waierkeustana, 
tot example I fiul to see why Mr Bateson calls thu a 
“ sport ” There u no evidence cited by him to show that it u 
descended from C wa/erkeuttana and if it u not, then there u 
nothing remarkable in the shortness of its rays. The colour 
gives no evidence, without detailed Knowledge of its descent ; 
for I find in Aixton's Magattno, between 1838 and 1841. 
varieties recorded which are " lilac tipped with purple,” “ np 
proaching to a blue,” “ bright blue,” ‘‘ blue or bluun,” and in 
1843 comes this “ deep blue ” variety wbienana to complete 
the gradual senes 

Tudging only from the documents referred to, it seems clear 
(1) that C (ruenta was cullivated, in what was believed to be a 
pure state, in 1837, and that it yielded valuable \-aneties, single 
and double, at that ilate , (3) that according to contemporary 
opinion, many of the vaneties cultivated between 18;^ anil 
1^3 were directly descended from C (ruenta, and were not 
hytods , and (3) tnst in 184a some ^ists, at least, were be 
lieved to produce new vaneties by the contmued cultivation of 
C (ruenta alone 

So for as Mr Bateson’s history goes, therefore, it estabhshes 
the existence in 1843 of sufficient named vaneties, bebeved to be 
pure bred C irnenta, to serve as parents for the Bowen of 
to-day 

As to the actual pedigree of the modem vaneties, 1 am not 
Qualified to express an opinion All I wish to show is that the 
documents relied upon by Mr Bateson do not demonstrate the 
conectness of hu views, and that his emphatic statements ate 
simply evidence of want of care m consultiim and quoting 
the authonties refined to W F R Wei non 

University College, I.ondon, May l J 


I HA\ s read with some interest the communications on thiv 
subject which have appeared in Nature, and I may add that I 
have examined livw planu of the species in question with Mr 
Thiselton Oyer M) memory also serves me suffiaently far 
hack to remember a great variety of diAerent “strains” of 
Cineraria, in which they hod not got so far away from the jurent 
C (ruenta as they now are I say the parent C eruenta, tweause 
I believe that we have to deal with races or strains, obtuned Iqr 
selection according to the taste of the several selectors, and not 
with the descendants of hybnds between different species I 
think Mr Bateson has relied too Implicity on the literature of 
the subject Many of the records of nybnd productions in 
the vegetable kingdom are based upon groundless amumptions ; 
mere seminal vanations having bem mistaken fur creases. It 
requires some skUl and care to raise hybnds 10 the CompositK 1 
and when you have raised your hybnd, even asuinuiig a fertile 
one, you can only propa|nte il vcgeUtivcly. All stability is 
gone But It » not so with selected seminal vanations of a given 
speaes. They wiU mtercroM most freely, and give birth to new 
varieties without end, yet each one of those vaneties may be 
reproduced from leed, ^ careful isolation, without a single 
" bastard’'appeanng 'ITiei* are several rostances among our 
culbvated pluU of this great plasticity combined with stability, 
but I will mve only one—the Ouna Aster I select thu because 
there can be no querium of hybndity j and there ii os great, or 
even a greater, variety than in the herbaceous Cmerarks. But 
with regard to the latter, I think our expenence and the trust¬ 
worthy tiieiature go to prove that it u an analogous ease Care¬ 
ful lelectioii, year after year, has resulted in the vanqus fixed 
races or strains offered 1^ flonsts. I am aware that the letters. 
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on thii subjwt by no means exhaust it, but I think it may be 
safely asserted that selection has yielded much more than sports. 

W Botting HEMBUty 

Prof Milne's Observation of the ArKsntins Earth¬ 
quake, October 37, 1894. 

A FEW days I received from Prof Milne a letter, dated 
March 15, 1895, in which he sends me a list of earthquake dis 
turbances, couij^ed from the records he was iurtunate enough to 
rescue from the fire whuh destroyed his bouse on Felmiary 17 
In this list I find no less than three observations of the great 
Argentine earthquake of October 27, 1894, which was recorded 
by three diflerent horizontal pendulums The times given for 
the beginnuig of the earthquake—viz. i8h lOm , i8h 5m , lyh. 
41m '—are not very trustworthy, because they were determined 
by measuring the linear distance fratn a break in the curve 
which was caused regular!) every day about noon by taking 
away the lamp. The exact times of these breaks were noted 
in a book, which, unfortunately, was destroyed by the fire Prof 
Milne, however, tells me that in the uistmment, to whiih cor 
responds the first of the above menUoned times, the lamp was 
always removed withm half a minute or one minute from noon 
fjapan time) Consequently, the error cannot exceed a few 
minutes. The duration of the disturbance was between two 
and three hours m all the three Instruments. 

If we consider that the error of the first observation u not 
IikeW to exceed ten minutes, then we find, by comparing 
Prof. Milne’s observations wUh those made in burope, that 
although the sphencal distance between the epicentre of the 
earthquake and Tokio is »o hss than 17,400 ktlomeint, the 
earth motion reached Japan at about the same time, or perhaps 
-even a little earlier, tium it arnved in Europe It is unnecessary 
to point out the interest which is attached to systematic ohser 
vations of this kind Ifrof Milne s observation is probably the 
first in which an earthquake was noticed I91 seismic instrumenhi 
at a place so near the antipodes of the earthquake centre A 
straight hne between the two points is onlv very httk shorter 
than the earth’s diameter, the time required for the motion to 
pasi through the globe was probably lets than twenty mmutes. 

Merseburg, Ma) 1 E von Rbmeur Paschwitz. 


Ouamns in Fiahea* Sldna 

In a joint paper by Mr J T Cunningham and myself (Phtl 
Ttaus vol cUkxiv , 1893, B, pp 765-812), we have ventured 
to question the accuracy of the statement made m manv text books 
of physiological chemistry, that mitnuieoccursin comtunation with 
oakniun in the skin of fishes. We found that the giuinine occurs 
in the free Slate In the last number of Hoppe Seyler’s Zeit 
ttkrifl fUr Pkyswhgtztht Ckemte there is a paper by Herr I 
Albmht Berthe dealing with this subject, in which he shows 
that the cakium so frequently found with the guamne is due to 
the presence of impurities denved from the tissues and the scales 
Ito amount depends upon that of the impurities present, and 
is very variable Instead of finiUng ii 76 per cent required by 
the formula of “ GuanMait,'' Berthe finds lets than one third of 
that percentage present, and even this also vanes within wide 
limits. In the paper referred to above, we found one source of the 
calmum wosdue to the presence of comparative latge crystals of 
calcium phosphate, which are figured on p 788) but there is no 
doubt that the bulk of it is denved from the scales. 

Chas a. MacMunn 


Oakleigh, Wolverhampton, May 4 


The Oldeat Vertebrats Foiall 
Noticing m your iitue of Apnl 11 a reference to the dis 
covery of specimens of Cyatkaspts in the Silunan of Gotland m 
strata equivalent to the English Wenlock, and with it the state 
ment that these fossils are “ for the premt the oldest known 
vertebrates,” I am led to call your attention to the species 
desenbed myself from Silunaii strata m Pennsylvania In 1885 
(p. ifi), and mun m 1892 (p. 542), in the QuarUrfy 
the GeolagicarSociety I forward with this a copy of the paper, 
from which it will be seen that the Salmi (Onanduga) beds that 
yielded PiJttatpu are older than the Ludlow (or Lower Helder 
berg), and that the Chnton are older than the Wenlock (or 
JVUS^psni). Consequently Omhm CitzUoni of the latter group is 
thua iar the oldeat vertebrate E. W Clavfoik. 

Akron, Ohio 


' TbasS hour* arc Japan tiaw, /.a 9b. eBii«rGrtaBwkb,ai><)aNi*clioii«d 
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IhRREslRlAL HFLIUM 
CINCE our hnt reference to this subject three com- 
^ municatiuns have lieen laid before the Royal Society 
They are as follows — 


Helium, a (.asi-ous Constituent of Cutain 
Minerals ‘ 

account is giien of the extraction ofa mixture Of hydrogen 
and helium from a felspatliic rock containing the mineral 
cliveite It is shown that 111 all probeUlity the gas described 
in the prelinufuiiy note of March 36 was with 

atmoNphenc argon fhe gas now obtained consists of hydrogen, 
probably denved from some free metal in the feltpu, some 
nitrogen and helium The density of helium, nearly firM from 
nitrogen, wax found to lx. j 89 I nan the wavelength of 
sound m the gas, from ahicTi the theoretical ratio of specific 
heals 1 66 is appniximauly olitained, the conclusion may lie 
drawn that helium, like aigon, is monatomic Evidence is pro 
duced that tile gas evolved from cltvcile is not a hydnde, and a 
comparison is made of iht spectra of argon and helium Thtre 
are four specially charactenstic lines in the helium <mectnim 
which are absent from that of argon they are a bnlliant ted, 
the I), line of a very brilliant yellow, a peacock green hue, and 
a bnlliant violet line One cunous fact is that the gas fixjm 
efovette, freed from all inipunties removable Iw sjiarkiiig with 
oxy^ in presenci of caustic potash, liesides other fainter Imes, 
exmbitB one, and only one, of the characteristic bright red pan 
of argon lines. This, and other evidence of the wme kmd, 
appears to suggest that atmospheric aigon and hehum have some 
common consUtuent 

Attention is drawn to the fact that on subtracting 16 (the 
common dilTerencc tietween the atomic weights of elements of 
the first and second senes) from 20, the approximate density of 
argon, the remainder is 4, a number closely approximating to 
the density of hehum , or, 1/32 besubtracted from 40, the atomic 
weight of argon if it be a monatomic gas, the remainder is 8, or 
twice the density of helium, and its atomic weight if it too is a 
monatomic gas. 


On the New Gas obtained irom Lraninitb* 
Since my communication on the gas obtained from Uranimte 
(Brofmente) was sent m to the S<»ety on the 25th ult, I 
have been employing the method I there referred to m several 
directions, among them to determine whether the spectrum of 
the gas indicates a simple or a complex origin 

1 was led to make ihis special inquiry on account of the 
I difference in the frequency of the appearance of D, and the other 
lines to which I referred in the solar chromosphere tor 
instance, if we take the lines 4471, and 4302, the frequennex 
are as follows, according to \ oung * — 

D, 100 (maximum) 

4471 100 

430a 3 

Hence, we might he justified in suppoung that and 4471 an 
produced by the same gas, and that 4302 owes its ori^ to a 
Afferent one 

But friithcr experiment has given me one case in which 
shows bright, while 4471 is entirely absent I may now arid 
that an equally important line to 4471, one at 4ua6'S, appears, 
with the disjiersion employed, in the spectrum of Brbe^tc 
and both these lines are wide and flufly, like the lines of hydrogen, 
and are apparently reversed 

The Ime 4026 5 has not been recorded by Young, thoa|^, as 
I have stated, the frequency of appearancea of 4471 lepieseilts 
the maximum I still, while this.is so, the intensity of both these 
lines m the sp^ra of the hottest stars is not suipossed, even hy 
those of hydfrogen. Hence, opinion ss to their representiiig the 
same gas most be suspended; Further, 1 have photographer] u 
Ime at 4388 apparentlr coincident with another important lini. 
In the same stars. Whether, coming from one source or two, in 
these three lines seen along with Ds in the gas obtained hy me 
from Bibaente, we have, it would seem, ran hmne the roust 
importantBnes in the spertra of itaiB of Group III, in which 
stars alone we find D, reversed Should these results be con 
firmed, the importance of the gas or gases they represent at a 


1 By Prof W Ramsay. FILS. (alwninX 
sSj^noM ByJ henaaaLoekya'.CB F R B. 
* ijat “Solar Physics lodtycr, p. Bis 
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itkmofai^otnKraphof tlMmetnimof_ 

bftOb^^alinett A6(^t Thb ii anockted 
with D| in Broggerite and uevdte, but the ydlow hnc hat been 
aeen in Monazite without X 667 It if almoft certain, then, that 
thew tw6 linef represent two gaaet. Certainty cannot beamved 
at till a larger quantity of gat has been obtained 
Again, the red hne at X 6575, dote to C, referred to in my 
previous communication, is seen bothin Gummite and Broggente, 
but m one case (Ciummlte) it is seen without I}«, and m the other 
with It, in one case (Broggerite) Without A 614, and m the other 
with it The above condiitioiit hold here also 
This hne X 614, poasil^ coincident with a chromospheric 
hne, has been recorded in Gummiteand Brbggente It has been 
aeen with 1), (m Brbm^te) and without it (ui Gummite) 

I have said enou^ to indicate that the preliminary recon 
naissance suggests that the gas obtained from Broggerite by my 
mrthod IS one of omnplex origm. 

I now proceed to show that the same conclusion holds good for 
the gates obtained by Prafe. Ramsay and Cleve from Cteveite 

this purpose, as the final measures of the bnes of the gas 
at obtained from Clevelte by Profe. Ramtw and Cleve have not 
yet been published, I take those given by Crookes,* and Cleve," 
as observed fay Thafen. 

These are at fbllosrs, onutting the yellow line — 

Crookes, | Thaien 


Sgos 

56641 

516 IS 


500 81 
48063 


6677 


4713 s 


The moat defirute and stnkmg result to fitf obtained is that, tn 
the spectra of the minerals giving the yellow hne, 1 have so fer 
exarmncd, I have never once seen the lines recorded fay Crookes 
and Tha)^ in the blue This demonstrates that the gas obtamed 

from certain specimens of Qeveite by chemical methods is vastly 
different from that obtained by my method from certain specimens 
of Broggerite, and since, from the point of view of the blue bnes, 
the spectrum of the gas obtiuned from Cleveite is more complex 
than that of Broggente, the mi itself cannot be more simple 
Even the blue unes therosdves, instead of appearing cm bloc, 
vary enornioudy m the sun, the appearances bo^— 


These are not the only fiKts which can be adduced to suggest 
that the gat from Clevcnc is at complex as that from Broggente 
But while, on the one hand, the simple nature of the gases 
obUined iy Profe. Runsay and Cleve and by myself must be 
given up, reascming on spectroscopic lines 1 the observations I 
nave alr^y made on several minerals indicate that the gases 
composing die mixtures are by no means the only ones we may 
hope to obtain. 

This part of the inquiry will be more specially conudered in a 


I may remark m conclusion that m this preliminary Inquiry 
no attempt has been made to separate the poesibly new gases 
from the known ones which come over with them | hence, the 
Inies are in tome cases very dim, and the application of hfeli 
dikpertion u ImpossiUe. The wave fengths, therefore, etpeciauj 
in the visible ^Mttrum, are approximations only 3 but the view 


that we are realfy deahiy with gases qierative in the solar 
atmoryh e re, like the heBum which produces D. is strengthened 
fay the bet that of the 6a lines to far recorM as new in the 


-------—r the w_-- 

lengths assigned to chrametyhetie lines in Young’s table I am 
asrare that moat of the duomaaphcnc lines have been recently 
lefened to as dn* iio iron, but I bdieve this result does not 
depend upon Areot cotnpansons, and it is entirely oppoeed to 
t^cw^ iiani^ te^town from the srork of the Italian 

> MAToaa, vol U. p. Mf “ 
t Cas ^ ttmdmt, Aprate, p. Ijs- 

-isaa* VOL. 52] 


On thb New Gas oeiaised fxom Ueaniniie.* 

In my preliminary note communicated to the Rcyal Society 
n the asth ulL I gave the wave-lengths of the lines which had 
een observed both at reduced and at atmusphstic pressure in 
the gas (or gases) produced by the method to wh^ I then 
referred mheaturn the inmeral Uranimte (Broggente) in vacuo 
As a short title, in future I shall term thb the dittiUatioo 

he various photomphs obtained have been reduced 
! leniphy of the liiMw in the structure spectra of 
■rved beyond the region mapped by Hasaelberg 


the spectra o 

Uranimte for the iwrpose of determining whether any of them 
gave lines indicatu^ the presence of the gas m Uranmite or of 
other ggases. 

I now give a talile of the fanes so fiv measured in the spectra 
of 18 mmeiaU between XX 3889 and 4580 R, the region in 
which, with the pbtes cmptoyM, the photographic action u most 
intense 

ones Phetogra^i tn the Sfotira tf Oasei obtained from 
vanons Mmerals eiftrimontod upon up to May 6. 


Rowland XngstrOii 


3889 

3947 

398a 


433« 

4347 

4398 I 


4<»S'9 
4141 3 

41443 

41763 

4181 3 
433p 


4397 3 
445*3 

44703 

45143 

45a> 3 
4579 3 


Clwoiwo. 

KcUpM 

Ononroir 

vrtmkiw* 

(Anfiurems 



■Ulb) 

(^^3) 

wiikX 

3888 73 H 

38891 

. 

3945 a H 

3946-0 
398a-0 



40*65 

40*65 


4144-0 

41440 

41780 

41788 

41778 

4338 

. 

4338*9 

43*85 

14396 

4W*o 

43985 

43987 

♦♦54 „ 

4471 8 

4471 a 

447 1 8 

45>4-o 

45US 


4512-0 

4Saa-9 



* Brand hydrogen lines MIsnd c 
U = hnss noted frequently in tl 
H 1= pbotoinuphed^ Hale. 

hi% table I may remrurk that, c 

of April as, the final discuarion has shown tl „ 

lines are hydrogen structure hnes in the region beyond that 
mapped by llai^berg — 

4479. 4196, 41561 Mul 4>5a 5 

The line 4368 is also omitted from this fast, as it hak not been 
finally determmed whether it coiiieides with a bne of O 

In the table, heskles the XX on Angstrom's and Rowland’a 
scale, I give lines which have been observed m the sun^s chromo¬ 
sphere and chrumcled by Young, those photogiaphed during the 
eebpae of 1893 with a 6-inch prismatic camera, by Mr Fowler, 
and those photogiaphed with toe same instruAient at Kensington 
in some stars of Group III of my claisificatton in the cimstelb 
tkm of Orion 

Thb bUe carries the mauer of the relation of the new (psea to 


three, but of many of tiie bnes whMh, 40 far, have bsca clasaed 
as “nnkiiown” Iw students both ofs^ and stellsnchembtiy; 
and if thu be confirmed, we eie evidently in tip presence cl a 
MW order of gases of the highest import^ to cdesdid* 
ehemistre, though perhaps tbe^ may be of smaU practical value 
to ebembts, because their cotroounds and assockted elements 
are, for the moat part, hulden diwp m the earth’s interior 
The feeb that all the eld teneatnal gases, sri* the exception 
1 Third Note ByJ Ncnnan Lockytr, C B., F'R.S. 
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though they____ 

kcuredy yet ghni{)Md, have already, in all probabdity, niMied 
ua with many p^tt of contact between mu own planet ana the 
hottest part of our central faunmaiy that we can gM at and stars 
like Beuatnx, are foil of hope for Uie future, not only m relation 
to the poasihdity of more closely correlatug celestia] and ter 
—■ • -],Qt in indteating that a terrestnal chemistry 


founded on low deiwty I_ . 

hugely enter, is capahile of almokt infinite expansion when the 
actions and reactKms of the new order of gases, almost it maybe 
said, of noiamount raipoitance in certain stages of stellar evolu 
tion, ritsJl have bten comjdetely studied 
With regard to the differences indicated between the results 
of the chromospheric and eclipse observations in the above 
taUe, It may be useful to remark that Prof Youngs “firt 
queneies,' invalnaUe though they are, must necessarily lie of 
less importance, from the. present point of view, than the eebpse 
pbservatiQos obtained, it may almost be said, at the same instant 
of time There may be, and doubtless are, two perfectly 
distinct causes for the appearanct of the so called chromospheric 
lines bust, the tranquil condition of the louMr strata of the 
sun s atinos]diere whidi gives us the pure spectrum produced at 
a constant—and the hiidM that «e know of in the sun—tempera 
ture Secondly, the disturbed condition which fills the spectrum 
with lines of a so called prominence Formerly it was umsers 
ally im^ined that the prominences were shot up from below f 
and in that case the lines added would indicate a temperature 
than the normal But 1 have sent many jiaperi in to the 

at^the'^wimt tim^^Siul^view isnnthinksble If 
these disturbance lines are produced from above, they may repre 
sent the effecU of many stages of /awer temperature lienee a 
list chromosfdienc Imes loses most of its value unless the 


appearing at the same place at the same instant of time are 
recorded 

Now, this same place and same time condibon is perfectly met 
by eclipse {AqtQgsaphs and hence I attac 1 a gnmt value to 
them But Uie eompanaon between sdefa eclipse observations 
and the specte/if certain stars indicates that the latter in all 
probability afford the best entena of all 


rJ/£ MARQU1S> OF SAPORTA 

I N the study of palseobotany we may concern ourselves 
with the vanous problems of distribution, the geologic 
sequence of plant ty^ the value of fossil plants in com 
parative stratigraphy, and as tests of climatic conditions , 
or our attention may be concentrated on the impoitant 
facts revealed by a microscopic study of petrified plant 
tissues The latter field of research, in which Prof 
Willutmson has laboured with remarkable success during 
the last twenty-five years, is gradually being recognised 
by botanists as a branch of their science which they 
c uinot afford to neglect nf dealing with the wider pro 
blems of plant life Fascinated by the almost incredible | 
perfection m which Palseoxoic, and more rarely Mesosoic, | 
species have been preserved, the student of vegeUblc { 
morphology is apt to take too little heed of the wealth I 
of material which can only be studied in the form of | 
structureless casts or impressions In the majonty of 
fossil floras the geologist or botanist must perforce confine 
himself to an eagmination of the few isolated and im 
perfect fragments that have escaped destruction in the 
process of denudation and rock builikng, and have been 
preserved, by fossilisation as meagre representatives of 
a past vegetation As a specialist in this latter branch 
of palseobotany, there hat been no more ardent worker 
since tbfr days of Adtfl^e Brongniart, whom we may 
regard as die Ibunder of palscobpti^cal saence, than the 
Manfoiff df Sapbrta. Sanorta s recent death, at his home 
m Atx-en Pitrifence, at tne age of seventy two, has de 
pnved botanical ‘and getflogtcal science of anunusually 
able and vigohclfHl^wOilcer ^ ~ 

qtiMafoir oflbc Sun wiuchl 
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A perusal of Saportas numerous contributions to 
sctentific literature affords abundant evidence of cntical 
and detailed investigation during a long period of years 
nearly the whole of his published work has been in the 
domain of fossil botany The Tertiary vegetation of 
France forms the subject of several of his contributions 
to science From an p irly st^ of hia career the Caino 
roic plant beanng strata of Provence have occupied a 
prominent position in his paljeobotanical studies, the 
Eocene flora of Aix i valuable monograph on the 
remnants of an Eocene flora preserved in the tuffs of 
Sdsanne, and various other wntings on Tertiary {flams, 
bear eloquent testimony not only to a remarkable {lower 
of detailed systematie work, but to 1 striking aptitude 
for a broad and philosophic manner of treatment 
Students of Mesoxoie botany soon learn to a{>prcciate 
Sa{>ortas memoirs on Cretaceous and Jurassic plants, 
and es(>ecia]ly the splendid senes of monc^paphs on the 
Jurassic flora of France, published as separate volumes 
of the “ Paldontolotpc hrin^ise ’ from 1873 91 in this 
profusely illustrated work, dealing pnmanly with h rench 
vegetation, we have to a large extent a general hand 
book of Oolitic botany One feature which sets a high 
value on Saporta’s (laLeobotanical work, is his widt 
and thorough acqwintance with the facts of distnbution 
and taxonomy of nving plants Pala.ontological records 
are often in themselves of no s(>ecial interest to zoologists 
and botanists, hut if interpreted as indices of plant 
distnbatioR m {last ages, and applied to the wider 
problems of the evolution and dissemination of plant 
ty{)ea they assume considerable )m{>ortancc ba{)ortts 
knowledge of recent floras, and his keen enthusiasm as an 
evolutionist, led him to re^rd fossil plants not simply as 
convenient aids to the stratigraphical geologist, but as 
affording indispensable data to the student of plant 
phytogeny In “ Le Monde des {flantesavant 1 a{>pantion 
de Ihomme (Pant, 1879), we have a senes of articles 
originally published m the Rn tu A. r Dtitx Moitdei ind 
/a Naturt, m which Saporta’s encycIop«di( information 
and finished literary style combine to render attractive to 
the layman and the specialist a retros{>ect of {flant life 
dunng the geologic ages Unfortunately the elaborate 
frontispiece to this volume, desenbed as the “ oldest known 
land {flant,’ and named hoptrrts Montrtty is merely 1 
rwresentation of an iron pyntes infiltration on the surfocc 
of a Silurian slate, and cannot be retained as a plant 
iirmression In a more recent and smaller volume, 
“ Ongine palfcntolomque des arbrescultiv^ou utilises par 
I homme" (Pans, i8wX we have an interesting sketch of the 
geoIogKal history of existing fbreat trees and in another 
and more ambitious work,’ in collaboration with Proi 
Manon, an attem(>t is made to follow the tines of dooent 
of d)« several subdivisions oi the vegetable kingdom* Ibe 
pabeobotanist who is bold enough to venture on the task 
of tracing out the ancestry of plant forms, and of attack 
ing the problems of development, is exposed to the very 
senous danger of allowing unsound Imlcs to form {>art of 
his chams of life Saporta’s constant desire to treat 
fossil plants from the {mint of view of a sanguine evu 
luUonist, who wishes to piess into his service all possible 
pieces of evidence towards the better understanding of 
the process of {flant evolution, has in certain instances 
bem led beyond the limits of accurate scientihc reasoning 
The mimnty of the so called fossil algae, to which he has 
devoted considerable attention, have been put out of 
court by Natkorst and others, as having no claim to con 
siderotion as records (ffthallo^ytichfo and it is generally 
agreed that the value of his work in this direction is 
senously discounted, by the more than doubtful speamens 
which are described as vestiges of the lower and more 

S 'lve forms eff plants A few months before his 
baporta completed an exhaustive monograph on 

1 SapccU and Manon I Svahition dn rtsne v4c«tai 3 ">•' 
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the Mesoroic flora of Portuiral, ‘ thii worit marks m I ment of the I ot il Oovcmment Board He had a 


important advance in our knowledge of Lower Cretaceous 
and Upper Jurassic vet,ctatioti , and of speaal interest 
are the vanous forms of irchetypal angiosperms ” closely 
resembhng similar fossils from the Potomac beds of 
North Amenca 1 his last monograph, full of elaborate 
botanical and stratigraphical w^, affords a striking 
proof of the ener^ and youthful enthusiasm of the 
iLttran student Saporta’s name wiU ever be held in 
icsptct by succeeding generations as that of a pioneer 
of paltobotinic il science, and by those who were 
privileged to know him personally, or as a i orrespondent 
ever ready to render assistance to younger workers the 
death of the Marquis of Saporu must be felt not merely 
as the termmation of the labours of one of the foremost 
paLeobotanists, but as the removal of a generous fnend 
and colleague, whose wide knowledge and untiring devo 
tion to science will stimulate ^nger investigators to 
more vigorous efibrts in the nch field of palcobotanical 
study A C Sfward 

S/Jt OEOJtOF BUtHANAN 
'^HE death of Sir iitorge Buchanan removes from our 

■s midst a leader in that branch of medical science 
which concerns itself with the prevention of disease His 
death came very unexpectedly, for the cucumst inces of 
his ill health were known only to a circle of intimate 
fhends and his great desire to go on working as long is 
work was practicable, made him suflSciently cheerful to 
disguise the suflfinang which ho at times experienced 
It IS some three years since he resigned the post of 
medical officer to the Local Government Board, this step 
having been taken by him on account of failing health 
But he still found plenty of pleasurable occupation in 
connection with the vanous learned and scientific bodies 
with which ho was assoaated, and he also served on the 
Royal Commission on Tuberculosis of which he became 
chairman on I ord Basing s death He was a pupil of 
University College, of which body he became a Fellow, 
he graduated B A and M D at the University of I ondon, 
and at his second M B he distinguished himself by carry 
ing oflf several gold medals and scholarships I iter on 
he became medical officer of health to the distnct of St 
Giles, where he laboured hard for years to improve the 
conditions of public health and to amend the then tembly 
faulty circumstances under which the people lived It 
was here that he attracted the attention of Sir John 
Simon, then medical officer of the Pnvy Council, and 
under him he served both as a temrarary and, later on as 
a permanent medical inspector During this penod, and 
sutHMquently when he himself directed the public health 
department of the State the investigations which he 
earned out, and the reports which he presented to Parba 
ment, embodied the results of work of which England 
may feel proud As a type of the class of worit we refer 
to, we may instance his prolonged investigations into the 
influence on health of huge public works, of water supply 
and sewerage, and his discovery of the lessening of mor 
tality from pulmonary consumption wherever the con 
stTuction of sewers had led to a lowenng of the sub soil 
water Some of his papers on the subject of vaccination 
m relation to small pox are also of the greatest value, 
they were the result of most carefol labour, as well as of 
an earnest desire to eliminate all possible sources of 
error, and to arrive at the truth alone, and the 
more ho studied the subject, the more convinced he 
bet^e of the value of vaccmation as a measure of 
public health He sought to secure for all the work 
tie did or supervised a truly scientific basis, and 
he always attached the greatest importance to the 
auxiliary saenrac work for which a social, but only a 
small, grant is annually made to the medical depart 

1 FIcrt IbOTic te P«rtBS»l (Dineuon dei tnvstuc gtek«iqac* do 
PortugoOi Ltri>an#«lM 
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marked licer<iry talent, and a conspicuous power of 
setting out the salient points of the work done by his 
inspectorial staff with the result that his annual reports 
have gradutlly come into great demand by sanitarians 
ind public health authonties in almost every part of the 
world rhe result of all his labours is by no means accom¬ 
plished, in some places work on the lines he has indicated 
has hardly commenced, and it must almost necessarily be 
that much that he has taught will, in the lajist of tune, 
fail to be wsm 1 ited w ith his name But those who know 
the nature of his worit and who appreciate the thorough¬ 
ness which alu lys characterised it, will readily understand 
how for reaching, ind beneficial the results must in the end 
be In 1882 he was elected to the Senate of the Univer 
sity of London, and in the same year he was made a 
I cilow of the Koy il Society , but otherwise distinctions 
c ime to him m iinly at the close of his official career 
This was doubtless lirgely due to all absence of self 
seeking in his eharacter As head of a department he 
was always trying to promote the welfere of those under 
him, and it was only when he retired on a comparatively 
small pension th it he asked for some < onsideration in 
view of the long services he had rendered to the State 
before he gave his w bole time to his official duties But the 
Treasury gave their usual answer, and he said no more 
At this date he u is m ide i Knight Bachelor and m i8<i) 
he received the honorarj degree of LL D of the Unive 
sity of Edinburgh He wis a past President of the 
k pidemiologieal Society, a Censor of the Royal College 
of Physicians of I ondon, and he acted as adviser in 
scientific and other matters to several other bodies If 
such a charactenstu tan be deemed a fault. Sir (>eorgc 
Buchanans most prominent failing was an inabihty to 
conceal his sense of those who, as he thought, sacrificed 
principles and at times the truth itself in matters re 
fating to the id\ inccment of public health, for pur 
|x>aes of notoriety or of policy But, on the other hand, 
no chief of a public droartment ever won the affection 
as well as the esteem of his staff better than Sir George 
Buchan in did and he m ide it no secret that in regard 
to this he WIS alwiys desirous to lecall the example of 
his own foimcr chief who happily, still lives, and to 
whom he was devotedly attached 

NOTES 

Our readers will be glad to know thu Prof Huxley conUnues 
t > improve in hi ilih \ telegram received from Eastbourne os 
we gs to press slates that he » progressing fiivourably, and ik 
able to get up daily hut is hardly strong enough yet to leave his 
room 

THfc Bill which was introduced mto the House of Lords on 
Thursday last by I r rd Playfiur, on behalf of the Government, 
may be fauly said to bang the reconstruction of the University 
of London on the lines of the Gresham Commissioners 
Report within the sphere of procUcal pohtics The exact terms of 
the Bill have not yet transpired, but it is understood that the four 
Commiuioners appointed to odroimster the Act ore, m the first 
place, empowered to make modificotiona in the scheme if deemed 
expedient after consultation with the Senate and Convocation of 
the University of London, and other bodies affected , and in the 
second, enjoined to adequately safeguard the mterests of the 
external or non collegiate students The Govomment having it 
last taken action on ihu quesbon, it is the more sotufoctoiy to 
note that the attempt made m Cmvocobon on Tuesday lost to 
rescind the lesoluU ms passed at the January meeting (vel Ii 
p 398), hu completely fiuled, a resolution to the effect that “ if 
a k)^ Teodung University for London be desuabte, it oug^ to 
be constituted apart from the exuting Umventy of London,” 
bang rejected by 238 against tiy, or by a majority of 121 votes 
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The unvnliiig of a memorial tablet to the late Prof J C 
Adanu at Weitmiiuter Abbey, on Thntaday laet, was an eicnt 
in which all men of science are mterested It might have be«i 
made a great occasmn, for Adams name is esteemed throughout 
the Kientific world, instead of which the meeting seems chiefly 
to have represented the Umveiaity of Cambridge The tablet 
has been ]daced in the north aisle close to the graies of Newton, 
Herschel, and Darwin It u the work of Mr Bruce Joy and 
bears the following inscnption — ‘ Johannes Couch Adams, 
Planetam Neptunum C dculo Monstravit mucccxi \ 

A Bill incorporating the New \ork ^logical Society, and 
providing for the establishment of a soological garden in New 
York, has just been approved byCiOiemor Morton The Act 
provides that the corporation shall have power to establish and 
main tain m New York City a zoological garden for the purpose 
of encouraging and advancing the study of zoology, original 
researches m the same, and kindred subjects, and of furnishing 
instruction and recreation to the people 
On April ad, the Linnean Society of Bordeaux held a meetup, 
devoted to the question of bibliographical reform ThL pro 
spectus of the niw Bibtiogriphical Bureau for Axilogy was 
approved l^ all the members present, and the wish wav ez 
pressed that a similar organisation be at once attempted for the 
other branches of natural science In accoidanu. with this wash, 
It was decided to elaborate a jiroject for the establishment of i 
Central Bureau for Botany rtns projeet will be presented I > the 
Associali m Fmifaise at its next meeting by the President >r the 
B Maiucal Secti >n M Mourlan the Director of the Aeaddmie 
des Sciences of Belgium proposes similar action for geology It 
IS hoped that by the estelilishment of several federated bureaus 
the plan of the Royal Soaet) may be fully rudised and without 
great difficulty Meantime the organisation of the Zoological 
Bureau has made considerable pi ogress the curcular of the French 
Commission has already appear^, and haa been widely distributed 
by the F rench Zoologi^ Society the American Commission has 
completed its preliminary study, and will soon send its circular to 
press In other countries, notably m Kussu similar progress is 
reported 

The programme of arrangements for the Ipswich meeting of j 
the British Association hss just been issued The first general 
meetmg will be held on Wednesday September it, when the 
Marquis of Salisbury will resign the chair, and Sir Douglas 
(,a ton, I resident elect will assume the presidency, and deliver 
an address, on Thursday evemng, September la a soirA. will 
be held , on the follownng evening a discourse will be delivered 
b) I’rof Silvanus P Thompson on msgnetism in rotation, on 
Monday evening, September i6 there will be a discourse by 
Prof I^rcy F Fronkland on the work of Pssteur and its various 
developments , a second soiree will take place on Tuesday even 
ing, September 17, and the concluding ginenl meetmg will be 
held on Wednet^y, Sepamber 18 The Sections and their 
Presidents are as follows —{a) Mathematica] and Physical 
Science- President, Prof W M Hicks F R S (*) Chemistry 
President, Prof R Meidola, F R S ( ) Oeology—Ppasidenl, W 
Whitaker, F R? (<f) Zpology (including Animal Physiology)— 
President, Prof W A llerdman, IRS (a) Oeogiapby— 
President, H J Mackinder (/) Economic Science and 
Statistics—President, L L Pnee (g) Mechanical Soence- 
Prcfident, Prof L F Vernon Harcourt (M) Anthropolagy— 
Prasidqnl, Ptof W M FlmdervPetne {i) Botany—Presufent, 
W T Thnelton Dyer, C M G , F R S Section I (Physmlogy) 
will not meet at Ipawich, but papers on animal physiolagy wiU be 
read in Section D The delegates of corresponding Soueties will 
meet on Tburaday, September 12, and Tuesday, September 17, 
under the presidency (d Mr G J Symons,! KS Tiie accept 


conunittees for tlu several SecUona, liefore the baginning of the 
meeting It has ihiref irt become necessary, in order to give 
an opportumty to ihi C immitteea of doing justice to the com 
munuaitions that each author should forward his paper, together 
with an abstract on or before August la, to the Genira] 
Secretanes of the \ssu(iili 11 

SavsRAl summer seh c Is for the practical study of botany will 
be held during the eomiii), sesson in the United States—one in 
connection with Cc mell University and one m connection with 
the University of Wueoiisiii b ith from July 8 to August 16 , 
aba> one m conneeli n with the Cambridge Botamcal Suiiply 
Co , Cambridge, Mass fr ni July 5 for five weeks 

The SUtHHgsben hu of the Vienna \cademy of Sciences 
(vol civ ) contains a diseussi n if the observations of atmo 
sfdiencal electnrit) and St LIm s Fire on the Sinnbbck by 
Messrs J Lister and It ( eitel being a continuation of the 
observations to the time c f the change of Che firmei observer 
The results confirm those previously obtained and show that the 
yearly sanation of the electneil energy at the summit is small 
compared to that at the hvse snd that the summit of the me untain 
projects above those strata tf the atmosphere m which etectneal 
processes mostly occur During the foil of fine snow the St 
Flmos Fire is mostly negitive but positive when large flakes of 
snow and h ul are &Um^ 

Fkovi a i«per on earlj agriculture m Palestine by Dr 11 
Vtgelstem we learn the intereslmj, fact that m the first 
two centuries of the Chnslian em runfill was measured by 
roe-uis of a receptacle The Jewish Mitkitah refers to two 
seisons one wet and the other dr> In normal jeats the early 
ram fell sion after tlie autumnal equinox and its importance to 
agneulture is frequentlj referred to m that document The 
ainiunt which fell at tlus seas n was about 31 inches which 
agrees lairly well with the j resent measurements at Jerusalem 
but the t<Ul annual fall is not stated by Di Vogelstem 
Further partxnilars of this interesting communication will be 
found in the Mtltorshguclu Ztils krtft for April 

Pros I U Bviivv of Cornell Umveisity Ithaca, N\ 
has recentlj’ read before the Biological Soaety of Washington 
a paper entitled the Plant individual m the I ight of F volution 
In this paper according to the AnuruaH Naturalut he suggests 
the idea that beth Lanuickism and Darwmism ore true the 
former finding its expiession best in animals the hitter in plants 
The plant is, acording to him not a simple auton unjr, in the 
sense in which the animal u and the parts of the pbmt are 
independent m respect to propagation, struggle for esistence, 
anl transmissioa of characters According to this view there 
ean be DO localisation or continuity of germ plasm in plants, in 
the sense in which these conceptions are applied to ommals 
The El Unnersal reports thtt the cold sjiell in February 
extended right down the Gulf of Mexieo to \ era Cruz On th< 
15th and l6th it was freezing over a distance ot 80 leagues fnm 
Monterey to Ciudad Victoria and Tula in Tamaulipas and the 
mountains were covered with sn iw In the district of Tadesn 
huitz, btate of San Luis Potosi^ the stqjar canes and cofiee trees 
weK all killed, the value of the coflee crop destroyed bemg 
estimated at a nullum dillars I^ the lluisteca btate of Vera 
Cruz sugar canes, coflee and tobacco were sinularly killed—a 
loss of several milhon dollars—while cattle were dying by 
hundreds on the ftoot bitten pasture lands Owing to the frost 
having followed a prolonged dr night, prutes had risen to fiunme 
rates, snd there was much sicknevs,espe^lyeroup and small pox 
In the distnet round Altotonga a very hot south wmd set m on 
February 13, which suddenly cooled, and grew in mtennty and 
cold On the 14th, snow b^n to fisll and did not cease till the 
Ten parishes in the temperate zone were snow covened 
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for eight) fmr houM re^ulung m (he de nw c tf o ti of mil ftuit, 
vegeulile* coAm mnd tobacco The tngir inhm> wmte *0 nuned 
ms to be unfit oen for fonge The tweltre pmrlthet of the 
dntnct siiuated in the iWtii /ru> lost erefylftiiig, the inmise hmd 
not ya lnLii jilmnied and would not be npe hll November or 
Decemlicr \t I^pantla the vamlk centre, it was snowing mi 
hebnur) ly and the temperature had bllen from jo'C to 
fleering |ioint At Misantla snow fell all night, and many 
fowls, animals ind cattle died from the cold 

Umiks the title " Illustrations of Darwinism, and other 
Phptrs Sir Walter L Boiler, F R S , has sent us a repnnt of 
his iircsidential addrcM to the WeUington Philosophical Society 
m 1894 Its mam sulqect matter u a discussion of the various 
ways in which the pecuhanties of structure, erdour, distribution 
and habits of New Zealand birds, serve to illustrate the theory 
of Natural Selection, and often to aftird very strong arguments in 
Its favour The aMress is very clear and forcible, full of 
interesting fiurts and suggestive observations, and will be read 
with mterest by all natuiyltsts One or two points only call for 
any crittcal observation Sir W BuUer otyects to the Apteryx 
bt^ clasMsd by Mr Wallace as among “the lowest bids. 
Iiecause he rays, it is really “an extreindy specialised form 
But surely the Ratit-e an. lower than the Cormatie, and the 
Apteryx is s|iecwliaed so as to be almost the least bird hke of 
the Ratitx If it u not to be classed among the lowest existing 
buds, when, are these to be found ? Again, the statement that 
the larger forms of siumals have universally preceded the smaller 
ID geological time (p 101), u only a half truth, if si much, since 
all theie large forms have been developed from smaller ones, as 
shown in the case of the hoise, as well as that of the early 
amnupials of the Mesxoic period Even mrare open to olqection 
■ the statement (p los), that the bibensn mammoth “would 
clearl) have reqmred a growth of tropical luxuriance to satisfy 
the wanu of its capacious stomach . anf that its bemg found 
by thousands emb^ded m ice or frozen sod implies “a 
revolutionary change of cbmati ’ A sufBaenl answer to whmh 
theory is the fimt that leaws and cones of firs have been found 
in the stomach, showing that it fed <mly a few degrceii south of 
the places where it is now embedded 
A vaiuablb addition to the Anous suggestions for the 
measuretnent of geological time is made by Dr O K Gilbert m 
the fmtrml if GtoUigy (vol m No a) He has been struck 
snth the regular, rhythmical cycles of sedimentation duplayed 
over end over again by the shaly beds of the Cretaceous of 
Colorado (Benton, Niobrara, and Pierre groups) buch regulanty, 
he suggests, can only’ be due to causal variations of a periodic 
character, and only fMronomical changes have the regulanty 
required There seem to be only three astronomical cyqles that 
wan be reasonably appaaled to ibr an explanatum of Aythm in 
scdunciitahon the periods of the earth's resmlntioa around the 
sun, of the ptecesfioa of the eqnmoxes, and of the variation m | 
eccentricity of the earth’s orbit Dismissing the first as too Aon, 
and the but as too irregokr. Prof Gdbert considen Aere are 
three ways m wfaidi the second cycle might influence local 
sedimentation (i) By periodic chan^ in wmds, and there 
fore in marine cnrrmits, (a) by alteniate gkaation of the two 
hemtspheres, rasuking m periodic advance and recessian itf coak 
lues, and hence of sednuentatimi boundaries, (3) alternation w 
teRMtrial cUmates irf moist periods—when, through the abuod 

and at a minimum—and dry periods, when the 

tevene would be the ome A e wmi p g the Aythm of aedi 
mentation m Aft earn considered to oasnade wiA the Aythm of 
the aqutnoxea, Dt Gilbeit estimates Ae tune repteeented by the 
Benton, Niobrara, and Piene epocha as aAaeo,ooo yesn, or, 
allowing the nioaber a as a fiuitor of safety, between 10^000,000 
an* 40,000,000 yean 
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We have reeeivtd the Snppfement to the Calendar of the 
Royal Umvenity of Ireland for 1895, containing nxammxtion 
papen sat last year 

So httle attention u generally paid m pqUie bbnnes to Ae 
wants of students of science, that we are glad to mve 
a word of praise to a eatalngne of books on mat he matks, 
mathemaUcal phyucs, engineenng and architecture, eontamed in 
the two public bbnnes at Halifex The hst has been compiled 
by Ae hbranan, Mr J Whiteley, and it should be found a 
useful gmde to Ae scientific literature m the two bbrartes 

Tmi BhIUih oi Ae American Museum of Natural History 
(vd VI) has been received Among the articles m the viAime, 
we notice one “ On Ae Birds of the Island of Tnnidad," by F 
M Chapman, ' On Ae Seasonal Change of Colour in Ae 
Varying Hare (Lepus Amencanus) ’ by J A Allen , “ Fossil 
Mammals of Ac Lower Miocene White River Beds,” by H h 
Osborn and J L Wortman There are also papen mi 
North Amencan OrAopteia and Moths, fay W BeutemnttUer, 
on some NorA Amencan Mammals, by J A Allen, and by P 
M Chapman, and on new forms of mannealgK from the Trenton 
limestone, by R P Whitfield 

The authorities of the Royal Gardens, Kew, publmh a 
“Hand list of Perns and Pern albes cultivated m the Gardens ' 
This remarkably nch collection consists of 80a species and varieties 
of ferns, and 48 of fern allies and natives of this country, 
besides no less than 586 varieties of Bntuh ferns Thu latter 
collection u due to the bequest itf Mr W C Carbooell, who 
left It to Ae Gardens It conusts of 4261 qiecimens, fimnd by 
him at Rhiew Castel, UA, Monmouthshire The rest of the 
collection owes its complrteness largely to Ae teal and assidsuty 
Of Ae late Mr John Smith, curator of Ae Gardens from 1841 
to 1863. 

The text of a senes of su Lowell lectures, Prof Gsntano 
Lansa, on “Engineering Practice and Education,’' which has been 
appearing m Ae faumal of Ae P rsnkbn Insbtute since May 1894. 
u now concluded Some interesting examidet ate given of Ae 
engmeenog works of the world, and the functions of the engineer 
are pasrad in review Prof Lansa holds sound ideas as to Ae 
education of an engmeer “ There are two things, ’ he says, 
“ which are absolutely necesiaiy to make a successful engineer 
first, a knowledge of scientific pnnaples and of the experience 
of the past, and second, hu own expenence . . . The two 
fundamental sciences upon which the scientific pnnetples of 
engmeermg are espeoallydependoit are ma th e m atics and ^ysics, 
and no proper coarse m engmecruig esn be arranged without 
usutiiig upon these as fundamentals ” He sharca the general 
! opmion that Ae education of Ae engaieir should motude some 
I knowledge of Ae Affrrential and integral calcafasa, if not of 
. higher maAematics 

Wa have often found occasion to express satufection at the 
WMk earned on by many local scientific societies. Labourers in 
Ae field of science are not sranting, but Aeir work frequently 
needs direction Wisely organised, Ae nudtstude of wiling 
amateur (foeervers can gteady asaut Ae growA of natural 
knowledge A programme ]uit received from Ae Yorkshire 
Natnialuts’ Union, ihowng the excimions, meetiiigik and 
cofflButtees of research for 1895, u a suffieient psouf that Ae 
operatioDS of Ae Union are condueted wiA definite o^eeta m 
view There u a beaMar committee, appomted to edlect 
informatson u to Ae dutnbntioo of erratie blocks m Ae county 
of York, a committee to obeerve Ae present obauges and past 
eooditioa of the tea coast, m order to detenMne the rate of 
eroekm 1 a fbaml flora oommlltoe, a^udi Enns pastkokriy at 
detenmniagtbe vertical radge of ^genera and tftoM of Aa 
varfous ferawtioas, a geoiog ifl ai photogthpkt ocaamittea} a 
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eocnutt** to promote the UTtttigetion of the nwine loolcgy 
of the Yotluhue CkMUt, » micro wMlogjr and micro botany 
oomnuttee, a committee to coiuKler propOMia for the fopriative 
protectioa of wild buds’ eggs , and a committee having for its 
otqect the mveit4eBtidn of the mjrcological fkm of Yorkshire 
Upon each of the committees we notice the names of nomerous 
well known scientifie workers, and, as the committees co operate, 
when pownble, with British Associatio ii committees, the Union 
forms the connecting link between the focal aoeietiei and the 
Association This kind of organisation seems to be the one 
calcnlated to produce the greatest amoant of useful work 
While refemng tonatnial history soaeties, we may mention that 
the West Kent Natural History, Microacopieal, and Photographic 
Society has sent us their report for 1894-95 The report 
contains an address by the President, Mr H J Adams, on 

Colour Photography,' and a paper on ** The Birds of Black 
heath,” by Mr U F Witherby 

H Moissan has attempted to produce aigon compounds by 
acting on argon, under Urfous conditiona, with some of the rarer 
elements which unite more or less readily with mtrogen (Cemftts 
rttubu, May 6) 100 c c of the new gas were placed at his dis 

poaal by Pr^ Ramsay In a part of this, titamum boron, and 
lithium were strongly heated without apparant diange Similarly, 
uramum (contamii^ 3) per cent of carbon) did not absorb an 
appreciable amount of the gas when heated with it for twenty 
minutes A quantity of the gas was conducted into a platinum 
tube d special construction, and there exposed to the action 
of pure ^arme, both at the ordinary tempenture and in 
presence of mduchon sparks, in neither case could any reacbon 
be observed Hirhstever the proportion of sigon present The 
difieulty dfmampulating fluorme has not allowed of the effect 
of long continued sparking being obaerved The results were 
entirely negative, under the conditions of these expenmeaw, no 
compmmdy of ^^gon )«av<c been produced 

Bv astaratuig an qtheraal solntioa of kmt chforide snth lutnc 
oxide, and concentratug tiie product at the ordinary temperature 
m the vacuum dasfocator, V Thomaa has snoceeded in ob 
taiumg ciystala of the compoaition hed^NQ aH,0 {£mU 
Stt dm [3], xiu -XIV No 8) The anhydroua com 
pound may be obtamed in amaller yellow eiystab crys 
tallisabon at 60’ on a porcekun plate Feligot found that 
nitnc oxide dissolied m forms chfonde solution in the proportion 
required to form a compound al eCly NO, and tint adation fost 
all Its gas 00 heating It is mteresting and a^pitifoant (hat the 
new erystaUiae produet dissolves oompletsty m cold water 
without evolution of gu to form a pale y^ow solution, and that 
the solid compound u quite suble in vaouo at the ordinary 
teropemtnie Of co nw d ma bfo mterest also m the ohaervatton by 
the same author, that mtrlc oxide gives abundant crystalline 
preeipitatei when passed through solutions of antimany tnlwonude 
or antimony trichloride 

A NSW senes of iron mtrasocompounds have been discovered, 
by K A Hofmann and O h Wiede, which pomeasmtermt 
both fiom the pidat of view of tin. gas analyst and m consequence 
of the examp le they afford of the synthetieal production of com 
plex inorgaaic safastanees A current of mttH oxide is pawed 
throng a caoeeatreted aolatfon of aoo gnuns ferreua wiphate 
and joognmsof potawium tbioauli^iate A compound is pre 
mpitsted m red brown leafleU, which has the composition 
Fe(NO)ySAKHgO This substanoe may be dried m the 
vacanm dwswoator without change It is difficultly aolnhfo m 
Slater, and disaqives m concentrated sulptmtie aad snthout de 
compotitlan, giving an intensely greenish yellow coloured 
JUdutmi, AmiiwiMina,wid sodfom salts of sunilat comppatiion 
4Md pr^ipatieslwye also bacn prepared The fc t tn aO wn <rf the 
«w aad« d mi t iy pofor i a fhl oniphunc’acld, of whisfa tiiese mtu | 
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are denvatives is fsabtated by the presence of an excesa of ferrous 
salt. It may he iinudered that the essential reaction m its 
fonnatioaconastiofareplaceiiientofthegnwp(KS«0|}by NO 
m ferrous potaisiom thiosulphate, viewing the latter as 
KO|St>Fe S^,K The dispUced radical probably forms po 
tasnnm tetrathionati which does not react further Cobalt 
compounda, m which the cobalt retdaocs the iron m this senes, 
can be obtamed, though with much greater difficulty The 
connection of these new substinces with the tetm and hepto 
nitroeo componnds of I*swel and Marchlewski and Sachs u 
yet under mvestigation 

Tbb additions to the Amlogical Society s Cardens dunng the 
past week include two Arabuui Baboons (Cjmoaphahu koma 
iryta, i 9) from bomaliland, presented respectively by Hr 
Francu O Gunius and Mrs E Lort Philhps, a Japanese Ape 
[Mataou ffttusus, i ) from Japan, presented by Dr G L 
Johnston, a Rhesus Monkey (Matanu rJhtiu, d) fiom India, pre 
sented by Means A b and E Boathekl, a Naked footed Owlet 
I (AthsHt. smcAm), European, pMMnted by Mr Waller Chamber 
I lam, a Black Tanager (Thrfyifomw meltUuctis) from Brsiil, 
presented by Mr Edward Hswkins, a Hawffneh {Coccttkrauttti 
vulgant), Bntish, jxesented by Mr H G Devas, two 
Common Peafowl {Pitoo eruliUitt, i 9 ) from India, presented by 
Mr L G Whatman , Iwo Pyrenean Newts (Af>^ as/tra) 
from Lac d Oncet, Pyrenes, presented by Dr Jacques de 
Bedntga, two Indun Pythons tmlnms) from India, 

presented by Mr G Stepto , a Koodoo (Strtpsueros hubt, 9) 
from Somaidand, a Kinkajou (Car eleptts otttfnwfoMAu, 9), a 
Ring tailed Coati (tTatm ru/k) from Brazil, a Dusky BulM 
titfwrux) from Morocco, deposited, two Ruddy 
Sheldrakes (laJoma, catarta d 9 ), Furopean, a Red fronMl 
Amazon (Cfrymtir t>i/ra4i) from Porto Rico, a Yellow fronted 
Amazon [ChrytAu Mhroctfkala) from Guiana, purdiaaed, a 
Large R^ (lyiag ^uirrel {Pbrvmyt uurmUifs) from ladw, 
received in exchange two Japanese Deer (Grrvui rtAs,d Q), a 
Barbary Sheep (Otu tragtlafkHt d ), bom m the (lardens 

QUR ASTRONOmCJkP COLUMN^ 

Aaooi. —The penodw vsnatlens in the intervals between the 
mimma of Algcd tave been explsiped'lQr Dr Chandler by sup 
posuig that tM bright star, with its etitang oompamon, re 
voiles round a distant centre of gmsilT detenni^ by its 
relation to another dork body M TitsM^, howevur, con 
Bden that the phenomena may be produc«ff %.fo e chaute ra 
the Imu of apsides due to a polar compressron 
vol b p 3^) The latter hypothesis requires olw 
ahfo vanatioQsm the durationMthemia)uiakho^^ilnifl|||vi 
while, on Dr Chandler’s hypothesis, t1^ should Ml petidOlc 
inequality of the proper motion of A^ IVof Lewis Boa 
has recently discusSed the question from the jMut of view of » 
the proper motloiv of the star, but since the coefficient u 
^bnbly lest than o 7, the investigstion is a very delicate one 
Taking tjie result of his computatim, apart from my contidera 
turns of the behaviour of AI^I u a larkble star, Prof Bon is 
of cqanion tint there u a preponderance of profaabihly m 
< fovwr of the teal existence of a periodic element m the proper 
{ mo&m, Mich as is required by Dr Chandler’s hypothesu Sui> 
posing them to be nil, they indicate that the apparent motion 
is in an elbpee, the semi axis'lnajor of wbidi is tr 54a ± <r 103 
and the semf axis minor o U4, the poMtion eagle of (he 
northern end of the major axis Is 34*, and the tneliaeboa of the 
real orbit to our lint of sif^t is 93* The eommMtion further 
indicates that the star po^ the major axu of Uie atiparent 
orbit within titfce or four yean of the most probable dote 
denved from the obaervatedb^t chimges PtOf Bofscoiuidets 
the evidence m fovour of Dr Choadm’s hypoibeus to be saffi 
eient to juitify a very thorough ttveitigation of the meridian 
obserwUMns, as well u contmued dctetrmidstfons of position 
No 343 ) 

PAXAUJtx AND Quit ov 9 CASSiOFCiie -Twentv seven 
plmtagiaphsoftiic region round this star, taken by Dr Rutnerford 
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more than twenty yuir> %u hate been uUllied by Mr H S 
Davit for the delerminati in if the parallax {.Attnntmucat JmrHol, 
No 343) Six patri if compartaon Mara were employed and 
the combineil reaulta pie the value cf 465 ±00^4 correapond 
ing approximately 11 a dibUnce of 4 CatBopcite frw the earth of 
43,113,000000,000 miles or 7^ light yean Though the new 
value exceeds pevious one. it it not contideted improbably 
large if the Rutherford plates are anbgect to no ayatematic error 
Using ( rubers values of the orblttl elements, the combined 
masses of the coroponenU u two tenths as great as that of the 
win and the distance between the components 19 astronomical 
umts the relative orbit thus being aixiat the same siai. as 
that of Uranus These namben, however, may requite 
some modification, as Dr See has recomputed the elements 
of the irbit, with the results slightly differing from those 
adopted by Mr Dam Dr states that during the next t< 
yesrs the posiUon angle will increase from S04* to 251*, whi 
the distance will diminish from 4* 52 to 3* 33 
A BrLGiAN Astronomicai SoriaTV —A Socidte Beige 
d Astronomy has been fbundtd at Brussels The object of the 
Society IS to pi pulansi. astronomy and the sciencis connected 
with It (geodesy metuirology, terrestrial phi sics Ac ) and to 
encourage research into the domains of those branches if 
knowledge The President of the Soaety is M 1 Jacibs snd 
among the Couneil are (leneral Idly, Prof Dusausiy Ir f 
(loemans M Lagtmnge Prof Fasquier, 1 rof Kousse lu and M 
Ttrby Two of the Secretaries are M Sir mhaut and M 
^ incent both oliseriers at the Royal Observatory Bnissels 


THh IRON AND Slthl INSflll fF 
'T'HE annual spn^ meeting <f the Iron and Steel Institute 
was held on iTiursday and hnday of loot week ra the 
theatre of the Society of Arts, nndet the duinnansbip of the new 
President, Mr David Dale fhe followmg is the list of the 
papers set down for reading 

‘ On Metal Mixers as used at the \Sorks of the North 
Eastern Sfieel Company, by Mr Arthur Cooper 
• On the Fflecl of Arsenic upon Steel by Mr I I Stead 
On the Iron Ore Mines of Elba by Mr li Scott 
" On the Manufacture of Steel Projectiles in Rusaia by 
Seigtus Kern 

‘•On Ternary Alloys of Iron with Chromium Molybdenum 
and Tungsten, ’ by James b De Bhnneville, of Philadelphia 
The last two pamrs wgff taken ss read After the uswd format 
proceedings the riesKkMprescnted the Bessemer medal which 
nad this year been ^iHed to Mr II M Howe of Boston 
USA As Mr Hijie was not able to be present, ftof 
Robeita Austen needed the medal on his behalf 
Mr^VVale next npoceeded to read his inaugural address Those 
who liiow (he nw wotfe done by Mr Dale in the eonqliation 
of V pour dtuMs will not bb surprised to learn that the chief 
inMnest of^%e address was in the domain of economics 
iwMfnhim me^lIu^gy The address was none the less 
welcome on this account as no class are more affected by dis 
turbances in the labour market than the iron and steel makers 
Mr Dole showed very clearly the disastrous effects upon Bntish 
trade of strikes ahd mdustnai disputes, and dwelt upon the ever 
enlarging area of competition in the manufimtunrig markets of 
the world , for now we have not only the continental nations of 
Furope to contend with but have to meet the producU of the 
still cheaper labour of the &r East 
Mr Co^r s Paper, though short, tupphed a valuable con 
tnbution ofKnowIeoge to the practical steel maker Uiufonm^ 
of product IS at once one of the moat desirable and most difficult 
things for the steel maker to secure No matter what care may 
be taken, the product of the blast fiirnace will vaiy in regard to 
those minute percentages of alloys which exercue so important 
an influence on the charactenstics of the steel producer Efforts 
have been made to equalise the analymi of the pig iron by mix 
ing the ore, but these have been oufy paitially succbstful It is 
desirable, from gn economu; pomt of view, that molten iron 
should be taken direct from Uie Most furnace and used m the 
converter, but, m the basic process, the need of nnifbiroity has 
prevented this oourse being follow^ It has been therofore 
necessary to foUoW the onginal plan of nmning the molten iron 
from the blast fionace into ptgs, and then remening it m cupolas 
In thu way, by usmg the [wAiict of several furnaces, and by a 
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system of careful onaly^ng and selection uniformity has been 
generally obtained In spite of all care taken, hbwdver, them 
will be at Umes differences m the product of the cupolas, owing 
to irregutoties in working wluch could not be guarded against, 
and It would frequently happen that though a standard mixture 
of pig might be charged into the cupola, the amount of sdicoo 
or manganese would vary considenibly, owuigto larger quantities 
of these metals being oxidised at one time than another The 
mixer h a vessel ui appearance hke a huge BesMmer converter. 
Into thu the molten metal from the blast furnace urun tomther 
with a certaui amount of cupola iron in the case of tlu No^ 
(astern Steel Company ■. works, with the plant of which the 
paper deals The mixer w largely used m America, Mr Carnegie 
stating during the discussion that at hu works they were about 
to erect some of 600 tons capacity The mixers, of which there 
are two at the North (astern v/ona, ore each 150 tons capoci^ 
(or drawing the metal off mto the ladle the mixer u tilted, 
swinging on trunnions like a converter, hydraulic mMhmery 
being prov ided for the purpose In the discusnon which followed 

the reading of the paper maiw steel makers corroborated the 
account, pven by the suthor, of'^the excellent results obtained by 
the use of the mixi r 

The chief feature of the meeting was the leadiim and discus 
Sion of Mr Stead s excellent c mtMubon on the effect of arsenic 
in steel—a pajxr we should have devnbed as exhaustive bid it 
not b<mn tint the author statea he u about to follow up the 
expenments of which he gives an account by further investiga 
tion m the same field Mr Stead commenced by a reference 
to the well known memoir on the same subject wWh Messrs 
llarbord and 1 urker contnhuted to the meeting of the Insti 
tute hdd in 1888 In that paper it was shown that a large 
quantity of arsenic u> decidedly injurious to steel, and it has 
generally been th ught that smaller quantities would be simi 
lw 1 > injurious 111 a corresponding degree Mr Stead did not 
consider such an hvpilhests necessarily sound, and determined 
carry out the elslxirate senes of expmments details of which 
E given in the paper The results as we have laid, are of 
the utmost impi nance to steel makers for arsenic and phos 
phonis are frequeiitl) I racketed in analyses, u the separation 
of the. two IS a I ng and tedious process If small quantities 
of arsemc are not injunous as would appear from Mr Stead s 
investigatiom | hov| horus is undeniablya deleterious ingi^dient 
fhe general c inclusions the author drew from his investiga 
ms were that between o 10 per cent and o 15 per cent of 
leiuc in steel for structural purposes does not have any material 
effect SI fir as mechanical impcities are concetnM The 
tenaciW is but slightly increased the elongation u apparently 
rut affected and the reduction ib ares of the fractured test 
pKces IS practical]} equal to that df the same steel without the 
addition jf arsemc V ilh o 20 per cent arseme the difference, 
although slight IS noticeaUe m samples of acid open hearth 
steel tried but even in this case the only senotis difference 
evidently caused by the arsemc u the infinonty of the bindmg 
properties of the pieces eut from the plates across the direction 
of rolling after they had been temperra With larger amounts 
of arsenic the effect is decisive When t per cent is present 
the tenacity is increased, and the elongation slightly reduced 
The bendi^ properties of the steel are, however mrly good 
When the arsenic amounts to about per cent the tenoaty is 
still further increased and the elongation and contraction of 
area still further reduced, whilst the bending propertiesare poor 
With 4 per cent of arsenic the tenacity is increased, and the 
contraction becomes »</ 1 he author points out however, that 

the trials with steel contaimng the higher pereentoges of arsemc 
could not be considered qmte latu&ctory, because the ingots on 
which the expuiments vrere made were of very imall sire, and 
consequently a small amount of work only could be put 
upon them before testing Mr Stead consideied it would have 
been highly probable that had larger maams been dealt with the 
resulu would have been more latiActory The effect of quench 
mg the steel, after heating to a red heat, m every case where 
orsenu: was in large quantity, was to improve its bending 

even 4 per cent of arsenic, 
mefa an alloy appeanng to atana about as much heat without 
burning as a steel contairung 1 per tent of carbon When 
heated below the burning pomt such material can readily be 
hammered and rolled and appears to be as soft m that state u 
steel coDtoming about 05 per cent carbon From this the 
author consideTs it safe to conclude that arsenic has not the 
sh)tbtest tendenc} to produce redsbortneu Mr Stead had 
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Knawnts tu ucorUui the cate of conovon of araenieal 
[e had Mbmtrged >tiires in a a per cent whition of lat 
, had placed otheia m fresh water, and still another 
s pile of the wharf at the MiddlesbrouA Ironworks 

-be alternately covered and exposed ax 

flowed The conclusions amvtd at arere that 

_lot more Iwble to corrosion than the same 

i without arsenical addition in ftet, oxidation 11 
retarded by the presence of small quantities of arsenic 

It IS m steel that is to be used in posiUont where it will require 
to be welded that arsenic ai>pears most injunous for that process 
IS rendered more difflcnlt by ei en very small quantities of arsenic 
so that as Mr Stead says when welding material is required 
arsenic should be most careiully aioidcd In regard to electrical 
conductivity itoo irsemc is injurious for the value of the material 
in this respect is materially reduced by even small quantities rf 
arsenic A quantity equal to o 25 jx.r cent diminishes the con 
ductivity by about 15 per cent 

The paper concludes with an apjiendix in which the author 
gives a method he has woikeil out in detail for determining the 
arsenic in iron ores in steel and in pig iron It has be< n the 
gent ral practice to precipitate the arsenic as sulphide nhydne 
sulphide from the distillate and either weigh the pure sulphide 
after drying at aia b ir to oxidise it in bromine and hjdri 
chit nc acid and then precqutate the arsenic acid with immonta 
and magnesia soluU n and weigh the precipitate priduced 
TTiu. process althrugh accurate, is tedious and takes at least 
twenty four hours to c implete Mr Stead has found that if the 
distillation is conelucted in a special manner the whole < f the 
usemc may be obtained m the distillate unaccompanied with 
any traces of chloride of iron and that if the hydtochl ric acid 
IS nearly iRUtralised with amni >nia and finally comjiletely neii 
tralised with ae id carb nate of soda, the arseni can lie deter 
mined v< lumetncally with a standard solution <i todine using 
stwh solution as an indicator 

Fmit bischer proposed the process of distillation w th ferrous 
chloride and titration if the distillate with todine soluti in but 
as the details are not given in ‘ Crookes Select Methods Mr 
Stead had to work them out for himself These he gives in full 
m his pajar to which we must refer our readers, as it would 
take too much space t > describe the proeess in full Mr Stead 
soys that a more simple and accurate device for the determina 
tion of small quantities of arsemc it would, he thinks, be im 
possible to eonceivc 

The discussion of thu, paper although of an interesting nature 
did not produce any new fiiels of importance The luajonty if 
those who spoke were either sti el makers or those interested in 
the production of steel and they naturdly congratulated them 
selves r n the conversion of a long supposed enemy into a neutral 
if not into an ally It should lie remembered however that the 
meetly consisted chiefly of nersins only too anxious to reduce 
the difficulty and cost of steel making and not likely to accept 
any explanations tending to that end in a captious spirit No one 
IS likely to question the scientific accuracy or bona fidet of so 
enunent and conscientious an observer and expenmcnlalist as 
Mr Stead yet there may be something to say on the other si le 
Thu appears more likely from the remarks of the one user if 
steel who spoke—Mr Wigham the manager of a wire drawing 
firm—who had made a nport to Mr Stead, which was quoted in 
the paper It should be remembered also, that Mr Stead himself 
«yi that farther expenmenu arc nieessory 
The only remaining mper that was read wu Mr Scott s c in 
tnbution on the Iron Mines of Elba Thu was not discussed 
The autumn meeting of the Institute will take place in 
Birmingham cimmencing Tuesday August la 


THE SCHORLEMMER MEMORIAL 
LA BORA TOR y 

AN interestiiig ceremony took place at the Osreni College 
Ma n c h eo te r, a few days ago, when Dr Ludwig Mond 
MraaUy opened the Schorlemmer laboratory Ibr Organic 
Chanuby, tocher with a large laboratory for medical students 
ana a room for the preparation and Stonge of reagents It 
■nay be remembered that, after the dooth of Pi^ Schor 
leinmerj hu ftiends and pupils under the lead at Su 
H E Roscoe, kte pnfesaor of chemistry at the College, 
fook «tW with a view to fittingly cop i nutoorate hu services 
to th* College and to the advancement of organic cbemisiiy 
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It wnu generilly ftit that the best meraunal wi uld be the 
erection a Id rat ry for orgonK chemistry to be called 
after hu name and i subscription hst seas accordingly opened 
The appeal, which was j,tnerously headed by Dr Mono, was 
so well responded t I ih 11 this conntiy and in tiermany that 
in a short time a sum f ;£25oo was subaenbed Meantime the 
Council of the Colkj, hul to take into senous consideration the 
rapid growth if the che 11 il department Originally designed 
for 100 students the laU ra ries hod for several yeora been 
svercrowded, and the j male r r ms built for asearch work bad 
to be given up for the (.eniral instruction of the students The 
number of the students m the ehiniical laboratories has steadily in¬ 
creased dunng the past five years and in view of this increase the 
Council became convince 1 f the necessity of extending the chom 
leal department They an or 1 ngly acceptevl the fund raised by the 
Schorlemmer Memonal C mmutei and instructed Mr Alfted 
Waterhouse to prepare jlaiis for a Sthorltmmer Organic 
Laboratory, and lor a new laboril ry for elementary students, on 
a plot of land adjoining the present laboratories acquired by the 
College for the purpose of their extension The Schorlemmer 
Laboratory, design^ by Mr Waterhouse is at the end of the 
main corridor in the t Id chemical building It measures sixty 
feet % thirty feet, and has an aiched roof thirty feet high ITie 
laboratory u designed to icc immodate a professor two dein n 
lUrators and thirty six students It u fitted in the most compl le 
manner with eveiy requisite for the important work which is to 
be earned on within ii and in some partieulars is arranged after 
the plan of the Munich orgamc laboralines TTie bwer 
laboratory is designed for forty five students The fittings are 
similar t > those m the old laboral mes designed by Sir Henry 
Roscoe The total cost of the new building was ;^4fioo 

V full rejxirt of the< penmg eeremony ismven in the Mam tester 
Guanisan ti which souree we are mdeotul for the following 
condensed account 

In c mnection with the mau{,ural proeeedings, a large and re 
presentative r impony gathered in the Chemtcal Theatre of the 
Cdlege Messaj^ ngrettmg inabibty to attend and wishing 
prospent) to the lab irate iv were received from a number S 
eminent chemists I'rif 11 B Dixon referred to the esteem m 
which Schorlemmer sname was held and expresoed, on behalf of 
his cslleagues and himself their admiration of tho life and 
eharaeter if the nun 11 whose memory the laboratory had been 
erected 

Sir H 1 Roscoe sketched Schorlemmer s life, aad in the 
course of his address said —bcborlemmer added another name to 
the hst if distinguished foreigners who hod found a home m 
these islands Never agam could it be said that Lngland felled 
to reeomise and appnrwte the value of the services of those who 
sought her mores The names of Ilerschel, of Hofmann, of Max 
MdUer and lastly, if Schorlemmer indicated that we are not 
slow to give h inour to those who were ince strangers m the 
land but who hail made themselves members of our national 
family They might have good hopes that the tame woalif 
soon come when the leaders in chemim industry would appre 
ciate the necessity of a thotou(,h scientific training as had I mg 
been the case in Oertnany, and that Giessen was, under 
I lebig the means of nusiiig the standard of chpnucal othication 
throughc ut the Fatherland so the chemical department ofOwens 
College might under the direction of Prof Dixon and Ihof 
Perkm, the director of the new laboratory be pomted out as the 
institution m England which had done the same for this great 
eimiire 

Ur Ludwig Mond next addressed the meeting He remarked 
that the opening of the hrst laboratory solely devoted t the 
study of orgamc chemistry, at the only Umversity in I ngland 
which ccnilu boast of a professor of that science was a dis 
tinct step forward in the develoimient of science m this country 
He conndered it a great step in advance to have aspecuil lalxin 
toiy and special professors appomted for the study of the ehem 
istiy of carbon, because the snlgect matter if chemistry m w 
covered so vast a donuun and was tncreaiingat such an immense 
rate, that tor any one desiring to further contnbute to It it had 
become a necesvty, after mastenng the mam fimts if the science 
to give his attention spet tally to the details of one or other |Virt 
of U While It was true that carbon was only one out of many 
dements, it possessed such very special properties that thi muf 
tatudeof Its compounds pribablyoutnumbcKd those of all the 
rest of the elements together and it had the unique interest that 
all the mnumenbit substances that were foumi in plants and 
animals, which built up theu tissues, and bv their constant 
changes produced the phenomenon we caHeo life were all 
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compoamb of carbon It was for this reason that they heartily welcomed the opening of the first laboratmy eachiamly 
called the chemistry of these compo un ds orpunc chemistry, devoted to it m bnglaiid Pm Schoriemmer, rohiseaceUent 
and It was veiy natnial that that branch of their and most s^ggotive little work “On the Rise and Development 
science shonld be nearer to their hearts then any other of Organic Chemistry,” after mving a lucid teviiw of the ste]ih 
branch But there was another and stnnger reason for I7 which the great edifice of ^ science had been built up, 
having special laboiatonts of organic diamietry The methods gave 10 his concluding remarks a perspective of the problems 
of invesbmtion and the way of aaalyamg organic com still to be solved wide enough for the most eapansive imaAnar 
pounds dinoed conndtrably from those applM to inorganic tion of any searcher after truth If to day we still conia not 
chemistry In the latter, if we had asccrtaked by an accurate nu^e morphine, quinine, and similar bodies artifically, the time 
analysis of a pure substance its percentage composition, that, was near at h^ If sre could not make quirnne, we had 
together with the determinatimi of a ^ sunple physical pro already ftiund a partial substitute in antipynne, and its intro 
pertws, was usually suERcient to nve us a perfect insight into its duction into therapeutics had lowered the price of quimne con 
chimical composition and behavlow The laboratory methods siderably Another important problem was the synthesis of the 
required for that study were simple and moat cS them well known, ingredients of our daily food, such as sugar, mim, and starch 
so that they could be acquirM by sufficient espcnence In Those bo^es were nearly related to each other, for sre could 
organic compounds the matter srss very different The per convert the two latter into different kinds of Migar, and sugara 
centage compoaitioa and the phytieal properties told them very again mto gums Thai the synthesis of sugar svas imminent had 
little of their chemical indmdnabty and behaswur Many already stated But it was quite different snth those 
substances of exactly the same percentage cumpoBtiaa pos important parts of our food which had been called the album 
sei s ed sndely different qualities, which were not explained by inoui bodies Kekuld, in discuisiag the scientific aims 
theu physMal properties They must find out how these com sad achievements of chemistry, brought torsrard the idea that if 
poanda, niany of which were very cmnplex were budt up ever chemists should succeed in ol^ning albuminoid bodies 
They had to unnvel the structure of those sniistaiices to attain artificially it would be in the state of living protoplasm perhaps 
their end, which in chemical ftiveitigation alsrays meant to give in the form of those structureless bemgs Much Haecku called 
an es|riaMtion of all the various propertia of a substance through the “ Moneta All attempts hitherto made for the purpoae of 
Its c h u n i c al constitution To ascertain its structure they had to producing bving matter artificially had failed The enigma of 
break the organic sulwtance down by degrees, to take it gradually iifi. conia only be solved by the synthesis of an albuminens com 
to pieces , and even that was not enough, but to make sure of pound Prof 1 ischer, m a lecture delivered not long ago m 
the actual amuigement of those pieces in the substance they had ^lin, also expressed himself fell of confidence thst the tune 
to put them together again to rebuild the substance from its would arrive when we might attack snccessfelly even the pro 
proximate constituents, ^ only after having accomplished that blem of the constitution and synthesis of the albuminoids, and 
could thqi consider that th^ knew its constitution TIm. might thus approach the problem of the origin of life Surely 

methoda employed m that work were entirely different with such a prospect before them as the uhTmati. result of the 

from those of ordinary analysis fhey were very mam pursuit of or^H. chemistry, no amount of work no amount of 

fold The investigator had to make his own choice thmight, no amount of time and trouble devoted to that study 

srfaich of them to apply in any individual case and wherever would be too much if it was well employed in leading success 
he brake new ground and undertook the study of a new senes felly to the great ind in view, altbo^h the goal mi^t not be 
of co mp o n nda, ne had to discover and work out new methods reached for generations to come 

befim ha coqld achieve success It wns evident that a student The company afterwards adjourned to the new laboratory, 
srtw aimed at qualifying himself for such high class work khould which was dcclued open by Dr Mond 
enjoy specad feinhues, and should, after having gone through a 
rogwar cxiunc of analytical chemistry, have a chance of prosecut 

wRe^*he wu"undisturbed TbS«S.“’^o MIGRATJONS Oh THE LEMMING 

thronged an analytical laboratory And there he might point T TNDhR the title Myodes Lemmua, its Habits and Migra 
out tw m his c^ion the reason why this country hail not ^ tions in Norway, Prof R Collett, of Cbrutiania, gives a 
advanced in eip^ chemistry as feat as other countries the valuable account of his revearches into the habits and migrationa 
rcaaon why Honiaun s prediction in hu report on the bxhibi of that intertsting littli rodent, the leminiim, which has oecome 
tion of im that “ Lngloiid will be unquestionabl) at no distant so notonous on account of its periodic wanderings m vast hordes 
date the greatest colour produemg country in the aorld ’ had down the Suuidinavian valleys Prof Collett finds the carkest 
not beea lulfilled, and that (temany had almost entirely taken notice of the lumnins m an old Norse mannsenpt dating from 
this industry out of her hands, olthtmih it was inaugurated by the latter end of the thirteenth century, and reproduces a eonona 
an Eagiisliman (Dr W H Perkin), bod been that lofSw bnglisn and stnkug woodcut from the great history of Olaus Magnua 
stndeata of chenustry hod devoted suffteicAt tune to the prosecu (I5SS*> m wluch n graphically figured the descent of the 
tion of tbnr studies It aras evident, therefore, in order to lemmuigs from the clouds accorduig to the pievalent bekefi 
attam the necessary expenence and certoffity in carnring out But the moat valuable parts of the memoir are those which 
orw^ invesb0)tia(i m organic chemistry, thm four to nve years depend upon the author^ peraoiial knowlm^ of the lemming 
of dose stiriy iom attention, under the l^ership of a comMtent The naturi and hahts of the lemming ore elmly desenbed, aM 
prafessor, were a necessity, and for carrying on successfeUy the mack lieb is thrown upon the causes vduch from tune to time 
manafimtnie of artificial colours it was mdtspenaSble that the lead snoi vast nnmbeia of these ammals to leave their native 
chmMStsbaald be able to cany out independent original research uplands and to their saioU wan^knngs Themigratioab 
beeanse new colours had year after yeu to be discovered and seem to be directly due to over population. In certam years, 
manufimtured, and the proe ca ms far their production had to be termed hy the writer “prolific years ’ an abnmmal fecunduy is 
oonstantly improved m order to compete successfeUy with nvai exhibited by the kmming, this phenomenon is not, however, 
mamdacturets The success of an loonstna] enterprise depended confined to this species, mil u shown also in numerous families 
not, indeed, upon the workman, not the foreman, as so many of m a mm als Inks, and insects The consequences of tius 
peq^ m this country sull believe, but upon the leading mind great mnltiplicatioa in the case of the lemming ore thus 
sriiodinxitedtbemanuliuitoty, who had a thoroui^gratp macien deaenbed by Prof Collett “ The enmmoas mulbtucks require 
UfiUprMpfeaand had been trained tohabitaof scientific thought increased space, and the mdividnala, wbidi, under normal eaa> 

He agiUM that it was desuatde to cultivate phymcal chemistry ditmis, have each an ezoeaaively large tract at their disposal, 
and inqigMiK chenustry much more than hod oera done, and he carmot, on account of their dispotitioa, bear the unaoenstomed 
sras very ghd that tha great aupremocy whidi organic chemistry proaiinity of the nummous neighbours Invohiitanly the 
1^ ffOeyad m ote p^iculatty m fiermanv, the home at mdmdnaU are pressed out to the sides until the «dg* at the 
phemtsby—i*aU now being contested by oOier and equally mountom u reached In a diort bme they ciqoy tha ms s l vts 
important brandhes of the sctence But great, and \ery great, there, and the old mdmduals wiUmgty breed in the impet 
as nad been thf progicsa of otnnio diemistry, it had gtmtm regtons of the foresu, where, at other timee, they are entirely 
and mm« impostaot problems atttl to solve, and mthuoauntry, rninbnm New swarms, however, follow pn) they oodd not 
which bed Mrenbinii to so many pf the mpst important steps in return, tat the Kairney proceeds onwards down the sides of the 
advance of dint acionoe, it bad not received that amount of moantama, and vdien they oBcmteadi the vallm, they meet 
geneml attention ■wh>c)i rt had dtiarvad m the past, and wlnA with looahties which are qmtefbdsign to thtaui They then eoa> 
It atiU deserved in the feture He thdrefere speemUy and tame bhndlyon, endeavoanngtoMdahonie oofr ffywn J h g tA 
NO 1333. VOL, 52] 
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left, but which they never rcgun Themigntory 
ladJvnlhab srpeeed hqpeleMly on to • ceiuin deeth ” Sooner 
W IMWC *11 the wMideter* meet their death—thou«ndi are 
dyowhad m nvere or ^o^ (houandf are attacked by heaM and 
bitdi of prey, and thouMSda pendi fitom the effect* of cold and 
danipt l>«t the greater iMnber dte ftom the effect* of a peculiar 
mliViihir which attack* them in the lowland* It u pointed out 
by the writer that the wandenng instinct developed dunng 
migiatoty years 1* probably of distinct service to the specm in 

ndUGiiig the surplu* pi^Iation 


THE AUSTRAlAiilAN ASSOUAHON 

TU^gave.afbrtntehtago the presidential address delivered by 
* ' the Hon A C Gregory to the Australastan Aisocuition for 
the Advancement of Saence at this year a meeting in Ilnshane 
Fell reports irf the proceedings m the difterent Sections have 
reacheo us, from the General Secretary, Mr J Shirley, but limits 
of space prevents us from printing more than a brief summary of 
them 

The public proceedinmi of the meeting were opened by a 
pop^ lecture on “ Star Depths,” ly Mr H C Russell Mr 
Russell traced the growth of knowledge coneemuig the distmcc 
of the stars, and the structure of the stellar universe and ilius 
trated his description ly a selection from the excellent phot 1 
gra^ of cclestud scenery taken at Sydney Ob*ervator> 

We give a synopns of the work of the various sections 

Astronomy, Maihfua tics, and Phvsks 

Mr Alexander M Aulay, as President of Section A, debvered 
an addreas "tin Some Popular Miaconceptions on the Nature of 
Mathematical Thought 

Mr P Baracchi cuntnbuted a paper on ‘ the most probable 
value and error of Australian kmptudes, ihclnding that of the 
boundary hnes of South Australia with Victona and New South 
Wales' Dr Ralph Copeland sent “ boiae Notes on the Ner- 
Royal Observatory, Fdinuuigh, and Mr II C Russell read 
pa^ "On a Photographic Transit Instrument 

Chemisiry 


re&Mtory mild ores of Queensland their sources and treatment 
Prof A I iverwige, h R S read a paper on * Variations in 


amount of Ammonia in Water or 


He also described 


the mtemal structure of some Aiistre^ian nuggets, of diOmrenl 
saes, which had been closely exsimhed and photogra p hed The 
eteh^ was conducted aecording to the following plan —A 
dean section was made and M((hly pobsbed, and acted upon by 
ehknmc water or btoeninc water, tincture of iodine or potassium 
cyanide, or sodium dikmde m»^ with nitnc ood The ctystsb 
leM readily-Salable stand ap in relief and rctemUe the well 
known dgures seeti tit WtiOlic meteontes when etched One 
corioai ftid ofaecrved unse that when the nuggets were subjected 
to heat, bubbles or blebs were formed on the surbee, which 
bunt with a sharp report, probably due to water induded m the 
angget bemg converted mto high presiaie steam Several 
beoatiftil photographs showing the crystalhne nature of the 
nugget* were e^bsted Other pm>er* read were " On die 
Corroeian of Alunumum,” and “Ccmlnbutioaa to the Biblio 
gnmhyof Gold,” by Prof Liveradge, * Pharaiacy as a Science 
and lU Future, ’ by Dr W FmsdWh, ‘ Notee and Andyses 
d tome of the Artman Waten of New South Walee,” fayjdin 
C M, Mmmye 1 "On the Fconomic Ireatment of Gold Oies, 
byOco H; Imne • " QnecMlond Native Aitrli^t MedKines, ’ 
ly Dr Toacfih Lanterer t " Portland Cement after Fifty Years, ’ 
by W M Doherty, “ Some Remark* on the Teachmg of 
OcMentaiy Chomstry,” ^ A J Soch, "Analyst of 
Bn ca l ypt Us Gums,” by Dr Wilton Love, “ The Ointments of 
th* Ihfirii Fharmaonneeia,” by J W Si mm ixad*, “ Note* on 
^ POHonons Censmuentt of Stephaida HuttundiialabB,’’ 
W Pwf Edward H Rennie > “Piehmhmry Notes on the 
Arte of Cwiani Ovata, R Brn Stohmifaia. AM” ly U G^ 
wUi} "On a Method of Shortening oertafaf Cheaueal 
C m— l a tl o DS ,” by W A Hargreaves 
NO. 1333, VOL. 52] 


t I MIX V AMO MIMESAUKV 

Prof T W 1 (l{,tworth David, m hi* address to this SectiMi, 
j u « . . . I ^ meaal 


mtercst A paper by Mr F F Pittman, Assoc R S M , 
enOtled " Notts on the Cretveeaus Rock* m the North western 
Portion of New Siuih Wales,” gave the reaulta of a recent 
geological journey by him over itco miles of comtrr The 
geological examination wvs made oiefly with the cmject of 
detemunmgapproMmately the area and boundanevof the artemn 


Among other paper, reul litfore this Section were —“ Anti 
cimes and Synclines and their Relation to Mining, ’ by Lmeat 
1 idgey, “ On the Nr menclature of Crystals, ‘ IVof A, 

1 ivemdge, F R S The Development and Progress of 
Mming and Geology in (hieensland by M ilham Fryar , " On 
the Prment State of 1 ur Knowledge of the Older Tettiarie* of 
Southern Australia liy G B Pntchaid I he Antiquity of 
ManinVictom, ly W II Ferguson The Glacial Depots 
of Victoria by (, Officer, 1 Balfour and h G Hogg, 
“Notestm Tin Mining, at Herbertom by John Munday. 

Bioum V 

Prof \ Dcndy Imd, for the subjoct of hid presidential addren 
“The Cryptoroic Isuna of Australasia Mr F M Bailey 
read a pawr on peculnnties of the Phanerogsmic Flora of 
Queensland The paper chiefly contained desenpbons of lo 
digenouH fruits rec( mmended for cultivation Mr D Le Soucf 
furnished a paper on the Tree Kanguoo fiVmfni/afi/r Btrnut 
UoMut), dcscnoing its mode of clunbing its food, and the way 
It IS captured bv the natives In a niper on (he eating of earth 
ty the lar«r Macropixlidis, by J Douglas Ogilby, evidence was 
given of the eating of earth Iw kangaroos in the Bourke district, 
New South Wales This habit this not appear to have been 
previously recorded though m the distnct under notice it plays 
no unimportant part m the economy of the larger marsupuls 

Dr M C C lok sent a ps^r entitled Pestiferous Fungiand 
their Modes of Atisck ’ lit Charles Chilton gave a general 
seeuunt of htsti ry occurrence, distnbution and babiU of the 
bimd Amphipoda and Is ipoda found m the unduground svaters 
of the Canterbury 1 buns in New Aealand Miss Lodder fur 
nished a revised list 1 f the Marine Molluaca of Tasmanut Some 
planu peculiar to the Burnett BOsin were desenbed by James Keys 
In a piwr entitled Notes and Obsenations on the Genus 
Ne^ila W J Ramliow dealt with—(i) the kxxdities m which 
quuers of the genus Nepbila abound, (2) the strength and ehuiiuty 
of their webs, m the sticky meshes of which certain buds of weak 
wing power are caught (j) the question os to whether the Nephike 
eat birdv thus captured , (4) the mode by which silk may be ob 
tamed from these spiders by artifical means and the expenments 
made by certain naturalut* with a view to ascertaming the 
amount that could be obtained from individuals of this gMUis in 
a season Che oljeet of which was to endeaiour lo prove that the 
product m^t be used for economic punxises 

Dr J hlUller of Ueneva bwitserland, u ntnbuted ajxiper on 
the FVKuocarpea: of the Lichen family Mr A J CamjiheU 
described the nests and eggs of Australian Hawks Mr A G 
HamdtwB, m a paper entitled The Fertilisation of some 
Australian Plants ’rase many of hia own observaUona os to 
the mode by wiueb fertilisation is effected Mr W M Maskell 
gave a lynoptical list of the Cocadm reported firom AusUaK^a^ ^ 
and the Pacific Islands up to December 1894 

Mrs. W Martin gave the bfe history of the vtgefkble growth 
known os Native Bread (Myhtta Atuirvlu) Amcrahan musses 
were enumented by Richard A Bastow and some notes on 
die poisonout constituents of Si^ktmta hemamhafelta srere 
read by b H Ksomie and b F Turner Picrotoxine and 
an alkMoid yotuemaa strongfe possonous nroperbes and marked 
chemical cbuacterutka have bm isolated from an extract ftom 
the plant 

"bconomic Fntomoiogy svas the title of a paper bv the 
Rev P H Thompson, wno pomted out the great benefit re 
suiting to a county ftiun a propeily oonducM Goverament 
^ntoraelogioal Deputment, uign, m order to increase its 
usefulness (i) the formatiibai of a federal entomidogical de 
portmesit snth a head staff and ffcM observers m eara of the 
ookaiie*, (a) a federal aancnltoral and scientific journal ftw all 
the ooiasues, sabsidised by all j (3) elementary entomology t»> 
be tadgbl m the Stafe sdiools, spedal refereno. being given to 
the msect peats peeahar to each dMtrict or colon) and <4) the 
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fonnati n of ichor I ni Mid price* g|i\en fcr tht bett 

coUecUim 

Mr ( B Bart in fciM. a concue hMoncal tcrount of the 
&r«t divrvLty rf the I uuUyptui, mctuding the nunes and 
nationilities of those t whom the honcmr ha* been aicnbed liy 
various writers 

A taper liy I>r [ Lauttrer oontamod vdiysiulogiial and 
miCTOLhemital rescirehti on the Eucalyptus and contrilmtcd 
some new items with regard to the life history of those trees eon 
nected with the migin of the gum exuded by their Isirk 

(jBOGKAPHY 

The I resident of the Section, Barun von Mueller waiabsenl 
hut his address, on ' The Commerce of ^ostralla with Neigh 
bounng Countries m Relation to Cieograph) was read 
Mr C L Wiagge gave an account of his investigations of 
ocean currents by means of bottles thrown into the sea He was 
of opinion from the results obtained that many of the Ixittles had 
liten influenced more by wmds than by ocean currents l«l if 
thu were not the case, the bottles cast adrift in the Austnlisn 
Bight distinct!V indicated that a strong current sets frim the 
ne^bourhood of Kangaroo Island towards the head of the 
Bi^t and IxraeUte Bay The most interesting of the b tile 
papers is one that was cast adnft near the Cocos Islands in the 
north eastern portion of the Indian Ocean and which waa fiund 
a few months afterwards on the shores of (,erman Last Africa 
Papers cast adrift by Mr Wrigge dunng a voyage to England in 
the neighbourhood of the Sargasso Sea were picked upat Hayti 
on the Alabama coast and on the I ouisiana coast Others thrown 
overlioatd with a view to testing Keimel s current which sets 
tomuds the coast of Ireland, from the neighbourhood of Cai e 
finisterre, were certainly mfluenced by the strmg west soutn 
west winds which were eimenenceil on that occssi n between the 
Western Islands and the Fngllsh Channel None of these appear 
to have followed the current hut went straight across it some 
beiim found on the west coast of hranee md near the islands 
of ^n white one was picked u] at Brighton It 'll pears to 
be highly desirable judging from the results obtainea (hat the 
buttles should be weighted with sand or other material with a 
View to more completely sinking them m the water and thus 
nuiumismg the influence of the winds 

^mhiigother paper*comnbuted to this Section were— The 
Southern Alps if New Zealand, by Mr A 1 Harper The 
^issagos Islands hy M Max Astne and' Physiagra|hyrf(he 
Victorian Gold Fields by James Stirling 

FrHNOIOOY AVIl ^MHKOIOKXV 

Mr Ihomas Worsnop President of the Section of I*thmlogy 
and Anthropology, delivered an address upon the prehistonc arts 
of the Australian Aborigines Messrs W J F nrmht and R 11 
Matthews desenbed the abongmal drawings in (heW^IlombiC aves 
New South Males A paper was cmtnbuted by Mr TV mas 
Petne, on the habits ami customs of the wild tribes as he saw them 
Ml 1837, from Brisbane to Maroochy ‘ Foods of North west 
Abongpiuds was the title of a pajier by J Cogblan Mr John 
F Small contributed a paper on customs and traditions of the 
Claience Riser aboriginals The paper dealt wKh the traditions, 
&neral ceremonies marriage lasvs and the Bora ceremony Mr 
L Thome read a paper entitled Cunoui Aboriginal Mamage 
Custom. The puper svus the result mvestigutions made % 

* in the Laguna Bay 

The ether papers communicated to this Section included 

* ‘ Boomerang and ‘ Woometm,’ Evolution, Vuneties, and Di* 
tnbubon,’ by Mr A Weston, “The Anaent Government of 
Samoa,” by Rev S Ella, ‘ Note* on Tokelau, GiUbert, and 
Ellice Islands,” by Rev J E Nesrell, “ A Compmuve View 
of some Samoan Customs,' by Rev J B Stairs, “ Early Samoan 
Voyam and Settlemenu by Rev J B Stair*, and • Gaelic 
ContimtMns to Folk Lore, by Rev A C Sutherland 

Al RICULTUtl. 

In a paper on the teaching of amcultnral botany, Mr C T 
Muaaon asid dhat the object to be aiixied atbyinstmctorsm agn 
cultural botany should he to impart auch information to the pro 
speetiva cnitraator a* would aiake him aoqnainted with plant 
-structure and the more important naeful plants Practice alone 
would not make a good fiurmer, but pmeuee, when based upon 
a knoadedge of the animate andinoiumau ofajecuhe wasdeaung 
with, and their sonroundings, would make the man of resource* 

NO n33, VOL 52] 


best fitted for his work Mr T B Ogthne contributed a puMr 
on examinations of different varieties of wheat jpown in Near 
South Wales He also read a napo-on “ smI analysis,” in whicft 
the value of soil analysis to the farmer was discussed, and ^ 
ferent methods for the determmabcAi df the available jdant feod 
in soils wen. res lewed 1 he paper embodied a suggestion tot a 
scheme of soil analysis the results of whudi should be (rf pracued 
use to the farmer luted upon the determination of those conditiaaa 
which conduce to fertility rather than to the ehemical con*titlltia& 

1 f the soil (Jf the remaining jiapers read before this section, 
the following were of mure than techmcal interest — 

Clim-stie Infliitnees on Contagious Diseases of Live Stoclf,” 
hyP R Caonlsn ‘ H >w to Grow F ruit byAIbertH Benson] 
no ids and 1 orests by Philip MacMahon, ' Semi Tropical 
Horticulture byleslieO Come, ‘ Forage Plants and Grasraa 
ofAustralui by Fred Turner, ‘ The Agncultural Chemistry 
of the Sugar C me by Joseph Fletcher 

Fn INBERINt VNIl AaCHITRCTURir 
Mr James Fmrham President of this Section debsered his 
presidential address un Architecture and Fngmeering 

Prof W L Kemol contributed a paper on svind jiressure 
The paper was a continuation of cne read at the Adelaide 
meeting It dealt with the relation between velocity and 
pressure, and detailed senes of evpenments leading to the formula 
P* 0033V* which approximates\ery closely to the rule given 
W Dines anil bsagrees with the nues given by bmeaton and 
efrosby The pressure of svmd upon rooft was also dealt 
vnth and expenments were quoted to show that the ordinary 
method of 1 m|iutmg the pressure is fairly accurate when the 
roof IS supported n thin columns so that the wmd can pas* 
freely below but is altogether wrong when the roof is supported 
on walls In this latter case the pressure is greatly reduci^, 
and when the walls terminate in parapets is often rendered 
nestise the rot f hiving a distinct tendency to lift 
Other papers communicated to this section were —' 
ments on the Water] roofing of Bncks and bandstimis with Oils 
and Fxpenments on the Porosity of Plasters and Cements, hy 
Prof A 1 iversidgt M A F R S , On Tered 1 Resisting River 
Structures by Th mas I arker Earthquakes in Relation to 
Building Construction by Th « Turnbull 

SlSirARY SciFVrR AND IlYC IFNK 
The 1 resident of (he Section of Sanitary Saence and Hygiene, 
Dr J W Suruigthorpe read an address on The Teaching of 
Science m Mailers of Health ’ 

Smong the jiapcrs read were — The Promise of ‘Serum 
lhtiB]ieiitics in reganl to Tuberculosis by Dr J Sidney Hunt, 
Contamousneas of luberculosis by I H Vivian Voss, 
The freialencc and Interrommunicability of Human and 
Animal Tuberculosis by S S Cameron, Leprosy, by Dr 
C C Dumbletm and also by A Francis, and Ebological 
Views of the Maintenance of Leprosy, by Dr J A Thompson 

Mfniai Scirncr and FnucA-noN 
Prof F Vnderson the President of this Section, dehvered 
his address on F ducation in Polituis 

Dr Henry Belcher contnbuted a paper on the use and abuse 
of examinations Ihc odvantiges the examination system 
were shortly stated is follows —It ensbles the teacher to stimn 
late the intelligence and test the progress of the pupil, and to 
fill up flaws and gaps due to imperfm apjJreheni^, caietess 
ness, or defective memory, it u a posrer almost indis 
pensable to the teacher s efficiency, and 11 thu* a potent tutor 
in general education it had an alterative and prophylactic 
eflect upon private adventure schools, rauing their tone both 
intellectually and morally The author doubted whether ft was 
wise to entrust the examination of pupils to penom other Ban 
their teachers The disodvantsges of the ezamiiuiUon smsm 
were that the best port of a teBcher** work escapes ansitTsis , 
method* of higher teaching; nse in quality and character, wl^ 
method* of examinauon he behind, Ira the selection of set 
books, and the publication of manuals thereon, an intolerable 
yoke and shackle is placed upon elementary sdiolonbip, tx 
amuiatioD* appeal to the lower side of human nature—what 
will pay becomes the pupil** ruling thouii^t Certam sabjecM 
of grnt importance ore neglected because they do not landy 
count for prizes and honours, and rwearch u oltogrtW 
neglected 
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Amonii the tetnuning papers read were — ‘ bcieace as a 
Snhert'n Gtrtf SchohU?^by Miss F E Hunt . “The 
Cumculum of Secondary Education,” by D H Holhdge, 

• The Techmcri EleniMt in a State System of Education, ’ ^ 
Antony St Ledges, *' A Contribution towards the Stuw of the 
Relation of Ethlw and teno^" ly the Rer J & Pollock, 

• The Importance of Jfintal Soeiice as a Guide in Primary 
Educationy hf JuMt Hslc 

The businett erf the Association concluded with a meeting 
of the General Council, at which the fidlowmg recommendations, 
among others, were adopted — 

(1) That the committee for the investigation of the thermo 
dynamics of the voltaic cell be reappomted without grant 

(3) That the report of the Seismolagical Committee be printed 
and that the committee be reappointed and allowed a grant of 
£xo towards the cost of the erecuon of the mttmments presented 
by Dr Von Rebeur PasehwiU at Timaru 

(3) That the following be a committee—namely Mesars F M 
Bailey R L Jack, A Gibb Miitland A Merton, C W De 
Vis, and H Tryon—to mvest^te the geology, land flora and 
natural resources generally of the islands and uilets of the Great 
Barrier Reef 

(4) That the New Zealand Goiemnient be asked to Kt apart 
Stephens Island, Cook Strut as a reserie for the Tuatora 
Lizard 

(5) That the committet for the mvestigation of glacud dtpoeitk 
in \urtralaaia be Messrs Hutton K L Jock, R Tate R M 
Johnston F W F David (secretory) G Sweet J Shirley 
« Houchins F t, Hogg t J Dunn A Montgomery and 
r F Pittman 

(6) That a committee—coniiMing of Messrs H C Stanley 
A B Brady Thomas Parker Irof Warren, Prof Kernot 
Henrv Moneneff and James Fincham—be appointed to inquire 
into the habits of the teredo and the best means of preserving 
timber or structures subject to the action of tidal waters 

(7) That the committee on psycho physical research be ap 
pointed without a grant 

The next meebng of the Association will be held at Sydney 
in 1897, under the presidency of Prof I iversidge, and thefillow 
ing meeting will take pUie at Melbourne 


hlEClRIBICATION OF AIR AND THhRMAt 
CONDUCTIVll y or AOCh AT DtFFtRFNI 
TEMPERA TURF A • 

(I ) ‘ ON TUI I LhCTRIFICATION OF AIR 
11 CONTINUOUS obsenati n of natural annosphenr 
eleetneity has given ample proof that cloudless wr 
at moderate heights atxise the eartli s burfisce in all weathers u, 
electrified with very far from homogeneous distribution of electric 
density Observing at many limes from May till September 
1859 with my portable electrimeter on a flat open sea Deacb of 
Br^ck Bay in the Island of Arran in ordinary fisir weather at 
all hours of the day I found the difiermce of potentials 
between the earth and an msuUtcd Imming match at a height of 
9 feet above it (3 fcet from the uninsulated metal case of the 
instrument held over the head c( the observer) to vary 
from 300 to 400 Darnell b elements or as we may now 
say volts, and often during light breezeb from the east and 
north east it went np to 3000 or 4000 volts In that place 
and m fiur weather, I never found the potentwl other tluui 
positive (never negative, never even diwn to aero), if fbr brevity 
we call the earth s potential at the place zero In jierfectly clear 
weather under a aky sometimes cloudless, mote generally some 
what clouded, I often obaerved the potential at the 9 feet height 
to vary from about 300 volu gradually to three or four tunes 
that amount, and gradually back ogam to nearly the same lower 
value in the course of about two minutes t I mforrad that these 
gradual vanatums must have been produced by electrified masses 1 
of air moving post the place of observation I did not remark i 
then, but I now see, th^ the electnnty in these moving masses 
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13 boon after that time a recording atmoipfaenc electrometer * 
which I devtaed to show bya photograpiue curve the conttimaus 
vanation of electric potential at a fixed point, wab ertaUishcd at 
the Kew Meteor ilycal Observatory, and hoa been kcM in 
regular action from the commencement of the year 1861 tiU the 
preaent time It showed incessant vamtions quite of the same 
character, though not often as large, os those which 1 had 
observed on the ses beach of Arran 

Through the kindness of the Astronomer Royal, I am able to 
place before you this evening the photographic curves for the 
year 1893, produced by a similir recoidmg electrometer wbmh 
has been in action f >r many years at the Royal Observatory, 
Greenwich They ihow as y u see not infi«)uently, duniig 
leveral hoori of uie day or night negative potential and rapid 
trannuons from large positive to Urge negative Those were 
eertainly times of broken wevlliei with at least showers of ram, 
or snow or hail But through mt a very laige proportion of the 
whole time the curve quite answers ti the destnption of what 1 
observed on the Arran sea Ixaih thirty ux years 1^0 except that 
the vanalions which it sh iws are not often of in large amount 
m proportion to the mean ir to the minimumb 

13 Thinking over the sibject now we see that the gradual 
sanations minute after niiimte through so wide a range os the 3 
<r 4 t) I which 1 frequently observed and not infrequently 
nsing to I wenty times the ortlin^ minunuin must have been due t > 
foithvtly electrified masses if air within a lew hundred feet t 
the place of observation wafted along with the gentle winds of 
S or 10 or 1$ feet per secoii I which were blowing at the time 
If any omparably Urge ouantitiis tf negatively electrified sir 
had been similarly earned uasl it is quite certain that the 
minimum observed uotential instead ot being in every rase 
pubitive would have been frequently Urge negative 

14 Two ftindamenuil questions in resj eet to the slmosphene 
tlectnmty of fiiir weather foice themselves m our attention 
(I) What Is the cause of the pa valent nositive potential in the 
sir nesr the earth the earths ^enti-il lieing called zero? (2) 
H iw comes the lower air to be electnfied to diflerent electne 

I densities whether jxisitiveurnegstive 111 different parts? Obsena 
' lions and hboratory expenments made within the last six ir 
eight years and particularly tw reniarkal le div i venes made by 
I enaid which 1 am going to descnlie to you have eontnbuted 
Iirgely to answenng the second of these questions 

Is In an article On the I leetnficatlsn if \ir by a Water 
jet by Maraus Maclean and Makita C>oto t exjitnmenu were 
I described showing air to be negatively electnfrid by a jet of 
water shit vertically down through it from a fine nozzle inti a 
basin >f water about 60 centimetm, below it It seemed natural 
I t J suppose that the observed electrification was produced by the 
I rush of the fine drij s through the air but Lenard ernclusively 
proved by elaborate and leaiching expenments that it was m 
reality due rhiefly if not wholly t> the violent commotims <1 
the drojis impinmng on the water surfiu.e of the receiving basin 
and he ftund that the negative electnficati in of the aur was 
greater when they wea allowed to fell on a hard sUb of ni y 
material th iroughly wetted by water, than when they fell on a 
yielding surlaee of water several centimetres deeii He had been 
engaged in studying the great negative jiotential which had been 
found in air in the neighbourhocd of water&IIs and which had 
generally been attnbuted t the inductive action of the ordinan 
hne weather electnc force giving negative electricity to each 
drop of water spray befoa it breaks away from eooducting com 
niunu uion with the earth Befoa he knew Maclean and <• ito a 
I aper he had found strong reason for believing that that theory 
was n« l coneet and that the true expUnation of the elecinfiia 
tion of the air muat he found in some physical action not hitherto 
ducovead A less thorough inquirer might have lieen satisfied 
with the simple expUnation of the electricity if waterfeUs 
naturally sugp^ed ny Macletwi and Gotos rebult and might 
have rested m the belief that it was due to an electrifying effcil 
produced by the nirti of the broken water threugh the air but 
Lenard made an independent exnenmental investigation in the 
Phyairal Laboratories of HeidelDeig and Bonn by which he 
learned that the seat of the negative electrification of the air 
electnfied is the lacerated water at the foot of the fell or at any 
rocks against which the water impingea, and not the multitudini us 
inteifera between air and water falling freely in drojA 
through It 

16 It stiU seems worthy ot searching inquiry to find 
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electrification of air by water fidling m di^ thraugh it, even 
thMgh we now know thit if there w anjr laeh deetrificatios, it 
u not the mam cauae of the great negatiY* dectafioation of air 
wbidi hai been fbund in the ncwlibiMriiirod of waterfiOls For 
thw purpoae an experiment hn been Vet« recently made by Mr 
Maclean Mr Galt, and myaelf, m the eoone of an mvextigation 
regarding electrification and dudectnfication of air with which 
we have been occupied for mace thanajw Theappatatiu 
which we tued n belore you It coiuula irf a quadnuit electro 
meter connected with an mwilated electric filter^ appbed to teit 
the electnfication of air drawn firom different parts of a tinned 
iron funnel, 187 centimetres long and 15 centimetres diameter 
fixed m a vertical position with lb lower end open and lU upper 
end closed, except a glass noatle, of 1 fi mm aperture, admitting 
a jet of Glasgow tup^y water (firom Loch Katnne) shot verttcally 
down along lU axis The eleetrle filter (a in the drawing), a 
simplified arid unproved form of that deaenbed in the PrtcmUugs 
of the Royal Society for March ai, conswte of twelve cucles of 
fine wire gauxe rammed as close as possible together m the middle 
of a piece of block tin pipe of i cm bore and a cm length 


Uc* xatwsf •armfr 



One end of It is stuck into one end of a perforataon through a b 
of paraffin, K, which supports it The other end (o) of thu 
forabon Is connected by block tm pipe (which in the appai 


pe* 


17 We first an>li«d foe wdia rubbm pipe to draw oir from 
the fiimiel at the outlet, r, and made maiw expenments 
le ekctncity given by it to the receivuig filter, >, under 


^ tiro short outlet pipes (m and r) projecting fimm the large 
o draw mr 

M 

„ ^ __iy given by it to the receivuig_ .,_ 

rnriows conditions as to foe water jet ^foe bellows being worked 
ja uDifbimly as the mrentor coukt When foe water fell fiuriy 
through foe finmal with no drape etriking It, and through 90 cm 
of free au below lU mouth, a small negative electnfieatum of n 
waa m every caae observed (which are thought m^tpoanbly be 
attnbntebie to eieetnfiemion of the air where t^ water wu 
caught m a basin about 90 cm below the mouth of foe funnel) 

•Kshrin Msclyi, Osh, < On Its Dsul ict rri l rsH oo of An />nw Kojr 
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But when the funnel wM donted so thst foe whole diower of 
drops from the jet, or even a stoall part of it, struck the lasKle of 
the funnel, the native deotrificaticm of It eras hugely iacnistd 
So It was also wbmi the shower, after fldhng finedy denyn foe 
middle of the funnel impuiged op a mstsl pliie m metslbc com 
munication with the funnel, Md close under its mouth, or 10 or 
ao cm below it (or examine, in a tenes of expenmenia made 
last Monday (March 35), we found 28 of a volt in 15 mmutes 
with no obmruction to the diower, and 418 volta pi five roiputea, 
with a metal [date held three or four centimetiea below the 
mouth of the funnel, the air being dimwn from the upper outlet 
(p) Immeduitely after, with P closed, and air diiiwn from 
the lower outlet (M), but all other circumitancea foe same, we 
found 30 of a \olt m five mmutea with no obstruction, and 
6 78 volts in fixe minutes with the metal plate held below the 
mouth as bclbn. 

18 These results and others which sre have Ibund, unth 
many sanations of detail, confirm, by direct test of au dravm 
away from the neighbourhood of the waterfall through a narrow 
[ape to a distant uectrometer, Lenard’s conclusion that a pre 
pondcmtingly strong negative electnfication is given to the air 
at exery place xiolent impact of a drop agamst a water surfoce 
or against a wet sohd But th^ do not prove that there is 
na elwtnfication of au by dnm of water fidling through it We 
alwaya found in exery trial, decimve proof of negaUve electnfica 
tHm , though of comparatively small amount when there woa no 
obstruction to the shower between the mouth of the funnel and 
the catehing basin 90 cr 


aflected by impact of the drops on anythiim below 
19 The other discoxcry * of Lenard, of which I told you, is 
that the negative electnfication of air, m hia expenments with 
pure water, is diminished greatly by very small quantibes ot 
common salt dissolxed in it that it u brougnt to nothing by Oil 
pet cent , that positive elcctniication is produced m w au 
when there u more than 011 per cent ot salt m the srater, 
ttsching a maximum with about 5 per cent of salt when foe 
[xisitixe elietncal eftect u about equal to the negative effect 
obeirxed with pure water, and foiling to 14 pet cent of this 
amount when there is 35 per 
cent of sslt m the solution 
Hence sea water, containing 
as It does about 3 per cent 
of common salt, may be ex 
pected to mxre almost as strong 
positive electnfication to air 
-would give ot 



positive electnaty to the au 
oxer them, he fioda, in fimt, a 
recorded observation by Lxner, 
on the coast of Ceylon, show¬ 
ing tho normal pontive electnc 
potential of the au to be not¬ 
ably increased fay a storm at 
sea I believe Lenard 1 dis 
eovery fully explains also some very interestuig obaervatmu 
of atmospbene electricity of my own, winch 1 desenbed 
m a letter to Ur Joule, which he pubfaihed in foe 
I'rtctaiu^ of the I Itenuy and Philasophical Society ot 
Manchester fiir October 18, i8« t The atmospheric effect 
ranged from 30* to about 430° (of a hetetoMabe torsion electro 
meter of * the divided rug * speem] dunng the four days which 
I had to test it. that u to say, foe eleetiometnc force per foot 
bfair measured homontall) firom the Kde Of the hoiiae, waa from 
9 to above 136 unc copper srater cells The sveather sraa aimost 
perfectly settled, either calm, or with ^fot east sniid, and in 
genand an easterly haxe m the au 'nie e lectr ometer twice 
within half an hour went above 430*, there beug at the font a 
' ‘- lueexe firoei the east What i had 
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Inwiably the electrometer ihowed very high puuUve in fine 
weather, beibre and durliw eatt wind It generaUy ro*e vety 
much ihortly beibre a tUgfat puff of wind from that quarter, and 
coUtiiw^ h^ dU the Ineeie would begin to abate I never 
ottCe obeer^ the dectrometer |oing up unuiually high during 
&ir weather without caet wina following immediatelv One 
in Anguit I bHd not perceive the eaet wind at all, when 
Iw the eketrometer to expect it, but 1 took the pre 
caution ofbniiging my boat up to a lafe part of the beach, and 
immediately fomid by wavee coming in that the wind must be 
blowing a ehott distance out at «ea, although it did not get so &f 
as die shore. On two different mormngs the ratio of the 
house to a station about sixty yanU distant on the rood beade 
the sea was *97 and *96 respwbvely On the afternoon of the 
iith instant, during a fresh temporal breesc of east wind, 
blowing up a httle spray as £u as the road stabon, most of 
which woukl &1I short of the house, the ratio was i *08 m favour 
<ff the house eiectrometer—both standing at the time very high— 
the house about 350° I have little doubt but that this was owing 
to the negative electricity earned by the sixay from the sea, which 
would diminish relabvely the indications the road electro 

I la The negative elootHcity spoken of in this last Mntence, 
“ as earned by the spray from the sea,” was certainly due to the 
inducuve effect of the ordinary clectrosUttc force in the air clasc 
above the water, whkh every drop ot splash breaking away 
from the surface must become negatively electrified, but this 
only partially explains the difference which 1 observed between 
the road stwon and the house stabon We now know, by the 
second of Lenard’s two discovenes, to which I have alluded, 
that every drop of the salt water spmy, filling on the ground or 
rocks wetted by it, must have given positive electiidty to the 
sdjoining air The air, thus posibvely electrified, was carried 
tourards and over the house by the on shore east wind which 
was Uouring Thus, while the road electrometer under the 
spmy showed less electrostatic force than wtxihl have been found 
m tne sir over it and above the spray, the bouse electrometer 
showed greatef eleebrostatic force because of the positively elec 
triffed air blown over the house from the wet ground struck by the 
spmy ' 

III The strong'positive elMtncity, which, as ifeacnbed in 
my letter to I always fouiid in Amta wuh east wind, 

seemed at first to he on attribute of wind from that quarter 
But I sbon found that in other locabues east wind did not give 
any very notable augmentation, nor perhaps any augmentation 
at all, of the oidinaiy fur weather positive dectnc fiirce, and 
for a long brae I have had the impression that what I oboerved 
in this respect, on the sea beach of Brodick B^y in Arran, was 
really due to the twelve naubcal miles of sea b«ween it and the 
Ayrmre eooM east north east of it; and now it seems to me 
more probable than ever that this is the explanabon when we 
know from Lenard that Ihe countless breaking waves, such os 
even a gentle east wind produces over the sea brtween Ardrossan 
and Brodick, must every one of them give some ponbve elec 
trlclty to the air wherever a spherule Of spmy fidbupon unbroken 
water If becomes now a more and morq intaresting sul^ect for 
obsei^iatiOn (which I hope may betaken up by hatnnlistshaving 
the opportUnito) to find whether or not the oidinal^ffne weather 
poslere electftt force at ffic sea coast in vonous localities is in 
creased fay gentle or by strong winds from the sea, whether 
north, south, east or west of the land. 

I la From Lenard’s investigabon we now know that ciery 
drop of rain fidling on the ground or on the sea,* and evciy 
drop of fresh water spmy <ff a breakup wave, &Uu^ on a fresh 
water lake, sends nepbve electriaty from the water surface to 
the air { and we know that every mp of salt water, falbng on 
the sea from Ixeaking waves, sends positive electneity into the 
air fifom the water uurfiKe. Lenard remarks that more than 
two.thirds of the earth’s surfoce Is sea, and anggests that break 
ing sea sraves may give contnbubona of podtive electricity to the 
air wfaiek may posAly preponderate over the negative electneity 
given to itftom other sources, and may thus be the deterauning 
eante of the normal fiiir weather posibve of natursl atmospheric 
electricity It seems to me hi^ probable that tUsprepandemce 
U teal far atmospheric eleeWefty at sea. In averagejmther, 
all i]ie ye» round, sailors in very small vessel! are Briil'WCt by 
Nea.my than by rain, and 1 think It is kimost certain that more 
podtive dectricity is jgiven to the air by bteaking yraves Aon j 
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negabvo electneity by mm It seems also probable that the 
positive electricity fnim the waves is much more earned up by 
strong winds to mnsiderable heighls above the sea, than the 
negsbve electneity given to the air by ram foiling on the sea , 
the greater port ot which may be quickly lost iotu the sea, and 
but a small part earned up to great heights. But it seepis to 
me almoa certain that the exceedingly mpid recovery of the 
iMMrmal foir weather posibse, after the smaller podtive or the 
negaUve atmosphenc electricity of broken weather, svhsch was first 
fiiund by BeccarU in Italy i so years ago, and which has been amply 
verified in Scotland and hngland,* could not be accounted for by 
positively clectnfied air coming from the sea. Even at Becenna^s 
Observaton, at Larregna di Mondosi m Ihedinont, or at Kew, 
or (ireenwich, or Glasgow, we should often have to wail a very 
long time for reinstatement of the normal positive after btdten 
weather, if it could only come in virtue of {xisitivily electrified 
air blowing over the place from the sea , ami several days, at 
Icaat, would have to pass before this result could possibly be 
obtamed in the centre of Europe 

113. It has mdeed dways seemed to mi pniUible thsl the 
ram itself is the real rcsturir of the normal fair weather positive 
Kam or snow, condensing out of the air high up in the clouds, 
must Itself, 1 believe, bccomi negatively ciis.tnfie<l as it grows, 
and must leave poutive electricity m the air from which it falls 
Thus ram falbng from negatively electrified air would leave it 
less negatively electrified, or non clectnfied or pusitiscly clectn 
fieri, ram falling from non electrified air would lease it positisely 
clectnfied , ami ram falbng from (xisitisely ele< trifierl air would 
leave it with more of positive electneity than it had before it 
lost water from its composition Several times within the lost 
thirty years I have made imperfect and unsuccessful altimpts to 
serify this hypothesis by laboratoiy esiienments, ami it still 
remains unproved But I am much mterestcrl just now to find 
some degree of observational confirmatiun of it m Uster and 
Geitel’s forge and careful insestigation of the electneity produceit 
m an iniuifoted hosm by nun or snow railing into it, wnich they 
deaenbed m a commumcntion published m the Si/zimgsieruAte 
of the Vienna Academy of Sciences, of May 189a They 
find generally a huge clectncal effect, whether positive or 
negative, by ram or snow falling into the basin for even so short 
a time as a quarter of a mmute, with however, on the whole, a 
preponderance of negative electnfication 

114. But my subject this evening is not merely natural 
atmosphenc electneity, although thu is certainly by fiir the most 
interesting to mankind of ul hitherto known effects ot the 
electnfication of air I shall conclude by telling you very 
briefly, and without detail, something of new cspenmcntal results 
rwarding clectnfiration ami dumectnficatiun of air, fiiund 
wHhin tnc last few months m our laboratory here by Mr 
Maclean, Mr Galt, and myself Wc hope before the end of the 
present session of the Royal Society to be able to communicate 
a sufficiently full account of our work 

f ij Air blown from an uninsulated tube, so os to rise 
in biibUes through pure water m an nmnsufoted vessel, and 
earned through an insulated pipe to the electric recaving 
filter, of which I base already told you, gives negative electnaty 
to the filter With a small Quantity of salt dissolved m the water, 
or sea water substituted for fresh water, it gives positive electricity 
to the sir There can be no doubt but these results ste due to 
the same physical cause as Lenard’s negative and podtive 
elaitnAcation of air by the impact of drops of fresh water or nf 
salt water on a surface of water or wet solid 

116. A small quantity of fresh water or salt water shaken 
up vehemently with air in a corked bottle eleetnfiesthe air, fresh 
water nentively, salt water positively A “ Wnchester quart ” 
bottle (tff whiu the cubro contents is about two litres and a 
half), with one-fouith of a litre «f fresh or salt water poured into 
It, and closed by an mdu rubber cork, serves very well for the 
experimoit After shaking it vehemently till the whole water fo 
filled with fine bubbles of sir, we leave it till all the hubUes 
have risen and the liquid u at rest, then take out the cork, put 
m a metal or india-rnbW pipe, and by double.actmg bellowi. 
draw off the air and send it thtonsh the electric filter We find 
the eketne effect, negative or positive sccoiding as the water is 
fresh or salt, drown very decidedly by the quadrant electrometer 
and this, evoiff wehave kept the boftlecorked for two or three 
minutes after the liquid has come to rest before we take out the 
coik and draw off tM atr 

I ly An insulated qnrit lamp or hydrogen lamp bang con- 
•"tfcetroroUktsiidMsfsMbni, xvL | ><7 
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nected with the poMtivi or with the negittve tenmiMl of a little 
Vo*s elt tnc nwrhmi itn fume*! (prodoct* of combaMKm mixed 
with air) sent tbnnigh a block tin pipe, four mettei long and 
one rentimetre hore endinu with a abort inMlIating tunnel of 
paraAin and thi electnc filter givea ittong poutne or atrong 
negative electncitv to the filter 

118 Uung the little biacuit eaniatcr and electrified needle 
aadescnbedin“ourcommunicatioii’'* totheKoyalSoauy On 
the Uiwlectnfication of Air but altered to have two inxulated 
needlea with varied distancea of from half a centimetre to two or 
three centimetres between them, we find that when the two 
needles are kept at equal difierencea of potential positive and 
negative from the enclosing metal canister httle r no electnfi 
cation IS hhown by the electnc filter, and when the differences of 
potential from the surrounding metal are unequal electnfication 
of the tame sign at that (? the needle whose difference of 
potentul IS the greater ii found on the filter 

When a ball and needle point are used the effect found depends 
chieflv on the difference of potentiall between the needle point 
and the lurroundiiw canister and u comparalively little affected 
by opposite electnn^on of the ball When two balls are used 
and sparks in abundance pass between them but little electncitv 
IS deposited by the sparks in the air even when one of the balls 
u kept at the same potential as the surrounding metal Hhe 
communication was fllustrated by a repetition of w me of the 
expenmenu shown on the occauon of a hnday evening lecture t 
cm Attnosphenc Flectnci^ at the Royal Institution on May l8 
t86o, in which one halt of the air of the lecture room was 
electnficd positively and the other half negatively by two 
insulated spint lamps mounted on the positive end negative 
emndnetors of an electnc machine ] 


rxpenments by Ixird Kelvin and Mr Frskine Murray 
were desenhed and the apparatus used in them was sh iwn 
which It was found that the thermal conduetivity of specimens of 
slate sandsti nc ind granite is less at higher temperatures than 
at lower for each of these nicks The last tested was Aberdeen 
jnnnite frr which expenments of fiurly satisiacton accura^ 
%owed the mean conductivity for the range from 146" C to a C5 

to be 86 per cent of the mean conductivity in the range from 
81' C to 140* C They hope to send a communication to 
the Royal Society descnbing their w irk liefore the end of the 
present session krt viv 


OxvoKU —Mr II R Pike of the Chirterhousc, has been 
«leaed to an open 1 xhibitic n in Natural Science at Jesus College 
and Mr I C W Bngstocke of Haverfordwest Grammar 
School, has been elected to a Welsh Foundation Scholarship in 
Natural Science at the same College 

Open Scholarships and h xhibilu ns in Natural Science have 
been announced for competition at Merton College New College 
Magdalen College and Corpus Chnsti College Phrticulars 
maj be obtained on application to the Dean m any of theoe 


graph on 
subject wi 


CAMBRtix c —The Walsingham Medal for an onginal mono 
n a botanical geokigieal Koologicsl or ^ysiological 
'ill be awarded in the Michaelmas Term Fssays are to 
o Prof Newton by October so, 1895 Candidates must 
DC o A s not of standing to take the M A degree 
The subiect for the Adams Pnte of 1897 is connected with 
Bessel s functions It is set forth in the Unwernty Keparttr 
fbt May 14 The prue is of the value of about jf 197 Is is open 
toall mduates of the University Essays are to sent to the 
Vice Chancellor by December 16 

Tux Aawoiatjon of Technical Institutiona has endeavoured to 
induce the Science and Art Department to discontinue the exam 
inatums now held in practical inargaiuc and organic chinnistry, 
and to award attendance grants for instruction in those subjects, 
the amount of such grants to be dependent upon the report 
the Department s inspectors on the eflteieney of the equipment 
and teaching The Association has received a reply to Uie efiiict 


that It iv not puvuble for the Department to comply with tbeit 
request A new syllabus for practical intuganic Lbemutry 
mil appear, however in the forthcoming edition of the Saence 
and Art Directory and there seems little doubt that the initroc 
tion will be so arranged in it as to make it posaiUe to coordinate 
more closely the laboratory and lecture work in that subject, and 
afftird the wnu. latitude to teachers as u given by the new 
Regulations for Organised Science Schoob 

SCIENTIFTC SERIALS 

Arntruan feui Hal of MtUiematui, sol xvu No a (BaltimoK 
Apnl 1895) —A method for calculating simultaneouslv all the 
roots of an equation is a paper by Dr F McCkntock, which 
was read lieforc the American Mathematical Soaety on August 14 
and October 37, 1894 It c^iens with the application to an 
example empi lyed by Spitser and by Jelinek 1 he calcubtions 
of these mathematicians can only be done for a pair of roots at 
a time and that with consideraUe difficulty The method em 
ployed by our author is fiurly fiseile Very little has hitherto 
tieen done m the directum of thu memoir which is one of great 
value m the subject of algebraic equations The writer discusses 
q)even examples at length the h^hesl degreed equation being 
one of the uxth degree in x —Sur le loganthme de b foncti m 
gamnu by Hermite is a note upon Koabe s integral, in con 
tinuatuMi of an article in the A/i/i Aitxaleit (41 p ^l) 

Sur b presuon danv les milieux di^lcctnques mi magn«iquir>, 
by Prof P Duhem corrects an error tn his ‘ Lepms sur 1 Elec 
tnritd et le magnctismt and is a valuable working out of the 
theory of the pressures initiated by Qerk Maxwell and fiirther 
improved hy von Helmholtr Kirchnoff, and other wnteis 1 he 
number closes with an article on ternary lulistitution groups d 
finite order which leave a triangle unchanged by H Masenke 
I Ins paper is complemenury to C Jordan s ‘ Sur les dquaiions 
differentielles linrairis k integrile alg^bnque and Sur b 
dAerminatiun div groupes d orort fini eonteniKs dans le groupe 
hn6ure 

ZttUckrtfl fur wu>tHSchafth(h$ ZaeJtfte Bd lix Heft I 
Prof A R von Huder gives a detailed descnjttion of a new 
Acunian {ZoantAus httnhtm) obtained during the cruiie of the 
! Vellar Puam Prof A Koiotneff describes the embiyomc 

I development of Italia demacratua According to him the 
follicle celb do not play the important part in the develimment 
of Salfa wluch Salensky attributed to them nor do they form a 
temporary scaffolding for the bbstomeres as stated by Bmoks 
1 he emli^ is built up of bbstomeres m the normal manner and 
embryonic layers ore present with the same significance as in 
>tber |,ioups The cloaca u formed by the umon of endodermal 
diverUcuK and the pencardium develops as an outgrowth of the 
pharynx —Prof W bchimkewitsch writes upon the structure 
and devebpment of a species of Dinophtlut hvmg m the Mlhite 
Sea near tW Solovetxki bbontory The twofold affinities of 
this interesting type, on the one hand with the Annelids, and on 
the other with the Rotifers, are sncunctly stated — Prof 
Vqdovsky writes upon the sexual apparatus of LtmAnexhu 
torugtttx} —Dr Montgomery deab folly with the anatomy of a 
new type of Nemertine (StuKaHtmma Etihareh) discovered in 
fiesh wster aquanam the Berlin Axilogical Institute —Dr McKim 
describes the nephndial fonnel apparatus of Btrxie 
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paper, ly Mr R Fairbaim and himself o 
memptide on dibromomalonic ether —Prof J C Ewart ci 
muniGsUed a psqier, by Mr F J Cob and himself on the dorsal 
branches of the cranial and spinal nerves in elasmobianchs — 
Dr Traquair read a {xtper on jfiiosphoreacent sandstones — 
Prof Tait read a note on tlie electromagnetic wave surface 
Apnl I —Sir Douglas Macbgan, President in the chair —A 
paper, by the Duke of Atmdli on the gbciatinn of two giens, 
was retd The glens are libnaray and Gbnshira The usual 
of the phr- ' - - 


--— __,__ „- _ observed i_ 

the West Highlands u that the gbciation was cansed hy an 
enormous ice cap covenng the whob country His Grace does 
not conader that the phenomena can be so exidamed Rocks 
are found whieh are striated and moothed on one side, while the 
other ode remains rough Isolated blocks, without stnotion. 
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are found m pouUons where they could not have been placed 
except by the agency of doatiog ice floei He coniidere that 
the mark* of gla^ian were cauied fay ice floea, driven I7 strong 
north east and south west currents in a sta whose surfiue 
reached a level on the land of from 1500 to aooo feet over the 
present level The two glens run nearly parallel in a north 
easterly dinction, and are separated by a range of hills and 
moors not much more than two miles broad The rocks of 
both beloiig to the same geological hirmatioii, and vet the glens 
are entirely dianmilar m appearance Olensbira has smooth, 
regular Oopet, with a smooth level bottom , Glenarayis atypical 
highland glen traversed by a rapid nver with a roclw bed and 
three water&Us, and exhibiU strong glaciaUon His Grace does 
not consider that an ice sheet, operatiiw over the whole country, 
could account for these differences Neither does he consider 
that local glacieis could have produced the e6ect, for uich a 
glaner must have been formed on the slopes of Ben Loyand have 
flowed down Glenshim On the other hand, Glenamy ternunatis 
in a low pass 480 feet above sea level, while Glenshim is closed 
m by ndges aooo feet in height The former was therefore i|ien 
to the action of floes, while the higher peaks would dieher the 
latter 

April 17 —Sir Douglas Maclagan, President, in the chair — 
Prif Pluiders Petne mvt a lecture “OnaNewRacc mPgypt, 
describing the result <3 hu work in Egypt during the last season 

"Taris'' 

Academy of Bciencea, May 6 —M Mareyin the chair — 
The zoological work of James Dana, by M wnchard Phe 
main outluies of James Danas work an sketched from a 
zoologist s point of view Reference a particularly made to hu 
work on the geographical distnbuQan of zomdiytei, on coral reefs 
and islands on amnud dutnlnition with referoice to depth and 
tempemture in the sea, and on Crustaceans —The mmemlogteal 
and gMlogmal work of James Dana, by M Daufarde A very full 
acc Mint u given of the chief pomts in Donaa geological work 
special rrferonce being made to hu pubhcdtioo of a “ System of 
Mineralogy and hu “ Manual of Geology ’’—The work of M 
Carl Vc^, by M Emile Blanchard —Researches on the eerite 
earths, by M F SehUtzenbeiger The author establishes the result 
that in cente, eenum oxide u accompamed bytmoUquantiUesuf 
another earth of a metal with somewhat lower atomic weight 
which IS caimhle of being oxidised bke eenum oxide vnd of 
which the sulphate is isomorphou^ with that of eenum, and gives 
insoluble double sulphates with alkaline sulphates Phe 
calcined higher oxide u of reddish brown colour, even without 
presence of dufymium —Action of fluonne on aigon by M 
Henn Mousan (set Notes p 61) - Systematic a^ioition of 
the potato to the feeding of cattle, by M Mmi Girard 
The results are reported of expenments on the feeding of 
cattle and sheep, both quantity and quahty of meat obtained 
being consideied The best results were obtained with 
given proportions of cooked potatoes and hay, a very 
supenor article being obtained yielding high profits.—Report on 
the table of triangular numbers of M AmatOTean —On the orbit 
of the 1771 comet, by M Bigourdan A re examuiatioa of 
the onginid mamuenM of Saint Jacques has allowed the du 
coveiy of an error made by Bnrckhaidt in reducing observations 
of this comet The result of a preluninary recalculation of the 
observations allows the defimte rejection of a hyberbolic orbit 
and renders it very probable that the orbit is an ellipse of 
eccentnaty o 998 —Every algebraical condition imposed on the 
movement of a body u reabsable ty means of an articalated 
system, ty M G Koenies —On the use of a fourth dimension 
ly M de la Rive —On fluted spectra, by Prof Arthur bebuster 
A discussion of the different interpretaum of {flienwnena by the 
author and M Pomcard In conclusion the author it unable to 
doubt the justice of M Cony s view thst the regulanty of the 
vihmtions, shown by the ohrarvabons of Fizeau and Foucault 
does not exist m the luminous movement, but it produced by the 
apparatus used —Unequal abaorption of dextrorotatory and 
kevoiotatoy circularly polarised b^tmeertamactivesubsouices, 
by M A Cotton Thu unequal absorption u indicated by the 
oonvemon of a plane polanied ray into an eDiptically polansed 
ray by pats^ Ihroogfa sufaatances such as the coIourM metallic 
tartrates The method of messunng the effect u indicated and 
results promised in a farther comtmmication —On the fireezum 
of sidutions at constant temperature, by M Sarrau Sotldf 
ficatkm u produced under pressure so that no iowetiitg 
of the awesuig pamt occurs, the Conneettun between the 
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compensating i assi a and molecular weight is considered — 
Ckued isothermal cjrks reversible aodimunUinedinequbbrium 
by gravity, by M A I nsot -Obeervatioas on the project of a 
balloon expedition t ihi kntic regiooi put forth by M S A 
Andrde, by M t,Bsi u 1 issandier —Reueoiches on mercurous 
sulphate, nitrate and scetstc by M Raoul Vant The beats of 
formation from then elements taken in then actual states are 


for Hga SO4 sol + 17c C al for Ilg, (NO,)* aH, O sol -I- 69 4 
Col , and for Hg-fCiH^X s 1 +ao3 i C*1 —On the ptefcnce 
of chijttn m the (^uhy met brone of mushrooma, by M^ Eugene 
Gilson Chitin has been i mnd in all the iiingi examined, takuig 
the place and fulfiUing the functions of cellulose m phanerogsms 
and cryptogams The expert 1 ental evidence concerns Aganctts 
campons, AmamU muscsni ( antharellus cebanus, Hyphoknna 
fosciculare Folypunis oflicuiolis Pdyporus fomosus. Russula, 
Boletus, Tncholona Bovista and Ciavnceps purpurea —Com 
pnmtive study of the apinreils odonfiquis ^ in the different 
groups of Heteropterous llemiptera ly M J Kiinekel d Her 
culais —Overlap of the Jurassic beds in the massif of the Vendee, 
by M Fred Widlerant —Influence of de oxygenated blood and 
ofsomepeuona on thee nlrirulity of the Ijmphatic vessels by 
MM L Camus and F (,ley —On the scarlatinous stiepto 
coccus ly M Ad d Lspine - 1 he manuring of vines and 
qusdity of the wines by M A MUntz The suppose 1 deletenuus 
action of manure on the quality of wine produced from the 
dressed vinenes has no substantial foundation in fact 


Bsrlin, 

Phyaiological Society, Aunl 5 —Prof H Munk, Presi 
dent in the chair —Prof J Munk had investigated the excie 
bon of mineral waste during Prof /untz expenments on the 
effects of excessive exereise on metabolism (See Nai vat, vol 
b P 5*^4 ) found that the unnory outjmt of sulphur was 
mcreused m correspondence with the increased jroteid meta 
holism the excess taking the form of sul^unc acid not of 
ethereal sulphates Pho^bonis and potassium were also simi 
larly increased and since neither of them are normal consbtueuls 
of proteid their greater excretion denoted some destruction of 
other bssues This viiw uas confirmed by the increased txcre 
tion jf limt, which further points to a possiDly greater metabcdism 
of b ne tissue dnnng the csemse —Dr Trcitel had earned out 
lAseivabons on the perceraion of the vibrations of tuning-forks 
by the skin and had found that the sensibihty varied m di&rent 
parts of Its surfruie and did not correspond with that for the per 
cepbon of mere touch or 1 realisation - Dr Schultr demonstrated 
the contraction of single bundles of unstnated muscle fibres on a 
weparalim made from the muscular coat of a frogs stomacli 
The fibres could be seen I > slowly contnet on electric stimula 
tion relaxing equilly slowly after the stimulus had ceased 

Meteorological Society, April 2 — Prof HeUnuutn, Pren 
dent m the chair —Dr I ess spoke on the various types of 
winter weather deahng in detail with the five types established 
by leisaerene de Bort ox depending on the distnnub n of boro 
metric maxims and minima over the Allanbc Ocean and 
buroix. He added to these a sixth type • f mild and squally 
weather which most usu-illy follows after other tyjxts of warm 
winter weather He p inted out that the winter lUst post could 
for the most part not be included under any of the above six 
types 

PhyoicsJ Society, April a6 —I rof Schwalbe, President, m 
the ihair —Di Pnngsheim gave an account of his expenments 
on the eleetnc conduebvity of heated gases In a Chamotte tube 
doted by brass caps the various gases, such as air, hydrogen, 
and enrto dioxide, were heated to s temperature of 700* to 
900" C The eleetrodex censiated of circular discs of j^tinum 
capable of being placed at varying distances from ram other 
\ current of i 6 to 10 vilu was passed through the gates and 
all the results obtained by Bcequerel in 1853 were confirmed 
As the dectrodes were separated from each other the dcfleetion 
of the galvanometer beesme less, and with constant distance 
between the electrodes the current became less the longer it 
flowed Thu &ct led to the vuspiCHm, venfied by experiment, that 
polarisation was heie playing a part On breaking the pnmaiy 
enrient, the polarisa t ion of the electrodes was quite perceptible 
for a fun half hour The speaker eoneluded from the above 
that conduebon m heated leases is an electrolytic phenomenon, 
and ffituids to carry on his researches, using more carefully 
purified gases and i trustworthy pyrometer —Dr du Bois re 
potted on a paper presented by Prd van Aubel dealing with 
llalle phenmnenon os invtstq^ted on thm layers )f wsnuitb 
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tVFRNI<K VON SItifMNS 
Iht S ttnhfi ind Ttchmi xl Paptrs of Werner xon 
SunuHs Translated from the second Geiman edition 
Two volumes (london John Murray 1892 and 
*895 ) 

HESE two lanfc volumes form 4 complete histor) of 
the work, of Werner biemens md give 4 very vivid 
impression of hts unceasing, activ itv In addition to hutid 
mg up one of the largest commercial houses oq the con 
tinent ind by his inventions and discoveries materially 
issisting in almost every step which during the list lift) 
>ears has been made in the application of eleotncity to 
the service of m in he has found tiAie to conduct long 
researches on subjects un(onncctc4 with his teihmcal 
work and particular) in hia lale^ years has wrtten 
several important papers on meteorology It is chicfl> 
however in connection with ekrtitHtechnology that thc 
lumc of Siemens is famous for it is this subject that 
\\ enter Siemens in C ertnan) ind Slr^V lUiam Siemens in 
England have made pirticul irly their own 
The first of the volumes undei notice contains the 
scientific papers while the second contains the tcch 
nical ones the papers in cither volume being arranged 
in chronological oidci The distinction drawn between 
the scientific and technical papers i* more apparent than 
real f >r in most of the papers included under the hrst if 
these heads it is very evident that the investigations were 
suggested b> some difficulty met with in practice or were 
undertaken w th a view to some practical application 
Hence it is questionable whether it would not have been 
better to keep all the papeis together arranging them in 
chronological order so os to render the relation between 
the experimental or theoretical investigation and its pme 
tical apphr ition m ire obv lous 
The fust paper in chronological older is a note on *an 
application b> Second Lieuten int Werner Siemens for a 
patent for a process of dissolving gold by means of the 
galvanic current and for gilding by the wet method 
Although no complete occHint is given of the method 
employed this note is of interest for two reason^ In the 
first place the expenments wh ch led to the discovery of 
this method of electro gilding weic made in a cell at the 
citadel of Magdeburg in wh ch place on account of his 
participation in a duel young Siemens was at the time a 
prisoner the chemicals and ippiratus emplo>cd being 
procured and smuggled into the fortress by a fncndly 
chemist of the town In the sec nd place it was the sale 
of the patent lights in this invention in England which 
supplied the brothers ^\crner and William with the 
necessary funds to ciiry on ther expenments and so 
helped to la) the foundation if the important firms of 
Siemens and Halske in (icrmon) and Siemens Bros in 
England 

Although still in the army, Werner Siemens continued 
his scientific expenments the next discovery of im 
poitance having reference to the insulation of electnc 
Wires wath gutta [lercha When the newly discovered 
substance, gutu percha, was first put upon the Enghsh 
nuulcet, William Siemens sent a kpecunen to his tmothcr 
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who being at thu time engaged m an attempt to discover 
a practicable ncthod of insulating underground telegraph 
wires immed itel) proceeded to try if this substance was 
suitable for the purpose and found that even a thin layer 
when freed from mnisturc possessed sufficient msulating 
power In odd tio i the property which gutta perchaf 
possesses of becom ng plastic ^ sticking together when 
heated appeared to ren ve the difficulty of making sound 
jomts between the se{ irite pieces of the covenng At 
first a hot gutta perch i sti p w is pressed round the wire 
by means of grooved rollerv and cables insulated in this 
way were used on i short undeignund telegraph hne 
between Bcrhn ind ( mss Beeren as well as for ffie sub 
marine mines the first f their kind which Siemens laid 
down for the defence f Kiel harbour It was found 
howeyer that the method of covering was defective since 
the material rolled round the wire often did not stick well 
together In order to overcome this difficult) Siemens 
in conjunction with his fiturc partner Halske invented a 
machine by means if which gutta percha could be con 
tmuously pressed round the wire without any seam The 
plastic gutti percha is in this machine foiced into a 
metal box having a number of holes drilled through two 
opposite sides the holes on the lower side being of such 
a sue is to just illow the passage of the uncovered w re 
while the holes on the upper sdc up the sisc of the 
finished insulated wire 1 he win s pass through the lower 
narrow holes into the space filled with hot gutta percha 
and come out through the upper holes covered with a 
unif inn and seamless coating 
In consequence >f the perfection with which wires 
could be insulated by th s new meth h 1 Siemens was 
employed m designing and lay ng the Prussian State 
telegraphs and in this connection dlvised a method for 
testing the perfection of the insulation dunng the manu 
facturc of the cable and also a system of tests for locolis 
ing the position of any faults which might occur after 
the cable was buned m the ground While superintend 
ing the laying of the Red Sea cable these s)stematc 
tests were further plab irated by Sie nens and the success 
which attended the laying of this cable as well ais the 
numerous others laid by his firm may be triced n a 
great measure to the severe and continuous testing to 
which the cables were subjected dur ng the process of 
manufacture ind the subsequent 1 lying 

In prietcally all the earliei telegriph Ines of the 
I russian telegraphs underground conductors were em 
ployed since biemcns considered they were bcttei than 
overhead conductors being less Ii ible to mal c >us 01 
iccidental injury In add lion they irc unaficctcd b> 
the atmosphenc liectrcit) which in a dry climate often 
renders the overhe id bnes unwork ible Although these 
underground Imes were iiv after years a source of con 
slant trouble on account of the frequent break, downs 
attnbuted by Siemens to careless ana defective repa ring 
)et their use led him to two very interesting discoveries 
In the first place he found that an underground cable 
acted like a huge Leyden jar the c ipper conductor form 
ing the inside ind the moist earth the outside costing 
On this accemnt it was found necessary to design special 
apparatus to work satisfactorily through these under 
ground lines, and the practice obtained in designing such 
instruments must have stood him in good stead when he 
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came to deal with lubmanne cables, in which the same 
capacity effect is met with The second pomt was the 
observation that \ery strong earth currents -that is, 
electric currents through the crust of the earth—were 
jnroduced whenever the aurora boreahs was visible 

There is one paper which, although it is included m 
the first volume, certainly describes a rather amusing 
practical application of electricity Werner Siemens 
with a party in fnends, had ascended the Cheops pyramid, 
ind after reaching the top they noticed that the wind, 
which had been continually increasing in strength was 
msing the sand of the desert with a continuous whirling 
motion “ When it had arrived at the highest step we 
noticed a whistling noise, which I ascribed to the in 
creasing violence of the wind The Arabs, who were 
squatted around us on the nearest steps, sprang up 
suddenly with the cry' Chamsin,’ and held up tiheir fore 
finger m the air There was now a peculiar whistling 
noise to be heard, similar to that of singing water We 
thought at first that the Arabs srere uttering this sound 
but I soon satisfied myself that it also took place when 
I stood upon the highest point of the pyramid and held 
up my own forefinger in the air There was also a slight 
hardly perceptible, pnckling observable on the skin of 
the finger which was opposed to the wind I could only 
evpiain this fact obsetved by ill of us as an clectncil 
phenomenon, and such it proved to be When I held 
up a full bottle of wine, the top of which was covered 
with tinfoil, I heard the same singing sound as when 
the finger was held up At the same time little sparks 
sprang continually from the label to my hand and when 
I touched the bead of the bottle with my other hand 
1 received a strong electric shock It is clear that the 
liquid mside the bottle, brought into metallic connection 
with the metallic covering of the head of the bottle 
through the damp cork, formed the inner coating of a 
Leyden jar, whilst the label and hand formed the outer 
coatmg \^en 1 had completed the outer coating of 
my bottle by wrapping it in damp paper, the charge 
was so strong that 1 could make use of it as a very 
poweiftil weapem of defence After the Arabs had 
watched our proceedings for a time with wonder, they 
came to the conclusion that we were engaged m sorcery, 
and requested us to leave the pyramid As their remarks, 
when interpreted to us, were without effect, they wanted 
to use the power of the strongest to remove us from the 
t«^ by violence I withdrew to the highest point, and 
folly chaiged my strengthened flask, when the Arab 
leader caught hold of my hand and tned to drag me 
away from the position I had attained , at this critical 
moment I approached the top of my flask to withm 
stdking distance of the tip of his nose, which might be 
about 10 m m The action of foe discharge exceeded 
my utmost eiqiectation The son of the desert, wdiose 
nerves had never before received such a shock, fdl on 
the ground as though struck by lightning, rnsh^ away 
with a loud howl, and vanished with a great spnng fiom 
our vKmity, followed by the whole <ff his comrades 
IVe bad now a foil opportunity of carrying out our 
expenments * 

Before when Siemens published his paper 

On a rhpfodhcible imit of reslstimce, there was no 
genergBy aocqited unit, so that it was impossible 
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to compare the results obtained by any one observer 
with those obtained by any other The need of 
such a unit is very well illustrated m one of the early 
papers m these volumes, where the unit of resistance used 
in an investigation is said to be the resistance of an iron 
telegraph wire 3 m qi thick and 100 Russian versts long' 
hlL the present day, with our well defined systems of 
electneal units, it is almost impossible to imagme the 
difficulty and confosion which must have existed when re 
sistances to take one example, were stated in such terms 
as that mentioned above It is true that Jacobi had 
previously proposed as unit the resistance of a certain 
copper wire m his possession, and had issued copies 
of this unit These copies, however, vaned so much 
one from another as to be quite useless for the more 
refined and accurate measurements which the previously 
mentioned tests for localising the faults in undeiground 
conductors rendered necessary Weber also had pro 
posed his ‘ absolute ” unit of resistance, but at this time 
no trustworthy expenments had been made so as to 
embody this ibsolutc ' unit in a matenal resistance 
Siemens was thus led to the adoption of another arbitrary 
unit of resistance and for this purpose chose the lesistance 
at 0° C of a column of mercury 100 c m long and having 
a cross seebon of one square millimetre He employed 
mercury, since it can be Lomparatively easily prepared 
in a practically pure state, and being a liquid its molecular 
condition and hence its resistance, docs not alter with time, 
as It was quite possible that of a solid metallic wire might 
do This unit, known as the Siemens unit came into 
very general use particularly on the continent Never 
theless, the Pans Congress m 1881 decided to use as 
the internabonal unit of resistance the nearest ai^roach 
possible to Weber’s "absolute unit, in order to bring 
the resistance unit into agreement with the other electrical 
units On this subject Siemens says —> 

' It was certainly somewhat hard for me that my 
resistance unit arrived at with so much trouble 
and labour which had, speaking generally made the 
first comparable electneal measurements possible, then 
was employed for more than a dccennium through¬ 
out the world and adopted as the legal inter¬ 
national standard resistance for telegraphy slmuld have 
suddenly to be set aside with my own co operation ” 
(biemens was the German representative at the Pans 
Congress) " But the great advantage of a theoretically 
establubed system of standards consistently cam^ out 
necessitated this saenfioe offered up to saence and the 
public interest ’ 

One cannot help sympathising with him in this matter, 
for It IB always hard to disown one’s own offsprmg, 
parbculoriy after they have had a comparatively long and 
bnlhant career 

Most of the earlier papers in both volumes deal either 
directly or indirectly with telegraphy In the renaming 
portions of either volume, however, a very prominent 
part u played by papers and invenbons in connection 
with the conversion of mechanical energy uito elec¬ 
trical energy In connection with a form of magneto- 
dectnc machine, 11 one m which the magnetic field is 
produced by permanent steel magnets, for use m tele- 
grpifoy, Siemens mvented a ftmn of armature, whidi 
has smee been known u the Siemens armature. Tbs 
annature IS shuttle-shaped and hu an mm core, foe crass 
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«ection being something bke an H, and has the wire 
wound longitudinally 10 the two grooves WiWe, who 
may be said to have token the first step in the direction 
of the evolution of the modem dynamo, combined two 
machines with Siemens’ armatures, one a small magneto, 
the other a large madune with eledrb-magnets m place 
of the permanent steel magnets fhe armatures of these 
two machmes were rotated, and the current from the 
magneto was led round the electro magnets of the other 
machine In this way, dm magnetic field in ahich the 
armature of the laige machme rotated, was very much 
stronger than it was possible to obtain with permanent 
magnets 

“ rhe technical knowledge of the production of electric 
current!, by means of mechanic'll power had extended 
thus far, ’ says Siemens, “ when 1 Mii;ceeded, in the autumn 
of 1866, in obviating entirely the need of steel magnets 
The well known feet that tW electric current driving 
an electromagnetic machine (motor] is considerabfe 
weakened by the induced currents produced in the wind 
ingfc of the clectio magnets, made it appear probable to 
me that by dnvuig a properly constructed electro magnetic 
machine nackwards, the slight magnetism remaining m 
the electro magnets must be considerably increased since 
the induced currents are then producM in the some 
diiection as those due to the existing magnetism 1-x 
penence confirmed m> conjecture I called this new 
kind of current pioducing machine dynamo elcctnc, as 
by It mechanical force is directly changed into elcctnc 
currents, whilst the magnetism only appears as an inter 
mediate product, not is the real source of the current 
produced 

Siemens communicated a paper on this new dyn'imo 
elcctnc michine to the Royal Academy of Sciences of 
Berlin, on January 17,1867 A few weeks later, William 
Siemens, at his brother’s suggestion, communicated a 
paper to the Royal Society on this subject This piper 
was read at a meeting at which Prof Wheatstone, who, 
without knowing of tv enter Siemens’ discos eiy, had been 
working at this question, read a paper embodying the 
same idea Some time afterwards it became generally 
known that a proiisional patent which had been kept 
secret, and which also coicred this invention, had been 
issued to the Brothers Varlcy in December 1866 

It appears, therefore, that several people hit upon what 
may be called the dynamo pnnciple almost simultaneously 
f ram the feet, however, that Siemens was the first to publish 
the discovery, according to the usually accepted pnnciple 
introduced by Arago, there seems no doubt that his claim 
for pnonty is justified 

Tlus claim for pnonty with reference to the invention 
of the dynamo is made again and again in several 
addresses,&c, in the second volume As most of these 
papers are mere repeutions, one of another, it is very 
doubtftil whether anj good purpose is served by pnnting 
more than one, since the reader becomes very tired of 
being taken over the same ground several times 

At the end of the second volume there aro a number of 
patent claims, &c, for meters to measure electncal 
energy The demand for such a meter, which should 
cmnbtne accuracy with a moderate cost, arose directly the 
supply of electnc current for lighting and power purposes 
became at all general Such a demand in connection 
with ang electncal subject was,always for Warner 
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Siemens almost a mandate, and he at once devoted a 
good deal of time ind attention to supplying this want 
The chief interest of most of the papers is, no doubt, 
historic, the two list of all, however, have a specul 
interest at the present moment in this country They 
form an appendix to the second volume, and have refer¬ 
ence to the foundation by Werner von Siemens of the 
Physico Technical Institution at Charlottenburg The 
reasons given by Siemens for the foundation of such an 
institution in Germ my apply to the case of our own 
country at the present day, for we are still without such 
an institution, though through the munificence of 1^ 
ludwig Mond, the region of usefulness of the Rojral 
Institution It to be extended in this direction Siemens, 
during his long and successful rirccr, had noticed that 
although the general st mdard of scientific education was 
probably higher in Get many than in any other country, 
the result was to produce not so much scientific woriters 
and discoverers as teachers 


“Scientific investigation, he sa>s “itself is nowheie a 
life vocation in the State organisation, it is only 1 per 
mined pnvite business of the learned besides their 
vocation, teaching business It must, bowevei, be 

pointed out as a waste of national strength, that highly 
gifted inquirers, Uluits such as only seldom come to 
fight, are heavily burdened with proKssioiial (? profes 
sonal) labours, which others would perhaps perform even 
better, and art thereby in great measure withdrawn from 
science itself, to which they would bear incalculable 
service if they could give themselves up entirely to it 
But It IS 1 still greater pity that so many talented and 
highly cultured young studenu find no opportunity to 
carry out scientinc work The unfortunate consequence 
in most cases is that scientific hboun which would 
animate and fructify whole domains nf life, remain un 
done, and that in the struggle for existence, talents do 
not develop or fell to the ground unreconised, Vhirh 
under more favourable nrcumstances would have been 
able to perform great things to the honour and to the 
material advantage of the country It is to be feared 
that the advantage of better scientific instruction 
and of more widely spread scientific culture, will soon be 
lost if U 18 not supported by State organisations 
fhese organisations would have to mlfil a double purpose, 
to advance scienufic inquiry generally and to aid industr> 
by means of the solution of scientific technical problems 
and questions which are essential to its development 
In order to make clear the great importance which 
such an institution, well supplied and liberally endowed 
would have on the develojiinent of industry, a short 
retrospect of the history or this development 11 quite 
sufficient We sec this everywhere associated with pei 
sons and institutions, where it was possible by speciillv 
favourable conditions that scientific researches wjmt 
hand in hand with their technical applications rhe 
scientific light, which in consequence Iw technical com 
btnations and methods, gave such mstitutioiis such a 
preponderance over others that the cost of expenments 
was not only covered by the higher tommerrial results 
but also whole branches of industry were radically tians 
formed by them, and new ones of great importance 
created This combinatiof is most easily realiMDle 
in chemical manufacture More unfavourable is, noM 
ever, the powtion of the trade# depending on mechanic il 
baii« £xact physical expenments demand much more 
costly instruments and specially prepared rooms . If 
the State, therefore, confines itself as heretofore only 
to looking sflfter instruction the mechanical crafts 
necessarily lag behind the chemical in their develop 
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Thus, spoke Werner Siemeni, a man who, by his long 
and eventful hfe, was specially qualified to speak with 
authonty on this subject, and t^ results which have, I 
dunng the few years of its existence, already been j 
achieved at Chailottenburg are proving him a true 
prophet 

In conclusion, wc may say that these volumes will be 
found most interesting, not only on account of the insight 
they give regarding the dev^pment of the electrical 
industry, but also on account of the interesting personality 
which pervades the whole W Watson 


ATMOSPHERIC PRESSURE OF THE NORTH 
ATLANTIC OCEAN 

RiparHhon de la Prttnon Aimotpkfrtqtu tur tOdan 
Atlanttque Septentnonalf tPapris Us Observations de 
1870 a 1889, ttvte la DtrecHtm Moyenne du Vent sur 
les Ixttoraux Par Ic Capitaine O Rung (Copen 
hagen 1894) 

HIS Atlas, showing the monthly and annual atmo 
spheric pressure and prevailing winds over the 
North Atlantic and connected seas, is a fine example 
of cartography and typography The monographs for 
this and the other oceans have generally dealt only with 
February, May, August, and November, but this work 
presents us with the results for each of the twelve months, 
and for the year, on a mean of the twenty years from 
1870 to 1889 

The really heavy part of the work earned out by 
Captain Rung has been the calculation of the monthly 
means from the nine years’ daily weather charts of the 
Danish and German meteorologists from December 1880 
to November 1889, including the similar charts of the 
Meteorological Council for the year ending August 1883 
This has been done for eighty points over the ocean 
between lat 10“ and 77® 30' N and between long 25® F 
and 80® W 

It being desirable that the discussion should cover a 
longer period than nine years, the twenty years ending 
with 1889 were adopted, these years being selected with 
the view of utilising the fifteen years’ means (1870-84) 
for this part of the globe which have been published 
in Buchan’s “ Challenger Report on Atmospheric Circula 
tion,” thus greatly feciktatmg the inquiry Fhe means 
for the subsequent five years were independently worked 
out, and thereafter combined with Buchans to make 
up the twenty years’ means The next step was to 
bring, by the usual method of diflfercntiation, the nine 
years’ means of the ocean stations to approximate means 
for the twenty years Table iv gives the means thus 
calculated for ninety two coast or land stations surrounding 
the ocean, and Table v for the eighty ocean sUtions 
The mean directions of the wind have been calculated 
for the stations in Denmark and its colonies , but for all 
other stations the data have been taken stm^taUr from 
the “ Challenger Report ” It mig^t materially have aided 
the enquiry in the north-westem part of the ocean if 
nteau for pressure and wind direction bad been calcu¬ 
lated and g^ven for the Labrador stations at Hoffimthal, 
Zoar, Main, Okak, Hebron, and Rama, the observations 
at wfoch have been published from 1882 to 1889. 
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The monthly and annual means for the eight) ocean 
stations, and the charting of the results on the thirteen 
maps, constitute the novel part of Captain Rung’s work, 
and must be regarded as a substantial addition to out 
knowledge of the meteorology of the North Atlantn 
rhis remark holds good emphatically as regards the 
northern half of this ocean, and for the five months from 
May to September Thus, for these months, we have 
now a more accura'te knowledge of the distnbution of 
atmospheric pressufe and of the prevailing winds north 
of latitude 60“ than could have been obtained from any 
work previously published on the subject 

But such well merited praise cannot be extended to the 
working out of the results for the five winter months from 
November to March An examination of the Danish 
and German daily weather-maps of the Atlantic of the 
nine years for these 'months shows that over the whole 
ocean to the north of a line drawn from St John’s, New¬ 
foundland, to Vaicnfia, observations from a ship at sea 
IS an event of extremely rare occurrence The con¬ 
sequence is that thO monthly means for this important 
region, from which fresh information is so dcsir 
able, have been obtained wholly from the observ ations 
mode at the lind stations of this part of the ocean 
Hence the asiilts given in the Atlas cannot be regarded as 
a contribution to the meteorology of the cKe.in In this 
Atlas, what strikes one at first sight as new fact is the 
distnbution of atmosphene pressure dunng the winter 
months from the south west of Greenland round by Ice¬ 
land to north of Norway, particulirly the three or four 
distinct areas of pressure a little lower than prevails 
generally over this legion But a close examination of 
the daily weather maps themselves suggests the idea that 
these three or four low pressure systems may be no more 
than the outcome of an interpretation, made in construct¬ 
ing these daily maps, of the amount of pressure over the 
(Kean drawn fioin the pressure and winds observed at 
the land stations, the interpretation being made in the 
complete absence of observations at sea Ihus the 
observations made at the GrcenLind stitions since 1840 
amply show th.it tht winds on its coast are very greatly 
deflected from their true direction, as that would be deter¬ 
mined by the distribution of pressure, by the high ground 
and valleys near the eoast It is in this connection that 
a discussion of the Labrador observations would have 
come in so handy 

Captain Rung has raised a side issue to his report in a 
discussion of the distnbution of atmosphcnc pressure in the 
intenor of Southern Scandinavia, where the Atlas shows 
a singular local excess of pressure in the winter months, 
which excess is also plainly shown by his monthly means 
of the Norwegian, Swedish, and Danish stations In 
lo<^ing closely at this matter, it is necessary to leave out 
of view the means for Dovre, Tbnset, and Roros, which 
approach to, or exceed, 2000 feet above the sea, their 
positions not being suitable in discussing small sea level 
difierences of pressure such as are here dealt with We 
have calculated afresh the January means for all other 
stations not exceeding €00 feet in height, for the •»rnr 
I twenty years, and obtain a set of figures differing widely 
from those published m the Atlas, which give no coun¬ 
tenance to the idea of a local excess of pressure in 
I winter over this region To test the matter m another 
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way, several means for the same stations for ten years 
each from the observations of the last quarter of a century 
have been calculated with the result that none of these 
senes show an excess, the only variation being such as 
appears in the isobars of this region for December, 
January and hebruary in the maps of the ‘ ChalleHger 
Report P inally on companng the means for the twenty 
yeirs given in the Atlas with those we have newly 
Calculated the strange result comes out that to the north 
of a line drawn from near HemOsand in Sweden, to a 
point fifty miles to the north of the Skaw, the pressure 
means of the Atlas are all in excess of the other me ins 
from 0030 inch downwards whereas to the south of this 
line, the pressure means of the newly calculated stations 
ire all in excess of those of the Atlas from 0030 inch 
downwards For now many >ear8, this error hi$ 
appeared in nearly all maps published on the continent 
showing the distribution of atmospheric pressure over its 
surface and it received greater currency by being 
adopted in 1887 in the Mehorologtc Atlas forming part 
of Btrghaui Physical Atlu It is prob ible that the error 
would never have appeared, if there had been established 
in Southern Scandinavia a true high level Metcoro 
logical Observatory, that is an observatory situated on i 
peak such as we have in the Ben Nevis Observatory and 
the other high level observatories on the continent 


OUP BOOkSHhU' 

71 xt book of Anatomy ami Physiology for Nurus Com 
piled by D C Kimber (London Macmillan, 189s) 
This is a book of 368 pages on anatomy and physiolonr 
written b) a member of the nursing profession Ine 
author sutes that the text is compiled from many well 
known books, and that nearly all the illustrations arc 
figures taken from standard works On first taking up 
the book, we were surprised at the amount of detailed 
anatomy it is considered necessary to impart to nurses in 
the American training schools and we are told that the 
scheme of the book has been prictically worked out in 
class teaching So far is we c in judge, the class teaching 
IS conducted in a radically wrong way In the first place 
there are no directions for practical work anywhere in the 
book Anatomy and physiology cannot be taught to any 
one without observauon, and with women entering so 
pracbcal and serious a profession as nursing actual 
observation and simple experiments could be insisted 
upon and more easily carried out than with a class of 
school girls If the work is to be considered as a text 
book only, it is far too difiRcult to be put at once mto the 
hands of a nurse yet the author makes no statement about 
previous knowledge The descnptions given of structure 
and functions must surely be in many cases very difficult 
if not impossible, for beginners to understand, for such 
descriptions often consist of a few sendees slightly 
modified, apparently taken from full accdlfMI found m 
well known hooks Such detached sentences alone 
although correct enough in themselves, can lead to no 

K r understanding of the subject The book is 
ned with much detailed anatomy, such as of the 
bones, muscles, development of blood vessels, which 
although possibly of use to nurses, would have better 
given place to a simple, clean and connected description 
of the general structure and functions of the body The 
arrangement <fo|erved in the book is not good, and Mme 
subjects are treated of in a wrong connection For 
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instance, the disposition and action of the muscles of the 
eyeball are considered in the chapter on muscles in 
general, as is ilsi the action of the muscles of respiri 
tion, and these descriptions are consequentlj inadequate 
There are instances of anucipation of topics, strange 
sentences thrown in which must be unintelligible until 
matters treated of hur have been grasped In the 
chapter on the hcirt the luthor describes almost 
at once the irrmgcincnt of the muscular fibres 
of the chambers be foie even a general desenpuon 
of the organ is given or the words auncle 
and ventncle defined n fact the whole descnption of 
the heait should be much clearer and the account of its 
action fuller and more ac unte It would be easy enough 
to point out some loose ind erring statements, and one 
or two mispnnts we arc told for inst ince that water is 
produced “ when two molecules of ox>gen unite with one 
of hydrogen It is far the best for nurses to learn the 
anatomy and physiology they require from anatomists 
and physiologists, and nursing from nurses The book, 
however contains a full and excellent glossary 

Calcareous Cements their Nature and Usei By G R 

Redgrave (london C Griffin and Co limited, 

1895) 

Many valuable contributions to the wide literature of 
cements have appeared from time to time in the engineer 
ing and chemical journals devoted to the industries 
Several of these arc of foreign origin 

The author of this work is to be congratulated on, 
having collected in a hand) volume of 333 pages all 
the most interesting and important facts dealing with the 
history manufacture testing Ac of Calcareous Cements ' 

Ihe volume is divided into sixteen chapters and eight 
ippcndices The first three chapters are devoted to a 
historical review of the subject and then follow in 
systematic order chapters dealing with the various 
stages in the manufiicture of Roman and Portland 
cements 

Chapter viii contains a shoit but accurate account of 
the researches of tremy Le Chateher and Landnn on 
the setting of cement The author has given to the 
subject of cement testing its fullest importance the various 
meUiods and appliances for determining the strength of 
cements are rally desenbed and the use of Unwins 
formula is clearly stated The list chapter deals with 
diflerent specifications for cement In connection with 
this subject the author deplores the w int of a uniform 
and generally accepted system of cement testing in this 
country and m the hope no doubt of stimulatmg con 
sumers and manufocturers to an agreement he gives in 
Appendix £, a full translation of the German standard 
tests 

It IS not encouraging to find that an industry which 
onginated in Engird with the work of Aspdin and 
Smeiton 1$ slowly but surely passing over to the cm 
tinent The annual production of cement in (lermany 
equiU that m !■ imhnd but that is not ill starting with 
raw materials of an eneedingiy un/ar ouraNe chmracter 
Germany produces 1 finer and more reliable cement than 
that manufactured in b ngland, and at no greater cost 
French cement is also as a ndc superior to the English 
article 

A figure of Scheibler’s or any other form of calcimetcr, 
in the chapter on chemical amdysis, due to Mr Spack 
man, would help to make the work more complete in 
Itself, and Schumanns convenient apparatus for deter 
mining the specific gravity of cement is not mentioned 
the cumbrous Keates bottle is alone desenbed and 
figured 

The illustrations thirty in number, arc good, and die 
book M supplied with a very complete mdex 
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LETTERS TO THE EDITOR 
[ 7 %* Ethter dm mt keU kimutf rufmd itt fir tptmmu 
frttstd by kis ti mvftmhn ^ JfMtr am kt trndm 


Mmuicr%f*t aOaidtd fir tMt rr my ak»r frrt^TUKtMVt 
No nehc* *t OdtH of tm mym a u ammmuadmu ] 

The Origin of the Cultlveted Cinereria 
It eppean to ne that Mr Bateion ven Imperfectly appreeiatea 
the nature of the problem of whudt be hu haauded what I 
venturi to thmk an m coondered ariuttoo. 

In my last letter I pomtod oat hneffy the grave otqective 
difiicultlea wluch he had to fitce m tutaMantiating hu caae Aa 
Mr Bateaon la, Ira reputation, a eerioua Mturaliit, I think it 
wa« hu duty to take up the dialtenge which I virtually threw 
flown to hnn, and deal with the powta which 1 brought under hu 
consideration Thu he has not choaen to do but falls back 
agam upon hu “histoncal evidence'* and hn dialectic 
Now I must oonfem that 1 am myself as mnch_bored as 
idi the “ 


It may, however, be useful in aayiiu all that 1 intend to say 
replv to Mr Bateaon, to make a Km general remarks on the 
whole sul^t 

It u apparently the fiuhion nowadays for the younger biologuts 
to undertake the hjci iiisHuiIioii of the Darwinian theory ^e 
field u undoubtedly open, and postenty may safely be trusted to 
appreciate the value of their latioars But I cannot but observe 
that as^utween them and the audior of the theory, theie u thu 
fhfieience Mr Oarwm, as he has told us, spent the best port 
of his life m studying patiently and sdbng critically a vast luau 
of dbaervatioii and fact Ultimately lie permitted himself 
lo draw certam conclusions. The result u that if you take 
any statement which Mr Darwm has put forward, you 
may feel assured that bdiind it u a formidable body of 
carefully considered evidence not likely to be upset 
With the modern writers on evidation, thi posititm u 
esoctly the opposite Ihey launch their theonis gaily on the 
world, and on demandtng their substratum of fecU, one u told 
that that u a matter for future collection I myself am old 
foshkmed enough to thmk that, of the two methods, that of Mr 
Di^wm H the sounder, the more scientific, and in the long run 


I luiTe paioted again and again the vast wealth of material 
fiur the SfoBi^ study>or variation which is presented every day 
to tBe eyes of mj one engaged m horticaltnral practice The 
difficulty IS that Kw persons possess either the aaenu&c capacity, 
the patience, or the leisure for lU profitaUe utilisation We 
srant, m fimt, for the purpose a second Darwm, or at least a 
Herbert 

In his “ Variation of Animals and Plants under Domestica 
tion,” Mr Darsvm mode a use which was remarkably effective 
of the observations made by " practical men ’ m horticultural 
literature They served his purpose m establishing, as hod never 
been done before, the amount and character of the variation 
which was possible under artificial conditions, and therefore, by 
analogy, under natural But this class oi evidence appears to 
me nnsatisfectory fiit the investigation of the furthir problem 
which IS at the moment of supreme mterest, the nature and laws 
of variation itaelf I thmk that Mr Darwmsqueesedoutof itoll 
that It would profitably yield And for thu reason theendencr 
u not scientifio—that u to say, it was never drawn up by persons 
having m view the lequuemenU of scientific exactitude Those 
who gave it have been pressed mlo court in a cause in which 
they never contemplate engaging Thu has the merit of en 
surmg that theu evidence u unhossed, but it does not allow 


vari^ of ways. Om or two will suffice _^_, _ 

the weakness of its nosnenclatnre Hortienltunsts ore not, for 
the most part, skilled botanists. When they give a jdant 
name, it u impowble to be sure that it u what a technical 
botai^ would accept It is as if one were reading the amtmgs 
of a chemist, and when he menttoned potasuum, die doubt 
occumd as to whether it was not bthinm which was mtended. 
I do not mdOB to imply any censuK on the hortKultunsts, 
they ode nmas current at the moment whicb are good enough 
for pcKbcal purposes, though they will not stand a critical test 
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But in after years no technical botanist would dream of acceptinir 
them as unimpeachable 

Again, It has often been found that where remarkable hybrids 
have been recorded, it hu been aacertained later that no crou 
hu m pout of fimt been effected U all Yet the ongmal 
annoancement will bequoted, and often hu been u an undoubted 
evidence of the fiu;! 

I arrive, then, at the connctiaa that if any pnfitaUe uu u to 
be made of horticultnral experience m the stu^ of vination, the 
oo called historical evideiice will have to be duearded Every 
step of the mvestigation must be made under the actual eye of 
a competent observer, and nothing taken at second hand 

I will now return to the Cmcrana The feral fiwm had been 
hn^ lost to cnlbvatioo, but some years ago it wu reintroduced to 
Kew firom the Canaries Mr RoUe, a membu of my scienttfic 
staff; illustrated it in the Gmdmtr/ CkrautU in 1888, and 
pouted out the stnking changu vrhich it had exhibited under 
cultivation These have suboequently mtcrested me became I 
have been endeavouimg to collect fimU u to the rate of 


still asserts, and m thi face of the difficulbu which I haiepomtcd 
out that such a theory presents, that the modem Cineraria u of 
hybrid ongm Very well, let ns assume that u a provisional 
hypothesia. How is it to be tested? It u easy to see from on 
analogous case The horu and the sebn have been crossed, are we 
;ustifiM m asserting that the last winner of the Derby is of sebra 
descent? Thecntena an. two. and I think two only (1) an 
unconteited pedigree, (2) palpal^ marks of parental cbaracters 
Now, with reprd to (i), practically in plants it cannot be 
obtained We can only fell back upon “ historical evidence ” 
I have attempted to show above, m a general way, how bttle 
scientific value can ordinanly be attributed to this One cannot 
be sure that the asserted parents were what they are stated to 
be But my object wu not to undermine the weight of what 
Mr Bateaon hu brought forward I accept it and reject it as. 
wholly irrelevant As my friend Prof RoUeston was fond of 
uyw, It would be valueless evidence even to convict a poacher 
The fact that certam shrubby Cinerarias with hoary leaves and 
one with yellow flowers were crossed (if they really were) early 
in the century, proves nothing u to the existuig Cineraria, any 
more than die cross between Hie zebra and the borsi does u to 
tbcjiorentage of aira existing horse 
Tneae shrubby Qneranu were, u Mr Bateson states, pro 
pogated by cuttings (they are not too easy to strike) and hke 
many other interestiim plants, they disappeared feom all but 
botanic gardens towards the middle at the present century 
As I am quite unable, then, to attach any weight to the so 
called hntoncal evidence, bMgise I fiul to see that it estsblishca 
any fihation between the Plmts with which it deals strikingly 
different os they are and the j^t with which I am deahng, 
thin. IS nothmg lift but to try (3), and see what evidence of its 
parentage thi plant itself aflbras. 

Now, It u wrell known that organisms of hybrid ongm pre 
serve, in some degree, their parental characters, and tnis haa 
even been shown 11 bi true of their histological iletnents 
Modem taxonomic botany has met with consideiable success in 
the anolysu of plants of hybrid ongm into their constituents 
The Fkxw have in consequence been cleared of a multitude of 
dubious plants, the real nature of which can now be accounted 
ba And the validity of the method hu bien esteblishcd by the 
resulu of a corresponding syntliesia Wi bad, then, no hasitatioii 
at Kew in apfdying the test to the Cineraria Althou^ U had ofteis 
been examined before, with the assistance of some members dC 
my staff I made a fee* examination I took coptous specimena 
of Cuurana iruenta, and of on avenge cultivated form, and 
carefidly compared them point by pomt Except in the mulb- 
pheauon of the floreU m tne heads, especially of the ray floreU, 
we could dntinguish no tangiUe motpholorical difference In 
fiut, havinc accidentally mixed up leaves bdos^ing to the two 
ponds, I found myadf unable wtth any certamty to refer them 
back agnm Thu is pretty coodusive evutence of the actual 
mwphmogical identity of the vegetative organs of the two plants 
The next thing was to compare the enUtvated Cinemriasntb 
Us reputed shrubl^ “ h ist or ical ” parents. These present 


deaenM in non technical language But Hie cultivated One 
raxia does not present Hw smril^ trace of any one of them Aw 
ta, then, os the matter admits of uivestuibab at all by any 
known methods, I regard the conehtsion wUeh » gefier ril y 
accepted here as a sound one At any rate, tt lesu on a careful 
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coMidention of the objective iacte which Mr Batewn wholly 
«hiik«. 

I now come to the other pouit I put colour cbuiM entirely 
onde for reason! which seem valid to me, and which fmay take 
another omortunity of exjdaining Apart frmn these the 
cultivated Cuieiana exhibits no variation &om the feral form 
which may not be dcKnbed as dimensiunal While the fidiage 
has remained approxunately constant, the looia corymbose habit 
has been contracted into a tight coiymb, and the heads of flocetv 
have been enormonsfo enlarged While the fetal form stands 
about five feet high, the cultivated one u abont eighteen inches 
1 am disposed to restrict the term “sportnig” to a defimte 
motphcdiMiical change such as is exhibited in the flowers of the 
gaito Oiysanthemum and recently in the occurrence of an 
“ ivy leaved ’ form of the Chinese Pnmraae But except a race 
of so called douUe Cinewnas, which did not take the public 
fimcy, the history of the gaiden Cinerana does not |wesent as fiu- 
as Itoow any trace of a real morphological ehaim If I might 
venture to use a mathematical analogy, I should say that the 
form the Cinerana fiinction has remained unaltered 

hiow the object of these dimensioiial ebangea hat been to 
make the plant worked upon handy and cpnvenient for decorative 
purposes Those pomts which were unessential for this pur 
pose have been unconsciously neglected and their stability has 
not been aflected But I do not doubt that if it had been other 
wise the Cineraria might have been brought by this ume to any 
«onligurstion which the cultivators fancied 

As fiur as I can make out, the transformation of the Cmerana 
has taken about sixty years to effect Mr Bateson will not 
eomjplam if 1 quote a few words feom one of his own authorities 
of amiut that date —" One species especially ments cultivation 
vu C irutHta This may be regard^ as the parent of nuiny of 
those beautiful varieties which are an succeasfiiUy cultivated by 
Messrs Ht nderson Mow my memory of the cultivated Cmerana 
goes back some thirty years I can remember when it was a rather 
lanky plant about half the height of the feral firnn, with a 
somewhat lax mflorescence and far smaller flower heads than ate 
now to be seen 1 he present feshionable Cineranas with a verj 
«andenaed inflorescence and very large flower heads, only date 
back some ten or twelve years 

I see therefore, no reason for alsindotvm my assertion that the 
«volution of the modem Cinerana has been slow and gradual, 
And not f«r iaUnm and thu is m aeeord wnth general horticul 
tural expenence As soon as a new ^nt is mtroduced, every 
one wants to get a form with bigger fiowers or floral strutturts 
than anybody else There is only one secun. path to this 
result, and that is 1^ taking advantage of seminal variation 
and selecting the minutest trace of chimge in the dcsirtd diret 
turn By patiently and continuously repeatum the operation, 
almost any desmd result can be obtained The horticultural 
gamUer may hope to reach it by s sport hut he will not 
Anthurtwu ukemnanum is a good illustration Introduced in 
1863, It was little more than a cunosity, now its enormous and 
brilliant spathes are a conspiLumts object at every flower show 
Thu has simply betn accomplished by progressive selection 
working on seminal variation 

Mr Meson has now the coolness to say that ' the hybnd 
ongm of cultivated Cineranas u of Milxmlinate interest All I 
can say is that in that case it u a pity that he wasted three 
columns of NATDkB wnth a discussion of the subject I should 
have thought myself that it was a matter very considemble 
imjxirtatice indcM to be able to fiirm sn approximate idea of the 
Amount of change m a given time in an unmixed species, and 
, so obtain some measure of the possible rate of evolution, at least 
an regard to dimensioiial chaiactirs 

For my port, I think that m the study of evolution we have 
had ewwgh and to spare of fiuiie theonsuig 1 infinitely 
prdfei the sober method of Frof Weldon, even If it should run 
counter to my own prepossessiont, to the borien dialectic of Mr 
Batumn W T Thiseiton Dybb 

Royal Oasdens, Kew, May 13 
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now being calle I by Prof Uellmonn’s admirable fimsnmle repn 
duc^ the carbest geomagnetic eliarts ^ 

The first reproduition m locsumlec^ Halley s chart vias under 
taken fyO B Airy md published in ** Greenwich Obaervotions 
for i8m Airy wss Iu1 to do this by reason of the fact that 
he could find no geomagnetitian of taia tune who had ever seen 
Halleys chart After diligent mquuy among academies and 
libraries at home and at r ad it was found thst Uie British 
Museum possesstd a enj y and it was believed, the 0mh copy 
extent Smeethen Pnr lUllmonn hss succeeded m tiacmg two 
other copes, one at Hamburg (Stadt Bibliothek) and one at 
foins (Bibhothfque Mitionali) and has also, since the jiublication 
of bis book (as he has just informed me], come into pomcssion of 
a copy himself 

I tevn. personally tvammed the Hamburg and Puia copies, 
and, during a bnef stay m London m March, also the co^ m 
the British Museum used by Airy I have found, moreover, m 
the British Museum three other Halley i haru a^ two Dutch 
reiHinU By a careful and cnlical study of these vinous comes, 
some new li^t w thrown ujx n the publication of Halley’s thart 
To make this apparent, some weaniome details with regard to 
the vonous copies will be necessary 1 will begm with the mtish 
Museum copies 

Catalwe No 974 (5) — ‘ A new and cunett Sea chart of the 
Whole World, showing the Variations of the Compass os they were 
found in the Year 1700 by Fdmund Halley Date (aceming 
to the Catalogue), 1701 

The above is the Fnglish title of the chart referred to at 
tunes by the Latm title * Tabula Nautica, Ac This copy 
appears to be the one used by Airy in his facsimile reproduction 
of the Halley chart publishea In ‘ Grtenwich Observations for 
1869 which in turn has bein usid for Prof Uellmann 1 repro 
ducUon There is no date on the chart nor the name of the 
pubhshuig firm The date 1701, assigned hitherto, is pobably 
due to Hallty s defence of his chart, contoinMl m Phil Irons 


il XXIX (Unabndged), 1714 Ilolliysays p 165 “I 
the chart I pubbshra in the year 1701, for shewmg at one View 
the Vonalions of the Mognetical Cmpass, in all those Seas with 
which the Lnghsh Navigators are aMiumted But we find 
that the abose nnmbei is dedicated “To hii Royal Highness 
Pnnee George of Denmark, Lord High Admiral of Fngland 
Generalissimo of all Her Mapstie s hoices.’ As Pnnee C^rge 
consort of Queen Anne, did not bear this title until April 17, 
170a,* It IS evident that thi abovv number is either not the 
original Halley chart published m 1701, or it is a repnnt with x 
later dedxAtion If it is to be repvded as an ongmal Halley 
chart (not a repnnt), then a date between iTox and 1708 must be 

E it, as Pnnee (>eom died October 38, 1708 It was pub- 
probobly not fer m>m 170a, and is m excellent condition 
No 973(15) Same title as previous number Date given in 
the Catalogue, 1720 (?) I found upon exominatioa that this is 
identKal with No 974 (5) The Catalogue date u doubtless 
erroneous This ci^ is cut into sections and remounted 
No S 113 (6) This u a large folio atlas contaimng a repnnt 
of No 974 (5) bearmg now the name of the publishuig firm, K 
Mount and T Pue, iM having in additun an extra stnp, from 
90' to 160’ E of Ismdon posted on the left hand side, so that 
the chart now embraces43o‘’ of longitude instead of 360* os before 
The Hamburg and Pans copies are exact dupbeates of this, the 
only difference being that thty have pasted below a stnp beonng the 
explanatioa of the chart by Halley Prof Hellmann, in the work 
cited, bos given us the Hambuig text The Fans text differs m the 
orthogn^y of a few words, and m the spacing of tome of the 
imes It appeals to be the edder text, as bdow it we find the 
name of the firm ai R and W Mount and T Page, while tlu 
name of the firm on the Hamburg taxt u Thomas Page xnd 
William Mount, and the former I have aKertained to have been 
the earlier firm This Fnglish text I have fiuled to find 
attached to the Bntish Museum copies * 


Hotby W WhHtoi J C 
ilMtaa Ksitaii im 

'^ViafttdeTboym t HMry iTrTvh^.’Laad^ 


HunboUt C Hustean Dw 




^^hsotbscoaUiM bendss An Acoount of the Methods used 10 dc 
“ Dr iUlbyeCiuiit ortho TSnoqawwsOlabe ftc by W 

boT e oeiptlatfoBorclulrte*pi - -- - 



8 o 


NATURE 


[May 23, 1895 


Nos 974 (6) uid 974 (») •»« Dutch editions hgr R and I 
Ottens of Amsterdam, of the Halley chut u modified and 
found undirNo S ria (6) The base of the chart has been 
changeil but not the bnes of equal sanation Thededication to 
Pnnee Oeorge has been omitted The datM asnsnul by the 
C atalo|>ne are respectively 1735 (?) and 1740 The a»ef interest 
in these Dutch repnnts lies in the tut tlmt they have a bnnch 
text pasted on the left hand side, and a Dutch text on the right 
hand side over Halley s name 

No 974 (4) ‘ A new and coneet Chart shovnng the Vana 

ti ins of the Compau in the Western and Southern Oceans as 
observed in y* Yeu 1700 by his Ma"** ( ommand liv Kdm 
Halley Date msen by the Catalogue, 1720 marked doubtful 
rhis chart extench, from 59’ N to $9“ S , and from ai4' E to 
100' W of London It w endoaed by a border, the base of 
the chart is entirely different from that a 974 (O yet the equal 
sanation bnes, as lar as given, are identical with those forthe same 
region on 974(5) In but one respect is there a difference in 
the lines, vir in no case are they dmwn over the land and in a 
few cases, also, they -ure sbghtly extended It contains in addi 
tion the course of the JParameur J’mJi, the ship in which Hallev 
made his observations 1697 1700, with the chief iid of which 
he drew the equal variation lines for the Atlantic Ocean lint 
the matter c f chief importance is that this chart is dedicated to 
Ktng miltatn III Hus fixes lU date William III died 
March 8, 170* It is highly probable then that this is the 
chart publlOied in 1701 refemd to by Halley in the ab ise quo 
lalion and, in consequence the anginal Halley h xrt It is 
moreover, reasonable to supprse thit Halky would dedicate 
his first chart to King William III who had furnished the 
means for the making of the observations ti whieh the chart 
was due 7 his chart has escaped the attentnn of all giomag 
neticuns and bibli graphers and the British Museum e ipy may 
be the only me in exlsleiKe ' 

Another matter of hist incal intt rest apparently unkn >wn to 
all mixlem authors m terrestrial magnettsm was ascertained 
I find It asserted that the frenchman, 1 1 Duperrey was the 
first (1836) to construt t the MagneOc Meridians for the whole 
earth f e those hnes on the earth s sur&ee marking out the path 
described by foil iwing the direction pomted out by a compass 
needle It seems however that this honour should be accorded 
to an Fnebshman, Thomas Yeates, who in 1817, ]xiblibhed 
a chart of the I ines of 1 uual Magnetic Variation arc impanied by 
a • New and Veeurate Delineation of the Magnetic Mendnins ’ 
A second edition of thu chart was publuhed m 1824 Copies f 
both ecbtions were found in the British Miueum 

Washington, April 20 L \ Bauer 


^ The Unit of Heat 

"’Dr Jot V s strictures on the units of he it at present m use 
will meet with a ready cndoixement from those wh j have worked 
on calonmetry The Urge calone is too large for cunvemence 
m most rases, and the small calone is too small while the con 
fusion created by difierent wnten using different units with the 
same name ts scarcely reduced by their wnting one with a capital 
and the other with a unall t A unit of convenient magnitmie 
would be one equivalent to about too small calonea, and too 
cakmes has, md^, been adop^ ai a unit by more than one 
wnter on thermochemistry There 11, however, what may be 
termed a natuial Quantity which u nearly equivalent to such a 
umt, namely, the neat of fusion on one gram of water st o* C , 
whidi IS nearly eq^tycakinef This appears to be just as suitable 
from other points of view as the heat of vaponastion of one gram of 
water at constant temperature and 760 mm pressure, and jf this 
Utter can be ncomm^ed on the ground that in defining it we 
tepUoe the thermometer by the barometer, the former will poesess 
the superior cisuu of (for all practical purposes) not depending 
even on the barometer 

If I remember nghtly, thu umt baa already been adopted m one 

No dou^tSh«tf'rf^on of water requires redetennmation, 
but It should be determinaUe with quite as much sccutacy os the 
heat of vaponastion 

Neither of these propoeed units, however, possess what should 
be the chief cboiactcnslic of a physical umt, namely a amide 
relation to other umU, and beibie adeptmg either of them, it 


has found that La MoanUrjn hu Leu do MagaMsaM, Pans tjj6m 
177ft baa Mrodooid it Praf HaUauans oevr af th* Hsltey chart n 1 
dopUcauarOoM, No 8 i» (O with tbt axospCMa that a aabraou bo 
sfaaofloaiitada It afao has no «nt 
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would be well to conuder whether aome convenient umt related 
to say, the electrical units, could not be adopted A Committee 
of the British Association would be a body moot suited to m 
vestigate this matter 

For practical purjioseft a quantity which u even of greater 
importance than the magnitude of the unit adopted, u the roUtive 
value if the heat capoaty of water at dififrrent temperaturei 
In spite of the large amount of work wluch has been expended 
on thu mbiect, great uncertainty still prevails rexpecting it The 
luot capacity of water and the heat of fuaon of ice, are sul^ecta 
which I haie Ixen for some yearsmtendmg to turn my attention 
to, and the work is now pncticolly in band 

Haipenden May 4 Spencfe Fickfring 


My olnection to the latent heat of water umt is that thu u an 
inaccesuNe unit c n account of the difficulties attending measure 
ments with the Bunsen calorimeter 
Some years ago I began experiments on a gravimetne ice 
calonmeter I have not had leisure to go on with them but the 
tesulu obtained wire very encouraging The substance was 
cooled below o while )iaiipiu suspended from one arm of a 
chemical balance 1 his was eficcteil m a double walled chamber 
of copper A tula stopped liy a plug connected thu chamber 
with a reiervoir if water and clear broken ice fhe water was 
previously boilel to ixpel air On raising the plug the water at 
O flows rapidly into the calorimeter, and a shtll of clear ice forms 
upon the siibstinci 1 he effect on the Imlance is notcil and by 
observing the changi I buoyaiwy upon the melting of the ice, 
and knowing thi density of ice at o , the mass of the latter lan 
be estimated Ihe weight measurement will extend t aliout 
o 5 of a calone In Ihe steam calonmilet the weight measure 
ment extends (i o 1 calone or even less 
There is of course muih to be «id for i thermo dynamic 
umt 1 he qtiesti >n is rertainly deserving c f having the opinions 
and views at srientihi men folly expressed upon it as Mr 
lickenng suggests V glance at an\ of the recent accurate 
thermal work di ne m England will show what (onfosic n there 
exists as to whit is thi cal >ne an 1 as to how all the jiet caloncs 
of various jihysieists arc related T > render many >ld meaain 
ments of value this last question should lie detided Itieminds 
one of the slate ot thi rmometry m De Saussure s time 
TnmtyO liege Diillm. J JOLY 


Reputed Tracea of Negrito Pygmies m India 

May I he pernutte I 1 > suggest to readers of M t^alrefoges 
work on th< I ygmies the I nglish edition of which has neently 
been reviewed m N \ 11 Rb to pause before accepting his con 
elusions as to In es f Negritos lieing found in (leiiinsular 
India 

The evident i he relies on partly consists of a lescnptionhy 
M Kousselet of a half starved wamlerer from Sirjuga whom 
he assigns to the race Bander Lokn (>r as it is ]innted in the 
I-nglish edition Bendra I okh) and the inlie Djangal Any 
Aiqclo Indun with the slightest knowledge of the language, not 
to say of ethnology would be amused at such nicknames being 
applied as definite racial terms The first simpl} means 
monkey people (equivalent to Hvage), aa applied liy dwellers 
m the plains to the wilder inhafotants geneiully, and the 
second, if il can be md to mean anything m the form presented, 
u simply 'jongli, ora dweller in jungle 

The portrait of this “ Djangal,” from a rapid pen and mk 
sketch, IS a caricature of a somewhat exceptional and by no 
means typical individual, and affords no trustworthy mateiMl 
for an eUmological discussion 

The ‘ fever stricken inaccessible ’ region Sinuga ^ from 
whence thu specimen was a fogitive, accoraing to M Kousselet, 
M well known tome, and when ttavelling there I tpent some days 
m the company of the late General DaUon , and not only then, 
but in coDDcetion with the production of his great work on 
the Fthnology of Bengal, to which I had the privilege of con, 
tnbniing, I hid many convetmtiona with him reguding thetnbes 
of that remon 1 was, moreover, well aconamt^ with the true 
NegntosctftheAndmmans, of whom I hod then already seen many, 
and 1 do not hesitate to say that I never met with the slight^ 
trace of a Negrito element among the nuraeious tribes 1 braune 
acquainted snth during many years travelling m the hilly tracts 
of Western Bengal, the C^nd Provinces and the Northern 
Provuccf of Modrat Individnals belonging todifiSfrent tribes 
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with early, not retllr wodly, hair are occasionally to be seen , 
but 1 venture to think that such occasional Creaks ore casual, and 
sriiolly without stgmCcance, although th^ weie retpuded os 
evidence of a McgioKl element m the popuhUion by the late Sir 
George Campbell 

As, m consequence (£ the statements and theones of M 
Qnatielages, the idea is already spreading that traces of pygmy 
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Negnto races ai 


e ^a^^« Indl■^ 1 contem 

at the time, on the tnbeslmet with m tnvel^ the wild regions 

referred to I shall therefore say no more at present, save that 
the evidence culled by M (^trefiiges out of General Dalton s 
hthogiaphed {mnips—one 01 a girl with her hair tropfed short, 
and another <3 two somewhat curly headed Sonthols—in support 
of his theory, is not merely feeble, but is liable to mislead 
Sir Wm hlower has raerred to the use by M Quatrefiigcs of 
the term Mincopic for the Andamanese As be points out, there 
IS m reality no such term How it orwnated, though lung 
unknown, has been suggested by Mr Mon Its dcnvalion 
foiled even the acute research of ^ir Henry Yule Its first use 
was by I leut Coltbrooke in the year 1795, but it has n t been 
recognuad in any Induui dialect and does not seem to havi 
ever been in use among Anglo Indians any mote than is the 
name 7ehu which is u^ m s >me ]■ uropean languages ft r the 
humped cattle of Indu buch names and there are a few 
others, not being current in the e unity itself have to tie for 
gotten by those who visll India I well remember bemg not 
understood when I used the Icim 7ebu on my first arrival in 
Caleutu some thirty years ago V Bail 

Dubhn, May 13 

Bpping Forest an Explanation 
Some yean, ago you were good enough to publish a paper f 
mine on the conservation of the Forest from the naturalists 
point of view (vil xxvii p 447) lhat iwper was written 
soon afier the horest was taken over by the Cornurauon 
if I ondon, when some unpleasant signs of artificial treat 
ment had become mamfeiit, and more especially with 
reference to errtam rad way schemei which, m th< in 
terest of nalundists, we of the Ltsex hield Guh felt it our 
duty to oiipose It IS a matter of ancient history that our 
ip|xisiuon was successful My ubject in entering the lists sgam 
IS to assure your readers, as representing the scientific public, 
that the controsrersy which is now gomg on concerning the 
iiuuiagement of the Forest has nothins whatever to do with the 
agitation about the railway scheme of 1083 This ststemeol may 
appear superfluous but 1 am c« mpelled to trespass upon your 
spsce because certain unssnipulous enlirs are in the habit of 
raideading the pubhc by quoting from that paper (uhlished 
twelve yean ago, without giving date or context, and withe ut a 
single word of explanauon ax to its object Moreover the 
I ntics in question have endeavoured by a method which in other 
controverauil spheres would be called by a very strong name to 
make it appear that some of the views put forward m 1883 are 
opposed to the attitude which it is well known, I now hold in 
the present controversies So fiu as noturahsts are concerned, 
they may rest assured that nothing that is now being deme 
IS m the way of injury to the Forest, Car from this, there are 
signs of marked improvement The policy of the ConUrvaton is 
to restore the Forest to a natural condition by thinning out over¬ 
crowded pollards which are now beginning to injure one another, 
and to kill off the vaned undergrowth which is such a relief to 
the gloomy barrenness of an unnaturally dense growth of trees I 
may pomt out that the oveicrowduig is due to tiro opposite 
causes, vu to entire neglect in tome parts, and to too much 
attenbon m others Tbelatter cases refer to those parts in which 
in post tunes the nghls of Icmping srera aevoel) exercised 
Here of course, now th«t the Conservators have extinguished 
these ng^its, the pollanU are throwing up sttaight and lanky 
hnnebei iff a most unsightly character In those very limited 
pacts which were not formerly pollarded, and which consitt of 
groves of spear trees, no attempt at systematic thmmng had been 
made before the present Conseivancy, and here also Uiecf is an 
over cr ow J im necessitatiiig woodcran Within the last few years 
all that has been done has been done with care, skill, and fore 
thoui^t I rqoioe to be aUe to bear tesbmony on ihu point, 
and to leassare those srho may have been mtsled £rom a want of 
persnaal knowledge of the nature and history of the dtstnet, into 


X... 
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PROhLs<;OR LOTHAR MEYER. 

Gestern Abend li Uhrentschlief plutelichssnftundKbmerzlos 
im 65 Lebensjahre n em lieber Mann 

Dk loiiiAR Meyer 

ord Professor der Chen it in der Umversitat Tubingen. 

JoiiANVA MrvER geb Vollunonn 
nut ihren Kmdenu 

Tubingen, den 13 At ril iSoSs 

W E were thinkful his falling on sleep was sudden, 
gentle, and without pun , but wc grieved he 
should have left us so soon 

Julius I othar Meyer was bom at Vartl in Oldenburg, 
on August 19, 1830 After completing his school course 
in the Gymnasium, he studied in tlie University of Zurich 
from 1851 to 1853, then it Wurzburg from 1853 to 1854 , 
from Wurzburg he wtni to Heiddberg, where he remain^ 
till the autumn of 1856, ind from thtnee he migrited 
to KonigsbcYg, where he remained until Fister 1858 
Meyer’s original intention was to devote himself to 
medieroc, and he graduited as Doctor in Medicine at 
Wurzburg on Februiry 34 1854 At Heidelberg he 
came under the influeni e of Bunsen, and his work became 
more and more rhemieil At Kbnigsbcrg his studies 
were devoted mainly to mithemiticil physiis under the 
guidance of F Neumann In 1858 he took the degree of 
PhD It Brcsliu and on I tbniary 21 1859, he re 
teivcd leave to teich chi mistiy ind physics F rom 1859 
to 1866 Meyer wis m ehirgc of the chemical labomtory 
of the Physiological Institute it Bresliu In 1866 he was 
called to the Royal I russi in rcrstakadtmu it F bcrswilde, 
where he remained until 1868 when he went to the 
Polytrcknikum it Cirlsnihe In 1876 Prof 1 ittig was 
calied from Tubingen to the University of Strassburg, 
and lothir Meyer was appointed to fill the vacancy at 
Tubingen 

He had nearly eompletid twenty >cirs work it 
Tubingen when the summons c ime Cerebi il apoplexy 
stopped his labours, on April 11 of this year, mil, 
plotshck, sanft, und sikmerstrs he passed 

It was while teirhing chemistry and physics at Breslau 
that Meyer published the first edition of the work on 
which his reputition as a philosophicil chemist chiefly 
rests ‘ Die Modemtn Theonen tier Chemic appeared 
I in 1864 A second edition wis published in 1872 ind 
since that time have appeared a tliird, fourth, ind fifth 
1 edition At the time of nis dt iih Meyer wis engiged in 
the preparation of a sixth edition, which he intended to 

g iblisb in three, more or less mdepewdent, parts An 
nghsh translation of the fifth edition, by Messrs Bedson 
and Williams, appeared in 1888 In 1883 Profe Meyer 
and Seubert re^nilited the atomic weights of the 
elements from the original data, and laid ill chemists 
under a debt of grititude by publishing their lesults, under 
the title “Die Atomgewiehte der Elemcntc aus den 
Onginalzahlen ncu btreehnet ’ 
l^thar Meyer was one of the earliest investigators of 
the relabons between the properties and the atomie 
weights of the elements In the first edition of his 
“^demen Theonen (published in 1864) he traced 
relations between the atomic weights and the chemical 
values of the elements and in December 1869 appeared 
a memoir by him entitled “Die Natur der chemischen 
Elemente ala Funktion ihrer Atomgewiehte,’ wherein he 
arranged the elements m order of atomic weights, in a 
single table, and indicated the penodic character of the 
depmdence of properties on atomic weights 
The clear enunciation, and the appTicition in detail, 
of the most far reaching generalisation that has been 
made in chenuitry since the work of Dalton, must, un¬ 
doubtedly, be cretlited to great chemist Mendelteff 
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but, nevertheless, a ptiusd of the controversy between 
Mendrl^ffand Meyer shous, I think, that Merar arrived 
at the fundamenUl concepuon of the penodic law in 
dependenily of Mendeldeff Those who are interested 
m surh ontroversies will find papers by Mendeldeif and 
Meyer n Benckte Mil pp «9» J796| 3043 [1880] 

In h s discourse to the German Chemical Society on 
May 29 1893, Ceber den Vortrag der unoivanischen 
Chemii. nath dem naturbehen Swteme der ^entente, 
Meyer (juotes the words which Laurent had used fifty 
jeirs Nfore concerning organic chemistry, and applies 
them tc the teaching of inorganic chemistry at the presen 
tune yuf rarbitrmr* y tutu j^arioi'e If these 

uords cm be applied to the teaching of inorganic and 
ceneral chemistry today, how mu» more fully and 
literally were they applicable at the time when the first 
edition of Meyer's “ Die Modemen fheonen appeared 
thirty years ago* I hit book has probably done more 
than iny other publication withm tne twenty yems after 
1864 to advance the study of comparative chemistry lU 
influence on the conception of chemistry is an accurate 
and orderly body of fticts and pnnciples has been very 
gieat ind has bMn wholly gooa The labour bestowed 
on the prepiration of the first edition of the ‘ Modem 
fheones must have been immense The author speaks 
in his preface of rewnting the MS three times It is 
true th It thirty years ago physical chemistry was practi 
cally non existent, that the facts of organic chemistry 
could be mastered and held by 1 man with an ordinary 
memory and that one might be a chemist without first 
being a nuthematical physicist Hut it is also true thit 
the nets of inorganic chemistry hid not been coordinated 
by the luminous conception of the penodic law, that 
there was 1 lack of clearness m the notions of most 
chemists about the structure of organic compounds—for 
Kekule had not yet made his famous ride on the top of 
the Clapham omnibus—and that the many isolated hurts 
regarding the influence of temperature time and the 
masses of the reacting bodies, on chemical changes had 
not been gathered together and illuminated by the law of 
mass action and the conceptions arising from the appli 
cabons of this law It was then that Die Modemen 
Theonen appeared ind at once a flood of light was 
thrown on the whole domain of chemic tl science Old 
problems were made clear and new problems were 
suggested Chemistry entered on its mimern phase 

M the study of comparative chemistry progressed 
—a study which was introduced by the enunciation of 
the peniMic law—it became necessary to know with 
accuracy the analytical bases whereon rested the values 
accepted for the atomic weights of the elements Hence 
Lothar Mever was mducea to devote a large amount of 
labour to the somewhat thankless task of recalculating 
these values the result of this work, earned out with 
the help of his colleague Prof beubert, appeared in 1883 
This work received additional value from the &ct that | 
It appeared almost at the same time as Clarkes ‘Ke . 
calculation of the Atomic Weights Every worker in 
this department has the data of all previous workers 
brought to bis hand, and presented in the most manage 
able form 

Besides these two treatises bearing on general 
chenustry, Lothar Meyer was an investigator in the 
sphere m experimental cbemutry He bu pubhshed 
memoirs on subjects m almost every branch of the 
science, on the atomic weight beryllium, on deterrai 
nations of vapour densities, on the combustion of carbon 
monoxide, on the preparation of hydnodic acid, on the 
tnuispu;WMn of gases, on various organic compounds, 
and cm other matters , 

A great chemiM has passed away from us his work ; 
remawsyasd that work will ever be held m remembrance ! 

M M Pattisoh Muir 
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NOTES 

' TiiS InstiUte of Irtnqe has decided to sdbeit snbsci^itlo 
I for the erection of a statue to Lavomer at Fana It la uitende 
to make the appeal an intematianal one so that all adnureit of 
Lavoisier may do honour to the memoiy of one of the cieatora 
of modem science Subsenptaons may be sent to the Treasurer 
of the Oommittee for the lavoiaier Memorial SS^**** **•• Grands 
Augustins, Pans. 

iME centenary of the Institute of France la to be celebrated 
next October The Ttmtt states that on the a4th of that maath 
the foreign representatives invited to the celelsation will be 
received and the Minister of Fducation wiU hold a reception 
On the foUowmg day M Faure will attend a ceremony at the 
Sorlioane, and a banquet will be held There will Mso be a 
dramatic entertainment and a reception at the blytfo Chantilly, 
the future property of the Institute will be visited on the zph, 
by permisaiain of the Due d Aumalc 

Livbrfooi determined that the visit of the British Associatio n 
in 1896 shall be i success has taken time by the forelock At 
an influential miet ng held in the Town Hall last week, it was 
annrunced that an executive working committee had been ap 
pointed thoroughly representative of the inhabitants of Uveipool 
and the neighbonrhood The Chairman is the Ri^ Hon the 
Lord Mayor of I ivei] 00) the Vice Chairmen are Sir W B 
Firwood and Mr E K Muspratt the Hun Treasurer 
Reginald Bushel! and the Hon Secretanea Prof W A. 
Herdnuui F R S Mr J C Th impaon and Mr W F 
Wilbnk The meeting was very enthusiastic, and the key 

note lunnuig throigh the vanuus speechea was to the effect that 
the welcome extinde I to the memtets of the British AssoemUon 
should not m any hrection be allowed to compare un&vootably 
with that at the meeung at Manchester m 1U7 which m the 
matter of suboenpuons at present holds the record From the 
shirt statement made by the Hon Treasurer, this hope seems 
likely to be realised Without making any public appeal for 
funds lait simply putting the matter before a few of his more 
influenUal fnends the Hon Treasurer was able to make the 
gratifying statement that no less than ^^1330 had been tab 
senb^ The Committee pnferred a subscription hit to a 
guarantee fund on I m this they are no doubt well advised 
A d nor however » not entitled to any privileges as a member 
of the British Associalion, by reason his sufaecnption, but to 
every subsenber of ,fio a merabers ticket or two associate 
tickets will bt given and one associate ticket to subeenbers of 
£5 With this early start, Liverpool ought to have no dUSculty 
m raising the £yKO which Sir W Furwood regards as the 
immmum sum required for a successful and record meetug 

This year’s converssxume of the Society of Arts will be held 
m the South Kensington Museum on Wednesday everaog, 
June 19 

Da Thorne Thorne, C B , F R S , hu been appomted a 
member of the Oeneial Medical Council for five years, in {dace 
of Sir John Simoa, resigiied 

Mr Obori b Mubray has been appeanted Keeper of Botany 
in the British Museum, m mecMswo to Mr Osnuthen, who 
leUres on superannuatKin 

The death u announced of Dr H F C Oegboin, well 
known for hu work m cooneetioa vrith the organuation and 
devefopsnent of the Forest Oepertment of India. He was fbr 
loeae years president of the RoyM Scotdih AitumcBltund 
Socwly, end ex a minn in forestry to the Higjiland Society. He 
also took a leading pert in the founding of the foreMiy keetarc- 
ship in the UniveiMty of Ednfaoigfa 
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Tiu mamficfnt gift aatle by Mr Seth Low, ex Meyor of 
Brodk^, ud now Flceldeat of Cohaabk CoUege, to thu 
coUege, et a meetng of the tmitMt a few daji ago, plaeee him 
intheftoDtrankoftbewodd'abenefectan One tmlhon doUan 
for a hbcaiy bulding, twelve aehoiarihipi fee Columbia CoUege 
fcr Brooklyn boya, a^ twdve to Barnard College fee Brooklyn 
girla, eight umveraity adiolardupa and a unlveraity feUowaUp, 
make a hat of gifia rardy equalled At the aaae meeting, Mr 
C Sdiermerbom pweei ^ 300,000 doUara far a new bnld 
mg Then the Townaend bhaaty, a complete compilation 
of all dm prmted matter lelatmg to the American Ovil War, m 
ei^ity mne volnmea of 600 pages each, larger than an ordinary 
ledger, which was begun auc months before the war, and la the 
result of diirty tluee years of u n ceasi n g Jabour fay Thomas S 
Townaend, was fotmally presented to the college, together with 
an encyelofMedia of refe r w e to it, and 4000 ddlara to complete 
the encyclopsrdia 

Thk trustees at the same meeting, following the lecommenda 
tMn made by the National Academy of Scietaoes at their recent 
meeting, awarded the Barnard medal to Lord Kayleigh for the 
diaeoveiy of aigon This gold medal which has a value of 300 
dollars, is awuded eveiy five yean to the mvestigator who 
makes whhm the precedug five yean the most valuabk dia 
covery m phydea ot aatronomy, m accordance with the wiU of 
Pleaitot F A P Barnard, who died in 1889, and was the 
immediate predecessor of Mr Seth Low 
Thk Brooklyn Institute has just Miatamed a great loss in the 
letiremena of General John B Woodward, who has been prew 
dent for eighteen years, coveting the entire epoch of the great 
development and expanaon of thv Institute He wiU be sue 
ceeded by Mr A Augustus Healy 
Sir Wii i iam Dawsov has sent us s printed sUtement, in 
which he traverses the aiguroenu against Ijhe oigamc nsture of 
jEoMMS CoModnsw, broiqjht forward by Dr J W Gregoiy and 
Prof Johnston Lsvu, m a recent peper entitled *' Loxoonal 
Structure of the Ejected Blocks of Monte Somma, noted m 
our iseue of Janueiy 10 (p 351) He states a number of fecU 
which mdicate ** that the specimens of Eosoon found u the 
Laurentum limestone of Canada in no respect resemble m their 
associations and mode of occurrence the banded forms firom 
Mount Somma dcKnbed m the paper m questun 
A STROMb earthquake distutbancL of about five seconds’ 
dumtion occurred at Fknence at nine oclock on the evemng of 
Saturday last, and svae felt at Bologna four nunutes earlier 
Two honta later another shock was felt Many of the houses in 
Florence were mjured by the movements, but the damage ap 
peats to have been greater m the surroundii^ villages—Gressma, 
Lapaggi, and San Martino, where the church was destroyed 
At Qrauo the earthquake la said to have fested ten aeconds, and 
there were two dfeUnct ihocks at Swna The movemene was 
strongly marked at Parma, and to a lev degree at FUa and 
Flacentw Reuter’sconcqioadantatSpoletor^iottethatsevere 
shocks srere also feh then on Monday evemiig 
A OXNRRAL meeting of the Federated Institution of Mmmg 
kiigineets will be held in Loodon on Thuisdqr, May 30, and on 
Friday, Bfay jx The pteridentiel adefarev will begiven by Mr 
W. N Atkimoo on the Thursday The papers to be re^ on 
the Mine day are —Notes on bauxite in County Antrim, Ac, 
end Its ueei, by Mr GecugeG Blsckwell, sampling, by Mr 1 
CIstkaoa, Uistingtx]doaivcs,liyProf ViviaaB Lesves, and the 
gold null^ ptoesH St Pestareaa, by Mr A. G Chtiletoa At 
the meeting on May 31 the following pliers will be read, or tikea 
aa read —Remarka on the banket foruMtwii of Johannesburg, 
TtaiisTaal,fayMr A.R Sawyer j the compovtioa of the extmetive 
t m oephe r es pndneed by varkius flemei and by reepuatfon, by 
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Prof Frank Clowes the eompovtioo of the hmitiag explosive 
nuxturee of vsnoux gases with sir, fay Prof Frank Clodres the 
mineral oils of Lower Elvis, by Dr L. van Wervsfce , copper 
mming m India by Mr Hubert Oates, the recent magneuc 
survey of the Umtid Kingdom, by Prof A. W Rtfeker the 
MscAithnr Forrest process by Mr John McConnell 

In consequ en ce uf the renewed ettacks upon the Comenaton 
of Eppng Forest, another large and infiuential meetuig of the 
Evex Field Qub wts held on Saturday last, under the conductor- 
ship of Mr Edward Kirth Buxton Prof Boulger, Ptrf 
Meldola, and the hon aecretanek More than 100 members 
and viutors were present among them being many riAtdenU m 
the dutnet and lovers of the konst as well aa such welt known 
experUaaProf W K kwher of Cooper a HiU and Mr Angus 
D Webster The dutrKU viuted were those about which 
eomplainta had been made by a certain class of newspaper 
correspondents, vu Bury Wood the so called Clay KiIl and 
Monk Wood Beyond a few personal dncnasions between the 
eoodiicton and experts tnd one or two of thoK who bad been 
criticising the action of the Conservators, no public lentiUtiunof 
views was permitted as the conductors were (f opini n that a 
men. inspeebon of the places named would enable the members 
and their finends to form thur own conclusions The party 
assembled at the King’s Oak at High Beadi for tea after which 
an ordinary meeting of the Club was held the 1 resident Mr 
David Howard taking the chair Mr E N Buxton explained 
a scheme whwh he had been carrying out for the purj ose of 
affording protection to the Urdi of the korest distnet By en 
listing the sympathiea and secunng the eo operation of the 
•uiTounding landowners he had succeeded m obtaining a pro 
misL that a total area of some 30,000 acres including the 6000 
acres of korest should constitute a sanctuary within which no 
tare or interesting Urds should be destroyed The 1 resident 
indicaled that such an organisation as the bsse\ kwld Club was 
well calculsted to enforce by exsmpleand precept tbi lesuabibty 
of protecting both sjuroals and planta Mr k C Could, m 
reply to those correspondents who had stated that thi. 1 ir Is were 
becoming rarer m Fpping kcwist said that this was quite ton 
traiy to thi fecti. ftrds were niver so plentiful in thi korest 
as they had been dunng the past few years, and Mr ( o Id gave 
a fast ^ ipccws which had been observed by his son m the course 
of om. day After tea the party proceeded to the more norUurn 
part of the Forest, and mvpect^ k pping Thicks \lth ugh n > 
formal division on the question of the management >f the korest 
was taken, the majority could not help expressing their linnia 
tion at the skill and judgment with which this jear s thinmngs 
had been efifected Many of those present also expressed some 
anxiety that the Conservators might be influenced bj the news 
paper correspondence and allow the konst to d^enerete by 
ac^nV to the request recently made by a deputauun I > the 
Committee that no further thinning should be all we 1 for a 
period of five jean 

A SIKLL of very cold weather for the time of je r was ex 
penenced last week over the entire area of the Bnt sh Isles, 
owing to a depcession which at life tune of our last issue lay 
over Denmark, and caused strong gales from north and n irth 
west over the North bee The temperature fell about 30“ over 
the wland parts of England while snow and had were reported 
from many places On serual nights the sheltered therm meter 
feD to within a few di^rees of the fireeang pomt and actually 
reached it m the eest and west of Scotkmd, on the morning of 
the 17th instant, whde the highest day readings have m many 
parts fiuled to teach 50 , a temperature which u full) 10 below 
the average During the first part of the present week a 
deptevtoo whidi had spread westwards from Germwy caused 
a cootfaiuation of ooM, gloomy weather ovtr our islands 






SOMB }CMS ago the dcsiialulity of pubUBhiiy Uw obMnMonf 
nutde ))y the late J Allan Kioun at Timadnun, Southern 
India, for over twelve vm brought before the Royal 

Society of London by thv Royal Society of Edinburgh, and the 
recordk were depouted at the Meteoroloigical OBiee for aafo 
keeping The Mcteorologital Council mbeequently drew the 
attentHm ot the Royal S<x:icty to the aubjeet, that body in 
duced the Indian auihontiei. to render thU valuable matenal 
accevuble to kcientific men, the remit betng that the Meteoro¬ 
logical Department of India has Just publuhed the barometrical 
and thermumetncal obvervationa in vol vil of their Mtmoirt 
The iwblication contams the hourly obaervatioM and means 
from January 1853 to December 1864, with the exception of 
Sundays, on which no obMrvations were taken. The whole of 
the original entries have been carefully examined for clencal 
errors, under the superintendence of Mr J Eltot, the Govern- 
rtwnt Meteorological Reporter, and we gather from the preface 
that a discussion of the results will eventually be carried out 

A Most eloquent appeal fur the wider difliision of a know 
ledge of sanitary matters has been recently made by Dr Carlo 
Kuata, Professor at the Umvernty of Perugia, in his introductory 
addrciik to a course of lectures on the duties of sanitation 
EBbuent samtation, urges Dr Kuata, may justly be demandeil 
an a light by the individual from the State, but, at the same time, 
each individual mukl be adequately impreued with his duties 
and responsibUities to other members of society m the proper 
conduct of sanitary matters It is pointed out how much may 
lie, and has been, done liy judurious legislation and enlightened 
pubhc opinion m rerenl years, but Dr Rusta would insist upon 
more vigorous measures, and upon a knowledge of the principles 
of hygiene bemg renderc*d compulsory in systems of edncation 
l^rance and tack of all sense of responstbdity is only loo 
frequently to blame for the gcneiatioa and spread of disease, and 
Dr Roata’s appeal, that proper hygienic conduct shouNI be to 
iHsted upon as the senous duty which one member of society owes 
to another is fully justified Df Ruata u confident that with 
improved hygienic condiUoas society will benefit not only 
physically but morally, but whether it will bring about the 
utopian sute sketched by the lecturer in his sanguine peroration, 

AmEPoaT.l^Mr P G Craigie, on the agncullural experiment 
stations and agncultuial colleges ui the United States, just pub 
lished as a Farliamentary Paper, should be seen by every one 
interested in agricultural education and -research It appears 
that, at the present day, upwards of three score coUegule mstitu 
tions are engmed in the United States wholly or partly m 
agncultnral teaching, and, according to the statistics collected 
and published for 1893, they enjoy an aggregate revenue of 
,^689,000, practlcaliy one h^ of which was granted by the 
Federal Government, while ,^313,000 is added by the several 
States, minor aid bemg tendered by ;C4O,000 which came from 
fees, and by the benevolence of local committees or pnvate 
individnats, while the renuinder was raised by the sale df fiirm 
peodnee or miscellaneous receipts. The number of separate 
experiment stations is fifty four, of which forty eight receive 
sabvimtioiis from the Federal Government out of national funds, 
the uniform grant being roughly ;^3033 to each station Accord 
mg to the returns pabluhed of the revenue of these stations in 
1893, upwards of a million dollars, or roughly £200,000, is 
available as annual revenue, the Federal Government finding 
£n^o,ooo, and the grants of the States reaching rather more 
than/30,000. 

Me. Caaioi^ report beath oat his conclusion that “great 
and ptactkal energy u being directed to the discovery of the 
best means of extending the field of agncultnral and horticultural 
knowledge. ,lt shoald not be overlooked that side by side with 
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the growth of local stations a very astensive devdoMtent of the 
scientific sUff ciigaged*«n the special hiqa^ of W Federal 
Department at Washington has token (Wce in die last ten 
years. Th« American Govennnent seems wiUlng to face any 
cost to the community that promises the better to equip the 
farmer with a knowledge of his businem. The aiithonties seem 
askured that in iqthcattng meduxb of profitable prodnetieo, end 
fetiU more by the careful perfecting d the produce of die vast 
lands of the Republic, in whatever directions of extetisive or 
of InteMlve culture the economic dreumsteBces of the moment 
may presenbe, they ore providuig a iobd means of advancing 
the welt bemg of the nation as a whole.” 

A raasH addition to periodical literature it the fMontol of tho 
South Basurtt AgruuUurtU CoUoge, Wye, Kent, which is to 
be j^blished three times a year, and is intended to be a brief 
! record of the hifclory of the college from term to term, and to 
announce the rckullsof investigations and experiments conducted 
by the college or members of its staff, together with other observe 
Uons that may seen of interest to the agriculture of the counties of 
Kent and Surrey The first number contains a description, with a 
plan, of the Sum attached to the college, together with an 
account of the rUiry kihool, of the svater supply of the college, 
and of the field «xpenments which are being instituted Mr 
F V Theobald’k notes on poultry parasites wotdd appear to 
open out an instructive field of inquiry Mr J Peicival gives 
as abstract of a pajier, already jaiblulied, relating to eel worms in 
hop plants, their rdiagcs resulting in the coiuliticm of the plants 
known as “ nettle headed ” The nematode Hetorodera Sthaekiu 
attacks mi many kinds of plants, that its presence m hops was 
quite to be looked for No reference seems to be mode to the 
value which hop growers set upon rape as a “ trap-planl ” for 
enticing the ceiwuniis away from the infested crop. If future 
numbers are as aUraciive os this one, the pubbeabon is likely 
to prove acceptable to those m whose mterest it is issued 
In a recent number of the Buttttin Gtol Set Amorua, Messrs 
G K. Gilbert and F P Gulliver give on interesting account of 
the remarkable “ tepee buttes ” that occur abundantly m the 
neighbourhooil of Pueblo, Colorado Using the term “ butte " 
to denote steep-sided hills with narrow summits, which may be 
of very various origin, the authon mention the various types of 
buttes (vulcanic necks, geyser deposits, &c ), and discuss this 
particular form They are low lulls, less than twenty feet m 
height, that owe their origin to the resistance to denudation of 
peculiar vertical masses of limestone occumng in the shales of the 
Ptcne senes (Upper Lreloceous). The limestone is composed of 
shells, chiefly of Ltuun and hmeramus, united by a matrix of 
shell fragments, fonuninifera and clay Thu structure of the 
lunestone, in comparison with that of the calcareous concretions 
that occur normally throughout the shale, negatives its con 
cretionary origin, nor does it resemble the spring-deposited 
masses of limestone known elsewhere It is concluded that 
I jmrticular local conditions determmed the estaUtshment of 
! colonies of MoUusca that continued for generations at these spots, 
though what these conditwiis may have been it is not easy to 
explain Attention u called to the description, by Dr Bell, of 
s m ulia r bmestone masses in Devonian shales in f’anj>i« 

Thb motion of a pianoforte wire when struck has bsen investi 
gated by Herr W Kaufinann, whose paper on the subject in 
accompanied by aietof very mteresting 
photographic records, obtained by a modificatioa of the method 
mvented by Raps and Kijgar-Menzek By vibrating the wire in 
front of a luminous sht, and throwing the image of it upon sensitive 
paper rotating upon a cylinder, a white hne is traced upon a blade 
ground This hne, which to due to the intermption of the 
luminous sht by the opaque wire, exhibits all the motiauof the 
particalar pdnt m the wire which to crossed by the silt In 
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ordertob^the{dai»of the «Ut into qMctednoideflee with tb6 j 
wir8,MiaH^ofthedlt,|)rcidiicedb)r«leMwlth the aid of the 
electric are, waa thrown opcii the wire >$11106 the hanuner 
attack the WIN at the pefait idMtogmphed, the motion of the wire 
was tiaeed from the eety hrii, the contmeneement of the vibration 
bring the moat mteresdatAage. Hard and soft hammers wera 
tried, the hutercoireifiaikffiig to thoad acfliall]^ used in the phuw. 
It was found that dw dantlon of contact is longer with feeble 
than with hard atnking As the force increaaes, the dorstfon of 
contact mpidlr approadisa a l imiting vahie «iaal to that dF a 
hard hammer of equal weighb But the pramfeally most im* 
portont resultant was the proof that Wh» a wfre is struck at a 
point between one seventh and one ninth of Its length, theiiinda 
mental tone hat a tnaaiianm, and the harmonica—eepedally the 
third—sK very feeble. Hence a win thus struck gives its 
strongest and richest tone This feet is acted upon by puuio- 
builders, but is not explained by suppoaing that the nodes dt the 
hitler harmonics ate struck, thus preventing their being heard. 
They an heard, but are outweigh^ fay 4lie moK harmonioui 
ones. 


An interesting paper on the magnetisatkm of Iron in very 
weak fields, fay W Sdimidt, appears in the current number oS 
Wititmann's AmMltH, The author uses the magnetometer 
method sl^tly modified, a conpensating cod being placed on the 
optiosite side of the magnetometer to the magnetising cod The 
efii^ of the iron under investigation on the magnetometer 
needle is compensated by pasting a known cumnt through an 
mdependent coil of large radius, to that the method it a 
“xero” one A Uuprex-d’Araonval galvanometer was uted to 
measure the current, its constant being determined by means 
of standard Clark cells. The aamples of iron and steri under 
investigation had the form of ellipsoids, the semi minor axis 
being 3 mm. and the semi major axis 900 tmin. for one set of 
experfmentfe, and 150 ni.m. for the other The curves obtained 
for iron and steel show that for fields up to 0*06 C G S units 1 
the susceptibibty is constant, thut confirming Lord Rayieq^'s 
resoltt As the magnetismg field increases between ov)6 and 
o 4 umts, the curve giving the relation between the miqpietisuH; 
force and the susceptibility is a straight line. The author 
sums up the results of his experiments as follows —Steej 
follows weak mognetiamg forces moN quickly than iron The 
siMcephbility of soft steel is for small magoetiaing forces 
greater than that of Iron. Thus for fields less than o 06 CG S. 
unit the susceptibility of soft steri is to that of Iron m the ratio 
gf 4 to 3 hor magnetising fields of about I unit the sus 
oeptibibty of the two u about the some, while for greater 
field strengths the susceptibility of iron is greater than (hat of 
steel. The limits within which the susceptibility remains constant 
vary considerably for difierent samples, but the author considers 
that 0*06 C G S unit may be taken as the upper limit with 
wflficient accuracy for moat purposes. 


Thb May number of the Iruh well eustama the 

refuitatioa for utility and general interest which has been ob¬ 
tained by this periodical Mr R. M Barrington gives an 
interesting sketch ofthe career and writings of the late Mr A.G 
More, a naturalist of unusual versatility, who hai contributed 
greatly to our knowledge of Irish Natural History Mr Robert 
Warren writes on the Brfaedii^ Birds of Longhs Conn, Cam, 
arul Maak. Dr R. Hanitach gives a brief but valuable account 
of the Fresh water Sponges of Ire||md. The distnbutioo of 
these forms presents certain featuret of peenUar mterest The 
eaatem part of the fadand posaesaes vAj ewnmon European 
fiMma, whereat three out of the four spedea found akmgtht west 
coast prove to be American. It it jxwited ^ that the forma 
rioD of gemmulfs gives to the SpongiUhte more fevcusable 
ohMKes of dispersal than ate enjojMd by anost other, animals. 
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Mr Clement ReuI has examined a sample of mari from wluch 
Ucdetcas of the Irish elk had been obtained, and finds that it 
conriita largely of Chara and PtUmagOOH. Ho»offett on m 
genfous suggestion to eiplun the oeeunence of skeletont of Cknwr 
m*g»c4ros in deposits of Chara marl Thoae femilior with pools 
containing Chara will In, well aware of the appearance of 
shallownett, and of a solid floor, which is so deceptive. The 
plants grow to a depth of several feet, but appear to fm a carpet 
of turf just below the surfece ofthe pools t any animal treadliig 
on this turf would immediately plunge head foremost into the 
water, and m the ease of the elk the antlen would olmoat in 
evitably become entangled among the stems of Chara and other 
still tougher pondweeds. This entanglement theory accounts 
very well for the fimt that the remains of stags are fiv mote 
abundant than those of hinds. > 

A rKOTOoaaPH of the late Prof J D Dana, taken about su: 
weeks before his death, is reproduced in the current number of 
I the AmtricoH foamal of Scunu, together with a foil bio- 
gnphical notice, and a list of hu works. 

Thb “ Year Book of Scientific and Learned Societies ” in 
Great Britain and Ireland, the twelfth annoal issue of which has 
just been published by Messrs. C Gnfiin and Co., it undoubtedly 
a very useful handbook of reference. A general idea of the 
progresa of sclenpe during the past year can be obtained from 
the lists of papers subjoined to the designations of the varioas 
societies 

In the Michigan Mming School theoretical knowledge seems 
to be well combined with practical traming We notice in the 
Calendar, just received, that the elements of astronomy It one of 
tti4 subjects in which all students are examined for entrance mto 
the School The courte of instruction is arranged so that a good 
foundation is given in the principles of incnce, and experience 
and practice arc obtained in every subject taught. 

Thb new editions received during the post week m 
elude the first volume of the British Museum ** Catalogue 
of Fishes," containing the Centrarehidie, Ferddse, and Ser 
ramdie (port), by Mr G A. Boulenger, F R,S When the 
first edition of the work was pubhshed, in 1859, the Mnieum 
collection of fishes coroptued 29,375 specimens. The additions 
since that date base broi^t the collection up to twice its 
dimensiotti at the time when the original catalogue sras compiled 
The need fur revision will, therefore, be fiilly understood In the 
volume which begins the publication of the new edition of the 
catalogue, Mr Boulenger confers a benefit upon ichthyologists by 
omitting seventy six unpofecUy or incorrectly charactmised 
species. The result of this is that, though many new species 
are included, the present volume contains only fifty-eight more 
recognised species than the original one. Mr Boulenger s list 
gives 375 species, of which s6i are now represented m the Bntisli 
Musenm coUcctiun, by 2353 spedmens. 

Nbw editions dl two technical manuals have reached us 
from Messrs. Whittaker and Co. One of these u “ Electricity 
m our Houses and Workshops,”'an admirable handbodi by Mr 
S F Walker, in which the every-day working of common forms 
of dectrical apparatus is rimpiy described “The Practical 
Telephone Handbook,” by Mr Juaeph Poole, which u now 
Issued in an enlarged form, should prove of menstfed value to all 
interested in the methods of tdephone warking A new and 
enlarged edition (the fourth) of Bolibar Stewart’s “ Lemons m 
Elementary Physms ” has been published by Messrs. M ac m illan 
and Co. In this volume we have a treatise m which the whole 
domaia of phyiks is covered, and wfaidi is so arranged that the 
coMmctKWs between the vanous branches ofthe subject are cleariy 
bKMght before the student Though a quoitre of a oentuiy old, 
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>f the book i* beonght uiU hne with nodem phyiKt from tune 
to tune, It wiU eommMd succem lar maiijr jwan to come 
•< WiM Nature won by KmdncM ” (FtAer Unwin), haa attawed 
the enuneDce of a iixth edition Mn Bri| ^ we u *a pleamnUy 
written papers on natural history wlqcctf are evidently apprea 
ated by a large public. Three booka I9 Ftof S Cooke, of the 
College of Science, Poona pubhahed by Meaaii George Bell and 
Sona, have also been received They are "Pint Pimeipka of 
Astronomy (fifth edition), “ Ftnt ftwaplea of ChemBtry" 
(sixth edition), and * Test Tablea for QwditaUve AnalyaM* 
(third edition ) 

Thb synthena of cafleine la the subject of a short commnnicav 
tmn to the Beriin Academy by Emil Flseher and Lorene Ach 
(Ai/sf Kimi Prtm$ Akad Wus Btrttn, xiv p 361) By 
the condensation of dimethyl nrea and malonic acid the auh 
stance CO (MMe CO)t CH| isobtaued The nitraeo denva 
uve, CO (NMe CO)| CH NO la reduced to dimethyluramil, 
CO (NMe CO), CHNH„ whence dimethylpaeudounc aad, 
CO (NMe CO), CH NH CO NH„ u produced Byabatrac 
tion of the elements of water with oxalic acid, dimethyluiK aad 
IS formed This auhatance la converted into theophyllme, an 
laouMnde of theobromine, of the formula 

K NMeCH CNIK 

/ >co 

NMe . C N-^ 

Thence cafleine, 

yNMeClI CNMe. 

coc / N:o, 

^NMe . C 

IS obtained by the ordinary method mdide reaction As thia is 
the first synthena of cafieme details of the methods used will be 
looked forward to with consideiable interest 

The observation by Martin hreund and Ernst Gobel, that 
thebalne m adenvative of plienanthrene (Btr 28, 7, 941) brings ' 
this alkaloid mto hne with morphine and codeine as inatancea of 
the few natural phenanthrene denvatives yet known Thebaine 
la related to dftiydiaphenauthrene in the same manner as 
aaorphine and codeine are cminected with tetrahydrophenan 
threae 

The additHOi to the Zoological Sonety a Gardens doling the 
past sreck melude a Veivet Monkey {Cm^tk*cut kUanAt, 9 ) 
from Natal, presented by Mr AIM James, a Common 
Jackal (Chaws Mnmu), two Bengal Foxes (Cams iafgaiamt), a 
Jangle Cat (AAs rAwas) from India, presented by Dr Jifon 
Anderson F R S , two Short tailed Capromys (Caftvmyt 
brockymna) from Tamatca, presented by Mr Frank Cuidall, a 
Doiaal bqmtrel {JScutnu kyftfyrrkta) from Central America, 
presented by Mrs. Brett, five^uitrel bke Fhalangers {Mubta 
M-raaarms) firam Australia, presented by the Rig^t Hon Earl 
CadogM K O , a (]lambayan Turtle Dove (THfiur ttnagaUtw) 
from West Afii^ presented by Mr C L Sutherland, a Salles 
Amaion {Ciryteiu taila) St Domu^, presented fay 
Mr W Windsor Spl^ , a Spotted Salamander {SalaimmAa 
sMCsafow), European, present^ by Mr b Layten Bennett, 
two Giest Wallaraoa (Maavfiu rvhahu, 6 9 ), two .^ile 
Wallabsea (jBkfoaafrasws tgtiu) from Australia, a Blue and 
Vdlow Macaw(.fswanmNMss)firomSouth America deposited, 
taro Cknsda (sccm {Btmulm omAUmu) from North Amenes, 
two Yellowish Weaver Birda (JU«m fofrsfr) from Trapieal 
Regiona, thirteen Green Ltssrds (Zeesrfs tnrtiu) from Jeney 
paiEbsmd , a Malswen Fanakeet {Patmfmu audacftHm) from 
MsJMoioi^^ieetMrPigeon {CMUmtt metbaru*) from the Indian 
'|Ael4o.'’eeoefowl nt enhanget a Bennetts Wallaby 
d), bom In the Gardens. I 
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OUR ASTRONOMICAL COLUMN, 

Stais with Remamcabi* Spectea -At those sta^^ff 
edcmud evolutum m which the temperetum is k»w, it is prAable 
that the average condensmg body vrUl not be vw h^, so 
that the study of their spectm at these pheiet of their devdem 
ment pceeents some diCBenlties Thnsi Uw great m^onty of the 
state with bright hne spectra, and stars showing wtense carbon 
abaorp^, ate of low magmtndes, and because co mpar at i vely 
few were identified m the eeiher surveys rrf stellar speetr^ ^ 
wem looked upon as ‘peenhar ’ Neverthdest,a s^y of tW 
speetra m relatwn to thoke of the brighter stars indicsM that 
they probably represented stages m the historv of sU condansmg 
bodies, so that tfcir discovery u greater numbers wm onfy to be 
expected At Harvard Collqge especially has the photogi^^ 
investlgatum of these frint qfiectta been earned on, and the dis 
eovwy of eleven more objects with peculiar mectm has been IS 
cently snqMnced by Mrs Fleming, two of these are snnply 
stated to be peculiar, three are nebulee with bnsht linea, two 
have the F line of hydrogen bright, two appear to he fang^ line 
stars of the Wolf Rayet type, aM two diow carbon afasorptum 
In addition the qiectra of eleven stars of the a Herenbs type 
were found to show the F line of hydrogp bright, and this un 
fiulmg Bga of vsnsbihty m this group m stars u folly snhttsn 
tisM by an exasunatun of chart idales of the mme regtons 
{Astrtfhytual fmmuti Maf) In his ohservatwns of the vwial 
spectra of fiunt stars Rev T b Espm has discovered numeroua. 
a^eett whKh he desenbesss '*reaarksble ’ (AA Nmtk 3386 ) 
Moat of these however appetrtobeoftheaHercnlutvpe, but 
some are spectm m whim carbon ahaorpbon Is preoomiiuuit 
(Group VI ) The most interesting observations Mr Espm 
aiethoseofvansble StarBand they tend to show that,'ui the star^ 
of Group VI, the vansbili» is accompanied by qiectraacopic 
vanatiMis which render it difficult to distinguish tliem from stars 
of Group II, m which the carbon flutings are bngfat 
The Paeis Observatoey— The snniiEl report fiir 1894 
indicates a hi^ state of activity m thu instituuon, m aaany 
dtrecUons besides thoK with which occasiooal publiahed mpas 
have made ns fiunibar Great progieM hss been made with the' 
star catalogittl mitiated by Admiral Mouchex in 1883 compnsnm 
000 oMemtums made between 1837 and 1881 , two ad 
ditional volumes will be published dnnng the present year, and 
thelosttwo in 1899 a supptemetttary couple of volumes, dodiag 
with ohsuvations made nnee 1881, will also he usued very shortly 
The number of meridian ohservEtious during last year amountM 
to over 18,000, while oboerrations of sun, moon, and {danets. 
total 455 Genets minor jdanets and dmble stars have also 
recavm a vast amount of attention P or the great photogiuj^c 
chart, 378 negatives were taken during the year, anathepoaibonk. 
of nearly 33>ooo otan on vanous plates have been meoMired 
under the direction of Mdllt Klumpek 
The reduction of these measures was senously commenced in 
November, and no to the end of the year the measures of li 
plates, showing 1760 stars, were cmnpletely reduced Meteoro 
ioe^ observations on the usual plan were continued regularly 
The magnificent work on lunar ifootogisphy with the equatoml 
coudf as well as the spectraacopfc rcsoudies of M Deslandres» 
have already been referred to m our columns 

THh ACTION OF UGHT ON ANIMAL UFE 
A LTHOUGH s number of mvestigations have been mode on 
theactionoflightonbsctetis, very few ezpenments have 
been earned out to ascertain how direct insolatias afliKts animals 


De Renn wu, we bebeve, the first to ttwh Um question ex 
penmentaUy and be endeavoured to answer it as regards tnber- 


tsys of the inn for five or SIX hours daily, whilst othen were 
placed m the sunshine but msteed <d glass, wooden bOKCS were 
used De Retm found that, whilst the guinea pigs m glass boxes 
—to which, therefore, the msEimum amount at sniishine hid 
scccss-^ed sfter 34 39, 53, and 89 days, those w the opaque 
wooden boxes died after 30, 35, 36, ondAi days Thnsit would 
appear that sunshine matanlly sisiitea these anunals m com 
bating mth tuberculous diaease, for those mdmduab depnved dt 
wnshine succumbed fiir more rapidly 
More recently. Dr Maiella has earned out a senes of similar 
expenments with gmnea pigs inoculated, however, with diolem 
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4uklt]ndioid baalbrexpccuvely VanuuspowUweremveitiiaUed Mlfection of the Ust sbss, the ctlifanuon of the tberoometets, 
M to whether uuolatioa pnvtMu to utocuUtion incrcMM the the detefiniMti(.n of the coefficients of estemal end internal 
animal’s susceptitshty to ttese diseakes, also what was the effiict ptesauK, and the tenfication of the principal pomta are iiilly 
of insdation on the animal after i]ifection> and whether the same dealt with One source of error m tbarmomettis u usually con 
results were obtamed when the tcmpeistorec^the sarroandingair stnicted, lies m thi. fart f the bulbs being blown froas the tubes 
dunngmsolation was not permitted to nw The tosic pit^ieities The wipotuation of urtain cunstitnents of the glass during this 
of the cholera and typhoid broth cpltuiM employed were care cmeraUon leads to a difference of chemical conititutiaii between 
fiilly tested, and it wu ascertained that the lethal dose m the the stem and the bulb This inw be obviated by making the 
caseofcholera procunng death m twenty ftmr hours, was secured bulbaoutof thm walled tubes of the same kind of ghua, and 
by employing cultures m the proporUon of o so per cent of the welding them on to the steins ^s regsrds the depresm of the 
weight of the operated upon, whilst to obtam tunilar fireesing point, it was fnind by Wiebe and Schott, of Jena, that 

rmwta with typhoid cultures, o ^ per of the weight of the glasses containing either sodium or pota. mm, but not both, 
Hi iimal was the psoporboa in which they had to be used mowed this after effect to the least extent ’n order to render 

In the case u both cholera and typhoid it was found that the reading of temperatures sccurste to within o' 003, the leiyth 
previous exposure to sunshine increased the ammals susceptibihty of a degree should not be less than 6 mm , and smee the krgth 
to them disoues, for not only did they die more rapidly when of the stem cannot convemeDdy exceed 60 cm , the ranoe of 
subsequently inoculated with these cultures than the guinea mgs measurable temperature » practically limited to too* Stem 
similarly treated, exposed, however, unlytodiflhsed light, but th^ thermometers without uianHl backs or enclosing tubes were the 
succumbed to smaller do^ and doses which did not prove fiual only ones found uiitable for first class standvds When certam 
to the guinea pigs which had been ptevionily protected from fixed pomts ontsidt the scale weie to be brought m thu was 
sunshme When the exposure to sunshine took place after accomplished by widening out the tube above them An equal 
infection fetal results were greatly accelerated, £» insteoil of hnear division of the wale was adopted, this having 
dying m from 15 to 34 hours they succumbed in from 3 to 5 advantages over the moa or leas untrustworthy division ^ equal 
hwn These experiments were however, open to the objection volumes Forcalibnitian,threeds of mercury Mdiflerentiengtlis 
that the accelerated lethal ocUon through sahaequent insolation were cut off from the main portion and measured with micrometer 
might be due to the higher tetnjieiature which necessanfe mictoscopet viewing them both through the fitce and the back of 
prevailed in boxes exposed to sunshine over those to whicn the stem But the threads were not cut off by local heating, 
Effused light only was admitted To dispose of this difficulty, since that is apt to produce a permanent change of capacity The 
boxes wrere constructed with double cases through which a small and almost microscopic bubble which remams m every 
■current of water was kept cuculatuig, m the “ sunshmt boxes, as thermometer was made use of It was broui^t to the entrance 
before, only glass was used, whilst in the “diffused light boxes of the bulb when the desired portion of the thread had been 
the outer case was made of anc In spite, however, of these driven mto the stem, and then a sl^l jerk sufficed to cut off 
precauUons as regards temperature the results confirmed those the required length To fiuulitste this operation the bulb was 
previously obtained the insolateU animals still exhibiting the narrowed to a neck at the entrance to the stem As regards 
same increased susceptibihty to infecuon from these diseases over pressure two fectors had to be considered The external 
the non isolated anunola atmospheru: pressure, and the pressure of the liquid m which it 

Dr Masells does not attempt to give any explanation of the re is immersed, tend to compress the glass vessel and to produce an 
markable results he has obtained, but we would suggest that the apparent Uevation of temperature The capilfery pressuieof the 
action of sunvhme diould be tried on anti toxincs It would bt mercury, and its hydristatic prusure on tlm other hand, tend to 

te at mterest to ascertain how the potency of these protective widen the bulb and product an apparent cooling The first of 
ontsidt the body was affected ^ exposure to sunmme, and these eltments was investigated by expoamg the thermomeUr to 
also what result if any, isolation had on their generation within various iugh and low pressures ui a gtycerme both, and the 
the animal system second by observing the readings when the theimooicter stood 

We know that the toxic properUis of, for example, tetanus honxontiuly and vmbtally respectivrely, at its highest measunUe 
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■culturea may be entirely de^n^red m frtmi 15 to 18 hours m tempcmlure Ihe cajnllsiiy pressure was finind to be too capn- 
direct sunslunt at a temptiMure of from 35° to 43* C , and Koux mous to be accunttly measured, but it is a negligible quantity 
and \ersm state that five hours direct uuolatioa greatly modifies Tht coefficMut of ajqurent expansion of inercmy in the new 
the toxic properties of di|ffitherta cultures, again, Calmette has Jena glass thermometer i6>» wax found to be 00001571 
found that after two weetra uiaolation the pMKm of the Naya between o* and 100° 
tnpudumt is completely destroyed whilst a similar exposure has _ _ _ 

THEINrLUEmKOFMAGJfm^^ 

serum has not been investigated and its study ahouloprove of UPON El ECTRtCAL RESIS TANCE 

immense, interett and unpe^n TT uweU known that the resistance (R) of a wire of bumuth, as 

The resnlu i^i^ by Ih. Renxi with tuberculous infecUon A measured with s constant current, increases under the mfluemx 
hsveapra^l cmifiniiation m the scknowleih^ed benefit which ofa magnetic field, and that thu increase depindson the strength 
pa^U Mffenng ^ tubercnlasu derive from mdence in places of tht field and its diru-tion with refcrtnce to the current m the 
wnov."? ^ "wshine may be wire If the current traveramg the bismuth u oaoUatory, the re 
secured On the othm hand, Dr Mosella a experiments leave suUnce has a value O outside the magnetic field or in a field m 
us wth an uncomfortable u^rtamtv u to tlm wisdom of btsking which tht lines of force are parallel to the wire which is lera than 
in sunshine He would have us beUeve that hu investigaUons R if, however, the wire uperpendiCHlar to the lines of foict 
ex^ffiegieaterpievalenceand virulenceoftyphoidaiidaiolera of a field greater than 6000 C O S imits, the resutance O u 
(whKh be states at an accepted feet) in hot countries where the gnater than R, the difference O-R wereasea from thu pomt 
aunihmrai^ greater posver and more caatlntiaualy Afttrall, pmtty mprfly .* the strength of the field increases These 
our sm^e laden atmo^ilim and dr^ vellow fogs may be changes are not due to alterabans m the self inductor, amce thqr 
turned to account seenumly, ^ ^ Ltmoon water compauiies ut mdepeodent of the form of the-bismuth Thu curious 

may consntubte themaelvea that thewi two water borne diseases, phenomnon has lately been examined by M I Sadoysky 
yarexteUtHct, may n^ to yield not Mly toeffioent purifying Xinmeal 4e fa SeetMPkysut Chemtym de Rtute, xxvi 1894, and 
procMNS at ffieir hands, but that such an unexpected ally, /mshm/A/’A nrowr, Ap^ adio sums up the results of bu 
accord^ to Dr MaaeUs, u to be found in the limited amount expenmenu os follows |i) The di&ience in the resutance of 
of snnmine which Londoners can enjoy' bamuthofaiKrv«d with constant or alternating currents umeasur 

G C Fkakkuno able oataule a magnetic field with 300 alternations per second, 

_ ----—„ ^ and can be detected m magnetic wi th only three or four 

THE CONSTRUCTION OF ^ 

THERMOMETERS ffehi moeaaes with the UKrease m the freouency of the altema 

A SERIES of tmportaat articlca on the pieimraticm and testn^ tioos, (3) the letutonce srfaich hiunuth, m a strong magnetic 
of wtmdard thermooMters have been canuaunkated to the ftoki, offm to an increasmg currcaui eeater, and that to a de 


I Dr MaaeUs, u to be found u 


fltr Imh m m mtemkm ei* by Dft. Bemat, Joagtr, and ertofev current les|i than the raiMaMejbr steady currents.'The 
Gnmhdi, of the niyiikalIsch>Technlsche RelduiaiiiuK The j diSereoce between the resutanoestoan increasing and decreasmg' 
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cnirent merLases with thi nte of change in the attength of the 
cwnent andthii.ili(ren.nfei»morematkedwithatrongcur 

rinta than with weak Thus M Sadordcyhaadncovem) the re 
maikabli. fact that for v inal le electrK currenta th*. renatance of 
biamuth «hain,ta with any change m ^ or ^ where C ifc the 
current 1 he author menttona that At effii^ obi>erved cannot 
bt due to self induction or they whw occur when the biamuth 
la not m a magnetic hitd In a note on the aboac paper m the 
Jturnaldt Pky^tpii M Sagnac coondera what would hafqxji 
if the nniL senca of expenmenta were repeated with an iron 
wire A straight cylindrical iron anre bocomea, when traversed 
liy a current C circularly magnetiaed, the enciw dut to thia 
magnetisation being, according to Kirchhoff, *k^, where a is 
the suMxptibility and / the Icn^h of the wire Thia energy may 
poaubly mcreaM the csefiicient of adf induction by an/ From 
KlemenOiC a data the order of the change in the apparent rcawt 
ance can be calculated For weak magnetic fields in which ■ 
has a large value, the difleance between the value of the 
apparent letistaiice for ateady currents and for increasing cur 
rents may amount to several hundredths of the value of the 
resistance for ateady airrents 

rONBRlDGL !>CHOOL LABORAFOklFS 
T HAVl' often been aaked 11 give some aeaiunt of the labora 
tones at Tonbndge School and as th<^ rtprese nt some ten 
years of pleasant lalmur on my own ]«rt, anel a c instderalde 
expenditure, joined with much sympathy and help frim the 
Oovetnon of the School (the Company of Skinners) 1 feel it a 
pnvilq^ to do so 

It IS difficult to render the subject mterestini, to those who are 
not cimeemed in ti iching although aa an instance of an ancient 
foundation lending itself to the most modem of claims, it may 
appeal to a wider circle I must ask 11 be excused from enter 
ing upon any treatment of the well worn subject iicienufie 
education I am not quite sure that it is ana business of mwe 
In course of time no doubt a condition of stable balance Will 
be reached, as regards the relative weight and value of the vanous 
school aubieets Those wh i are m the thick of the fight cannot 
alsrays tell which side is winning 
So for we have little at Tonbndge beyond the training ground 
Itself, consisting of laboratones and workshops which may be 
mentioned m sequence as follows — 

Wood Workshops 
Metal Workshops 
Mechanical Laboratory, 

Physical Laboratones 
Qiemical Laboratones 
bngint rooms with electric Imht plant 
Biolagical Laboratory and Museum 
A descripuon of these in detail is given herewith 
Wtod Warhsktpt —1 hese shops are well lighted and any, 
occupying a ground spoee of 48 by 30 feet W >rk benches 
to the nurobCT of sixteen, with appropinate fittmes allow about 
sixty boys to work at the same time A skilled carpenter is 
always in attendance for teaching his craft and a course of 
graduated tasks are exacted before a pupd is allowed to con 
stnict the shelves, boxes, coal boxes, tables, and other aiticlea 
avhich form the staple mpduce of school shops 
Afiefs/ Worktk«ps —^e wood urorkahops lead on to the metal 
shops, tn use as well as in fiu;t They are under the cure of a 
psactiod mstnunent maker, and thephyvcolUboratory owes much 
tohisskiU It maybe mentioned hm that no jdijmcallaborstory 
can be considered complete unless it u m connection anth suit 
able workshops wberem instnimenu may be constructed and 
repaired These shops are devised to accommodate about twenty 
haj* working together They are fitted with all the necessary 
oMihaiices, iDctudtiig jdaning and dnlhng macbmes and six 
laUiet (from 4 In cantre up to 7 in ) The ground space devoted 
to metal wo^ is 40 feet by ao feet After a count of wood 
work, boys are taiigfat to make their own tools, fingug and 
temp er mg them themaehres, to use the file properly, to turn, and 
ofierwaiat to oonstmet such instruments as they mire fkaey, it 
boag alwires raqoued that a wodong drawing should be made 
bafesahand Ine fevonnte occupatioa is the constnictios of 
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Measurements,» c the mtasnrements of length, mam, and tune, 
and for Practical Mechanics, $ <r the simpler measurementa of 
forces and the conditions of equibbnum, the measurement of 
gravitation, and observations of the general properties of matter 
and the bthavwur of matter under stress All the work tables 
are movable, and the walls are fitted with brackets and boards 
for the support of models, and ajmaratus 
nyttcal Laioru/tfy—IhiM laboratory opens out from the 
Mechanical Lahorati ry and like it is well lit and lofty It is 
42 feet long and 30 feet luoad The centre of the room is fitted 
with five solid benches attached to the floor -ind provided with 
gas These benches ire arranged (o enable elementary classes 
to work together at the same experiment With this object, 
drawen in tne benches are stocked with a lam quantity of ap 
pontns which ensbles a class of twenty four boys to work 
together through a long senes of expenments in practical 
physics isch expenment hss to be represented by at least 
twelve sets of apparatus for this purpose and some ^rs have 
been occupied m ori,amsing this biiuirh of work The work 
benches along the mils of the riom lend themselves to the mon. 
idvanced work m | ractieal physics It is needless to say that 
here the apparatus is not twelve fold Beyond the physical 
laboratory is the science mister s pnvate room which has a 
tendency to shaix itself is an advanced physical laboratory 
Ckijuual /Moratory —This is e fine room with both sky 
light and side win 1 iws It is 45 feet loiqj, 30 feet 1 road ind 
30 feet high Light Ixnches are fixed two ibreast across the 
I room allowing the greatest possible freedom of movement The 
benches are arrange I to idmit forty eight students working to 
gether They are fitted with shelves fir reagents fixed across 
the bench, and n t lengthways whereby reaching over one s 
work IS avoided and ilso 1 more complete view and control cf 
the whole room is possil le for the roister 1 ach student ts pro 
vided with a most elTritnt draught Ik>s serving also is a suc^rt 
for the vessels he is using Ihis arrangement keeps the labora 
tory thoroughly free fr ni fumes in spite of ell well meant efibrts 
t > the contrary on the part f pupils The shelves iml draught 
boxes are removable fr m the inches so that 1 clear spiee can 
be < btamed when required for setting up ipiwratus on an exten 
sive scale Ihe wall sjiaev is oceujned by shelves for reagents, 


stUD to wMeh I give the name of Elementary Fhyid 
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and by lead troughs fir sirashing up purposes By thu arrange 
ment of confining the watfr sup|>]y to the walls of the room, 
most f the urdii ary splishing met untidiness f laboratories la 
avoided The ttanseerse arrangement of the benches reduces to 
ammunum the walking about occasioned liy tins plan The 
cupUxirds and drawers of these tx.nches recede so that it is 
possible to sit close up tn one s work A balance room 30 liy 
15 feet leads out from the laboratory and lieyund this is a Ime 
theatre or lecture room capable of seating alxiut 150 boys The 
balance riom is provided with chemical balances and books of 
refi-rence The lecture room has a smtably furnished lecture 
table bliekloards screen for lantern, and cases if minerals ind 
chemical spesnmens 

EntyHf and EU In Lt^U koenn —The clectnc light being 
used fir the main portion of the school, puts the Saence Depart 
ment in posM.ision ef valuable plant A gas engine of i j iMi 
cated horse power ind a reserve steam engine of 6 indicated 
horse power fitted with a Crosby indicator, together with 
dynamos and accumulators, mve pfenty of opporturaty fbr gam 
iDg a practical knowledge of electric engmeermg In addition 
to this, the current obtuned is most useful in providing means 
for practical work ami testing in the physical iiboratory The 
eleetnc light is also used with the mirror galvanometer, to the 
great advantarc of cleanliness and convenience 

Btobpcai Ittioratory amd Mtutum —It u appropnate that 
the description of this laboratory should come last It is one of 
the most recent additums to the school, and it should un¬ 
doubtedly be the last laboratonr for the schoolboy to enter 
Biolo^, unless it is approached through a training in [diysics and 
chemMty, u not to be considered as a suitable subgect for pre 
paratoiY education The roots of biological sciences must alsnya 
he m physical and chemical ground 

The room devoted to this work is carefully planned to ensure 
the most perfect light The srork benches mm wmdosrs whi^ 
come^wn to the level of the benches, and in the roof is fixed 
a good dcylight The woric benches are formed of plate glass, 
gently sloping at the bock mto a white glased gutter running into 
white ware troughs or sinks Water sup^y is at thehand 
of eod worker, and the benches can be continually flushed 
and clean Standing awire from t^ woik bench is tM small 
wnting table and cupbodrd, Ac , of each student The arrange- 
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menti t« peculiur, bqt—I may be allowed to wy—mo«t »ucce» 
ful The mater part of the room, which u 40 feet long by ai 
feet wide, ifc occupied by caeca which contam preparatioiu and 
^pcomeiu under the headmgs of Form and Locomotion (A) | 
Ahmentobon, {c) Circnktion and Reeraiabon, (<f) Nervous Syt | 
tern and Senae Organs, and lastly objects displaviiv the main 
lines of classificatwin In het, a collection modelled, both as to 
cases and modes of display, on the same bnes as the admirable 
Introductory Collection of bur Wilbam Flower at the Natural 
History Museum It is, of course, on s miniatuie acak, and it 
IS not yet complete B^nd the mam laboratory is a smaller 
room tcmpoianly occupied for another purpose 
It now remains for me to sdd rome attempt at a description of 
the general ai^iearanct of these laboratories In the mam, one 
may say there is an an of dignity about the lofty and well ^ 
portioned rooms, with their substantial and costly fittings llie 
woodwork is pit^ pine topped everywhere by thick teak In 
the biolagical museums the cases are of mahomuiy, and perfectly 
constructed Most of the teak tops of benches and taWs arc 
thinly cnatui with paraftin as a preservative It is still important 
that rooms devoted to scientific work in schools diouM be exrep 
tionally mat and bright in appearance Indeed it may even be 


I some bmnch of ent,iiuirmg with niecwlrefbrenct tntheaaentific 
pnmiples which h u I len feetors m Its advancement 
Twenty years sj, L r 1 \nnstrong stated that 1 f all the coal 
raised m this ejuntiy alxmt one thud was used for housrfiokl 
purposes, one third f r i,eneniting steam, and one third for iron 
making ai^ manu&c t in 1 mcesses He remarked that in the 
two lint divisions Dtt h tstc if fuel was ^hatncful and th** with 
out carrying ixonomy 11 extreme hmtts, all the effects Dow 
raised from the ust f mI could be obtaned by an expenditure 
of the quantity I he improvement of the steam engine le 
mainly due to an incessant attempt to diminish the waste Sliiel 
Thrfr ijf ?/ r < Fugtnts tn Conmall 
Steam engineer, have tun fire tofiieewith the problem of 
economy for more than i entury t nal was excessively dear in 
C vmwall and as the 11 mis wire ileejicned and m ire power was 
required the cost of u rkinj, increakcd mini usly By reducing 
fuel coi.t Watt save I ihi inmg industry fn m extinction, and 
he adopted the plan f mkiiiL in payment for his enginea a sum 
reckoned eouivalenl t ni third of the fiiel saved By -igree 
ment with the miners lesi tv ere made ontl the stxrKlard duty of 
\ Newcomen engine vtxs hsi 1 xt 7,037,000 f 1 t lbs jar bushel 
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said that appearanoes ore at present more important than any 
thing else oa regards the value attached to the wbiect Manners 
must grow to tmUch the clothes We have to bear ui mind that we 
labour m the cause not of sciaice alone but of sctence os an m 
strument of school training The labomtonM are all an stu/t, 
whereby control is more easy, and a feehng of oiganic unity 
gamed Moreover, the workshops are withm touch oTthe labora 
tonea, m is sbo the lam drawi^ school 
hinally, I may mention that all the water and waste system 
has been laid down m direct contravention of all the best tm 
dmoiia of plnmbiiw, with the happy result that we never need the 
services of a {dumbiw for repainng Alfkbp Lakl. 


TJ/E DEVELOPMENT OF THE EXPERI¬ 
MENTAL i TUD Y OF HE A T ENGINES ‘ 

TT WM Mr Forrest’s intention that the animal Isrtnre bearing 
* hit name should illttsttate the dependence of the engineer m 
his praetioal professional work on the mathematical and |foytica] 
scieftcet It dieMlbre naturally takes the fbnn of a review of 
t Abstract of the JsmmForrsu Lcctun dshvnsd si 
of avfl BngHMtM Mays by IW V C Unwin Fits 
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Kegulsr duty determinaUons were mode for all Watt s engines 
(.enerally they gave a duty of 30,000,000 When Walt s con¬ 
nection with Cornwall ceised in 1800, the duty determ nations 
were neglected and the engines deteriorated 

Then Captain Joel Lean who bad reorganised the machinery 
at one of the mmes, and effected great eeon wmes, startui again 
the system of duty tnals He and his sons earned on the work 
for many years, and pul lished reports of the results of the trials 
Of these reports Dr Pole says Jhe publication produced an 
extraordin^ effeet m imiiroving the duty of the engines 
Pngineers were lOmulatuI to emulation amongst themselves 
The juacuce of reporting is thought to have been attended with 
more benefit to the rounty Ihm any other single event excepting 
only the mvention of the i^eam engine itself ' 

I shall show kter that the creation of a new xnd more scien¬ 
tific system of testing by Him and hu coHeagues in Alsace, in 
1855, was the starting pennt of a similar process of improvement 
Quite btely there has been a revival of careful and independent 
engine testing and df the jaiblicatian of the results and reo^ 
have bmm established which would have been thought impossible 

l^hTpe^^r chaaner of thi. toad againM whiih the Conush 
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engine h rked, the lifting of a henvy nwi of {Mmp'toi)l, oootn 
buted t r rte the uw of evpuiiive woriting To work without 
(hock t Inge initial ami gradually dmuniduilg eflbit wa« nece* 
sary The extraordinary eronomy obtained wa* due probably in 
part ti the special action of the steam, the Comuh engme being 
virtu-Uly 1 eompound engine and the admisnon nir&ie being 
protect! I rriim cooling to the enndetw a r ■ partly to the great 
eft^tuenesii of a steam jacket in an engine arhich worked slowly 
and ant ixiuses at the end of the Arm, partly to the smalt 
cltannee nid seixrate -idmissioQ agjd cxhaM salves The lesson 
engineers should have learned from Cnraish experience was that 
in restnried conditions high ratios of expansion were economical 
In this rase as in others, later enmneeiagenerahsed too crudely 
and crneluded that expansive wonung was alsrajs economical 
A new scientific uuestigation was reiiaired to correct the error 

Espenmettli c» Etiiers 

To generate steam power economically the boiler must lie 
eftiaem and the engine must be efficient and the conditiunk 
of efiknenry of bo ler and engine are cmnpletely independent 
Hence the early method of \^t, in which attenti >n sras paid 
only to fuel used and water pumped has been replaced by a 
method of independent boiler and engine testing The ticnler 
uses coal and generates steam, the engine uses steam and 
^crates ixisrer The economy of the boiler is reckoned on the 
fuel that of the engine vn the steam 

Different coals, at any rate the better kuids of coal do not 
differ much in afa^ute calonfie value I sed in boiler furnaces, 
they difter more, partly from differences of mechanical aggrega 
tion but chiefly because the more bitummous coals require a 
larger air supply for tiderahly smokeless combustion than those 
which eonsist chiefly of fixed carbon The greater excess of air 
insolses greater chimnes waste It is to test the commercial 
calorific sake that Trot Schroter has estabhihed in Munich n 
heat lab iratory where fuels can be tested on s lar« scale and 
under wlinary practical conditions of combustion The arrange 
ments permit the determination of the exact conditioas must 
suitable for each fuel 

An enc rmous number of boiler trials have been earned out 
but must of them are mere individual tests of very little scien 
tific value Lngineers have been too much under the impression 
that the evaporation depended chiefly on the type or proportions 
of the builtr or the arrangement of the beating surfiime But 
there are no obscure or complicated actions concerned in generat 
ing steam Boilers of all types give nearly the same resuhv 

E led only proper conmtions of combustion are secured 
may differ m cost, m duraUIity in convenienee, but m 
ley they differ lets than I think is commonly assumed 
The following table shows that boilen of extremely different 
types, with very diflhrent proportions of heating surface and very 
different rates of comlMstion and even with different eoals, have 
all reached evaimrstions of from ll to 13 lbs of water firuin and 
at aia' per poi^ of coal — 




MnlkMut Tnals 1839 

The earliest Mler tnals earned out m a completely satis 
lactcsry way wait those made by the Soadtd Industnelle of 
Mulhiiiuse ui The Society offered a prise to the maker of 

any boiler wMdi would evaporate 1800 lbs per hour, at yc lbs 
per squan Jaeh pnasure, and whidi would evaporate 9 i lbs of 
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water, from and at aia*, per pound of Alaattoa coal of not very 
goi^ quality With the coal used in these tnals, 130 cubic 
feet of air per pound of coal are cheimeaUy neceaaaiy lor ctrni 
{dete combmSion It was found that the reduction of the air 
supply slmoat to this limit, and to a point at which there was 
defimtely incomplete combustion, reduced the chimney waste 
and increased the effioency of the boiler In two special tnals, 
each of a week s duration, the evaporat i on was 9 Iba wuh 331 
cuiac feet of oir per pound, and 9 53 or 6 per cent more with 
347rabic feet 

The determination of the air sup{dy to a boiler u not 
altogether an easy operation An anemometer vras used in 
Alsace, and in suitable conditions it will give ajqmximately 
accurate resulu In recent trials chemical analyses of aamples 
of th« fiitnace gases have been made, and the amount of au 
wpj^ed calculated frum the percentage of CO^ Thu method 
u accurate in pnnciple, but the rampln analysed are a veiy 
mmute fracUon of the total chimney duchaige, and the aamplev 
may not be average samples In some tnals m which this 
method has been used, there are discrepancies in the ratio of the 
chimney loss anti the uodeteimmed loss, chiefly due to radiation 
difficult to understand Neither anemometer nor chemical 
malyns is suited t> serve as s means of reflating the air 
supply in the jnlinary working of a boiler Wkit u wanted is 
an instrument as easily read as a pressure gauge, and giving 

Tht Ikuymtttr 

The dasymeler invented by Messrs Si^fert and Durr, of 
Munich IS a fine balance in an enclosed case through whid a 
current ^ the furnaie gases u drawn At one end of the 
balance is a glass globe of lam displacement at the other a 
brass weight An) change of density of the medium m the 
chamber disturbs the balance A finger on the balance moving 
over a graduated scale gives the amount of the aheiation of 
i density An air iniector draws the fiiniaee gu from the flues 
and It IS filtered before entering the bobuice case An ingenious 
mercunal compensau r counterbaUnces any efiect due to change 
<rf temperature or I arometnc pressure 
The dBS)meter u usually cumbmed with a drau^t gauge, and 
an air thermometer or pyrometer m the flue is reqmred if the 
amount of waste heat is to be calculated The dasvmeter 
reqmres initudly exceeiluviy delicate adjustment, and its imbca 
tions must be checked fhm time to tune bv a Bunte s burette 
It IS set to read zero with pure our, and tmm any increase of 
densit) due to CU, is reaa as a percentage on the mle 
When m adjustment, it is os easy to read the percentage of 
CO^ in the furnace gases as to read the pressure on a 
pressure gauge When the ilasynieter is fittM to a boilei 
the stoker has dureUionB to adjust die lun^ of air so that the 
furnaces guws have about 13 per cent of COk With {vactice 
be learns nhat alterations of the damper or ore door, or thick 
ness of fiiel on the mate, are necessary, or whether an alteration 
of grate area u desnable After a httle time the percentage of 
COj can be kept very constant 

/ikrntxxfs Expert ments en Marttu Engnus 
Alxwt the jear i860, Mr Isherwood Chief Fngineer of the 
Lmted Stales Navj began a senes of systematic tests of engines 
and boders on a vtry lorp scale, and with resources only avail 
able in a Ooveniment eitabliahment The truds were made 
with skill and detennination, and the substantial accuracy <rf the 
resulu sUrtling as they were has never been questioned 
All Isherwood s trials of large manne eiwiics shosred that 
when expansion was extended beyond exceed^ly small limits. 
It caused not an economy, but a waate In his second vdmM. 
he sums up his resulu as provuig that when cut ctf u eaiher 
than o 6, or perhaps even o 7 of the stroke, the consumpban of 
•team reckoned on the work done u increased Canou^ 
enough, thu led him to attack the compound engine From 
quanuties m the teble of expenmenU, ^ saya, it wiU be seen 
how useless m point of economic gm u the prepostenui ar 
raifflem^ of steam engine known as the double cylmder, Woolf, 
or Horoblower engme . OMoead to these fia^ the dedaia 
tions of interested patentees and engine bailden muit be idaNcd 
in value with those set forth by quaw in advertisMnenti of their 
nostrums Thu u fimm e peper deted 1865, and k w eunoua, 
beem Isherwood geneiaUy sew eleariy tasso^i the danger 
cr drawing sweepmg conciiitioiu from nenow e a penmeotel 
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eortain cooditloiii mtnt be obeenred to eecwe ecmomjr m es 
penHTC working UnfortdiMtolr, mote gmeieUr the conclneioii 
wu dnwn that the Cornuh neolu were net to be timtcd, and 
thatezpaiwon waa not eco n o m ical, and Idierwood’i own Ian* 
gnattMtanthonty totbeleaftacenrateviewafbureaulte To 
obtain greater inai^ into the true action m dm cylinder, and to 
find a reconciliation of the Comiah and Anlenean teata, expen 
menta of a mneh mote refined character were wanted and maight 
due to wider acientifie knowledge 

7!i« Praptrh*! tf Sttam —KtgnauU. 

Mo mefiil pcogteaa eonld be made with a theory of the ateam 
engine, no aca rate redaction even could be made of the rtwlta 
uf engine teata without exact detenninationt of the relationa of 
preaanre, temperatore, volume, latent heat and liquid heat of 
ateam It waa fottnnate, therefore, that about 1840 M Regnault 
obtained the meana flnm the French Government to make a 
■enea of reaearchea on the phyaical propertiot of ateam with 
aplendid inatnimental appliancea 11 l wudy earned out hii 
(feterminatioiia over a v^ wide range of coomtiont, and apared 
no faibour 01 trouble m attaining accuraw Regnauh 1 reaulU 
were of the greateat importance aa a foundiAhin for accurate atudy 
of the ateam engine 

Tk« FoundtUtoH if 1 htrmadyHMHUt —Carnot ami J»uU 

The next nnportont ateu wu the diacovery of the equivalence 
uf heat and wtkk Jouleh inveetigationi bq^ with an attempt 
to improve Sturgeon a magnetic engine tie wu ao led to 
Loouiet motive power probleina from the engineer 1 ktandpoint 
aa a queotioo of duty, or of aomethuig obtained for wimething 
expended He aaeerttined the amount of electru current pro 
duced by the chemical combuation of a mven amount of rW 
and oompamig hik reaulta with thoae obtained ineood steam 
engmea, concluded that, making the laigeat altouancc for 
poanble imperfectiona of hia magneto engine, it wu never likely 
to be a nval in economy to the ateam engine That wu a negative 
Imt a uaeful reault It clooed one direction of uaelem endeavour 
only too likely to attract the mventor 

One of the efiecta of electric actioo which Joule noticed waa 
the heating of hik condurtora, and it waa to the meaaurement of 
thia heabng efiect he next addreaaed himaelf The heat developed 
in the cvmdactor by the electric action due to element! com 
laning in the galvanic cell wu fimnd to be identical with that 
which would be generated by the direct combuation of the same 
elemenu Finally, he came to cunaider the relation between 
the mechanical work expended in driving a mupieto electric 
machine, and the heat developed in the external circuit of the 
machine He concluded that for 8^ foot Iba expended a pound 
degree of heat ww generated Later experuiienta corrected 
thia value, but the diacovery of the equivalence of heat and work, 
waa made 

Aa early u 1814, twenty yean before Joule’i diacovery, Sadi 
Carnot, in a remarkable pamphlet on the Motive IViwer of 
Heat,’ demonatrated the fundamental prumple that the amount 
of work obtainable from any given quantity ot heat cannot exceed 
a quantity proportional to the fidl of temperature Unfortunately 
adopting, tbowh with heaitatum, the view held in hu time that 
heat u matenaland indextiuctiUL as heat, he coupled with bu 
true principle the false corollary that all the heat entenng an 
engme is dneharged in the condenacr Joule, m 1845, found 
this pmiaple of Carnot, and looking to the corolhin os ea 
benbm, supposed the {wmaple itself to be Use He wiled to 
peicmve tWU Carnot a pnnaple was the esacntial aupptoent 
to hw own diacovery, and that it iJiowed why the apparent 
efficient of the steam engine u so low It took six years 
before Joule’s and Carnot^ pnneiples were reconciled, and for 
three of them even Lord Kelvm refused to accept Joules 
discovery, because it ai^iarently conflicled with the principle of 
Carnot 

7%o Fetmders »ftkt RatrnuU Thtory —Rtmktiu, damint, 
Zrtmtr 

The impetua given to the study of thennodynomica by the 
diacovery of Jouk^ and the perception of the fundamental mi 
portonceof Carnot'stheorem, was enormous. Heat prohicroi could 
now be brought out of the regiaa of mcreempiaeal sdatiooa, and 
treated from the rational standpoint uf on exact eeience, and the 
steam engme, u die moet unportantexemplc of heat tranafonna 
tion, attracted at once the attentioa of atienlifie men of oommand 
mg intdlaetnal abdtty In a very few yenn Rsnkine and 
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CbuumabhdlMilt up a strictly rational nwthematical theory of the 
steam engme, and a little later, Zenner earned further the analyau 
of soma of the more vulnrduwte delaila The theore with one 
excaotion, to be referred to presently, took account of aU theactual 
coonniona under which ateam la used, and fanushed exact nilea 
far the relation of steam expended and work done for all arrange* 
menta of the actual steam engine practically adopted 
It was just at this time that the expenmenU of Isherwood 
were pnbnihed, and a comparison of experimental resulta and 
theorebcal calculahons showed directly a very large discrepancy. 
The steam consumption m some trials waa 30, 40 or 50 per cent, 
more than It diould have hetn m the assigned conditions of work* 
ing according to the ratiiiul theory Some action of qmts 
governing importance had obviously been neglected in the 
thecwetieal aradyms 

7 ke ExponauMal Tkeoty —Eim and tht Alsaliati S tool 
A year or two before Isherwood began his ex|ierinients, an 
Alsatian engmecr, M Hun had di^verul ind nieasuied 
cylinder condensation 

Joules discovery attracted Hims attenUon, and he M.t to 
woric m 1854 to verify by in exact engine test, whether the 
difference between the heat received tor an engine anil discarded 
m the eondeiwer was the equivalent of the work done His two 
most important memoirs relating to the steam engine are a 
memoir on the utility of steam jackets in 1855 6 and another 
on the Uke of super heated steam in 1857 fn these nsuirches 
he devised a method of accurate engine tests, involvmg the 
measurement of all the quantities of heat received by or rejected 
from the engine, which, with hardly any change at all is the 
method of accurate engine texting adopted ever since Under 
bis influence and direction, eiyine testa svere earned out in 
Alsace for many years, and the results exactly analysed ft may 
be recalled that the admirable senes of enpne tests the first 
tests in which the heat quantities were accurately measure 1 m 
this country which were made by Mr Mair Knmiey and 
desenbed m three pipers on ‘ Independent Liupne Test- m the 
PrttffdtMgr of this Wicty m 1882 1885 and 1886, were trials 
caim-d out stnctly m accordance with Him s methods 
As with Lord Kelvin, so with Him It was the recognition 
of an apparent conflict of Joules discovery with CimuTs law 
which fiiit attracted his attention It was the attempt to 
determine whether jxiit of the heat suj^ied to an engme dis¬ 
appeared as work which determined the form of bis trials His 
Lxpenroents of 1854 showed that heat in a steam motor is not 
only dispersed but actually disappears, and the power I lamed is 
exactly prnpoilioiuil to the heat which disappears ss heat to re 
appear as motive |x>wer Some rather later and mue careful 
expenments enabled him to venfy Joules equivalent Iv the 
actual results of a large engine test to an accuracy of ib ut one 
per cent 

The disc wery of initui cogdensation, and the pn t f f the 
powerful iction of a small amount of heat tiansmitteil from the 
jicket, both pomtetl to the lonductivity of the cylinder wall as 
the cause of the large waste of steam which the constnietors of 
the rational theory had neglected The cylmder is cooled 
during expansion, and still more during exhaust bj in iclion 
analogous to internal radiation to the condenser Before any 
work can lie done in the next stroke, the wall has to be reheated 
by condensing fresh steam The extreme facility with which 
steam yields or abstnets steam by condensing and evaporating, 
account^ for the rapifoty of the actum 1 he magnitude c f the 
eondensatum inetcases with the range of temperature t > which 
the cybnder wall is subjected It is larger in condensing than 
m non condensing engines, and larger with high rati vs of 
expansion 

Some Ume ago I ventured to say that there was n 1 trust¬ 
worthy engme test which showed that the eonsumpli n i f steam 
with a jacket u greater than without the jacket I lielieve that 
IS still true but undoubtedly the economy due t > the joi ket 
vanea m diSeteni cates from 30 per cent to very nearlj reni 
Roughly, the jacket is more useful with small engines than with 
large , with slow engines than with fast enmnes I ut all thia 
amounts to bttle more than saying that the jaeket is most 
uaeful in those cases where the imtfal condensation is largest 
Just in proportion as the engme, whatever its t)i>e is >f 
the highest etaia and most scientific design, the jacket is less 
useful 

The jacket reduces, but it does not prevent imltal con lensation. 
Han looked for sook more powerful way of heiting the 
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cylinder w til without causing condensation, ^ found it in luper 
tinting He constructed m 1855 a super henting nppnnttus m 
the flues >f the boiler it I ogelbach, which stUf eiisti The 
expenments with super helled steam were earned out between 
185$ and 1856, and showed clearly the efifectiveneu of the method 
in rnuLing eondeimtion Super heating came largely into use 
in the years i860 70 in this country in manne engineenng the 
pnu lice having been introduced hm by John Penn In eveiy 
ease in which it was used an economy of coal was realised 
Generally the economy amounted to nom IS per cent to ao 
)H.r cent It was ascertained that thu was clue stnctly to 
economy of steam, and not to the utilmation in the Ixiiler of heat 
previ nidy wasted But the use of super healed steam in this 
country was gradually abandoned, jaurtly no doulit from some 
|>ractical difliculties, but chiefly I beueve because practical 
engineers had no clear idea why super heating should produce so 
large an economy, and they were not indisposed to ahandm a 
complication, the actimi of which they rould not satisfiuitorily 
explain 11 themselves 

No p issible improvement of the steam engine of which we 
have any knowletbe at this moment, offers an^hinj, like so great 
a chance of imporumt econump as the reiotroduetion of super 
heating and especially of super heatuw to at least too or more 
above the saturation temperature of the steam I obtamed in 
Alsace on a very (,ood 500 H 1 c impound mill engine with 
jackets and every appliance for economical working an economy 
of 15 per cent Mr Mair Kumley has fitted a super heater to a 
Babcock boiler supplymg a triple engine and his obtained an 
economy of 10 per cent In h ith cases the economy is ec moniy 
of steam, and therefore is noi due t • any increase eif b aler sur&ee 
iir increase of eflicienc) in generating the steim Lately Prof 
Schroter, of Munich, has been exprnmeiitiim with 1 small specuil 
c impound e indensing engine of uni) 60 1 H P runmng at the 
moderate inston speed of 380 feet per minute and with the not 
excessive boiler pressure ^ 165 piunds per square inch The 
H I cyluider is not jacketed 1 be L I’ is jacketed with receiver 
steam In this case in a tube super heater of a rather special 
construction in the uptake of the boder the steam is su|>crheated 
to 670* h , or neatly 300 above the saturation temperature corre 
wiondmg to the pressure In two truds of six and eight hours 
tiuratiun pen xls quite long enough f >r accurate determination of 
results with so accomplishM an oliscrier as Prof Schr ter the 
consumptian of steam was only 10 2 pounds per 1 II P hour and 
the consumption of Oernian coal of moderate qualits only ij 
pounds per I H P hour The steam consum|itii n is the lowest 
on reconl fir any engme of any type or sue and is setj remark 
able for so small an engme 

CmJIuI »f the Kaittnal ami rxpfri iienlal Thtntff —Zeumr 
JS/itH, ami Jfallantr 

On the 'appearance of Isherw kxI s researches in 1863 the 
diserminey between the rational theory and the results of 
experiments was recognised liy K inkme and others Hut the 
conditions of cylinder condensation ore so complex, that for along 
time the more theoretical wnteis practically imor^ both Him a 
ind Isherw md s results /miner, perhips had pushed the rational 
theory to the fullest limit of detail, and with the greatest insight 
into practical conditions But it was not till 1881 that he be^ 
to expbcity admit the largeness and importance of the condenung 
action in the cybnder /euner then was disposed to attribute 
initial condensatim to the presence of a permanent and not 
inconsiderable mass of water In the clearance s|xue of the engine 
Mo doubt It IS simpler analytically to deal with the thermal 
changes of the steam plus a given mass of wrater than with the 
thermal changes of steam, ivater, and a vamng area of solid 
cylinder wall In opening a discussion wuh Him in 1881, /euner 
wrote that if the praence of svater m the clearance space svax 
conceded, the Alsatian calculations would be greatly shaken and 
“ the enormous influence which they attributed to the cybmler 
wall would in future lie attributed m part perhaps chiefly, to the 
■water in the clearance space ” He thought it ronceivabk that m 
ceitam cases the whole of the initul condensation was due to 
water in the clearance sixwe There thus arose a rather angry 
controversy which has been summed up m the question, ** Is it 
water or iron ? I do n it know that tius controversy has been 
as yet completely decided, or that peihaps an absolute decuioo 
IS po 4 ble I cannot help thmking that llim with the clearness 
of view due tti his experimental work, had on the whide the best 
of the controversy, aM I do not know that anything better or 
more instructive can be said than the words m which he finally 
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summed up hu poeiOon “ We recacTUse,” he said, " that dte 
interpretation of the Alsatuns differs from that of M /euner 
not at all in that it dimes the possible presence of water m the 
cylinder (we are not so hydcophohii), but m that it admits that 
the water, varying m quantity is prisinted only temporarily, is 
earned away and reiHSwed stroke by stroke, and acts chiefly as 
Ihe medium betwiin the tteom and the cylinder wall In the 
Alsatian explanatu n the aition of the water raises the thermal 
action of the sides in Irof /tuners view, the water is per 
mimntly jiresent anil acts indipindintly of the cyluider sides 

Ac fut Syslematu Exftrimenls —H’lUtns 

It has been quiti impossilde in this lecture to do more than 
select one or tw i of the most tmixirtant of the expenmental m 
vestigatic ns dunn^ the last fifty years But I diould not like to 
imit all refirenre to the two senes cd expenmentsof the late Mr 
I W Willans Mr WiUana work is no doubt well known to 
all steam engineers and needs no detailed descnp|ion How 
ever (Mirily priclual the object Mr Willans had i^iew, his ex 
penmentk win m vile m thi trae spint of sciintifk fuaearch No 
trouble was too much to sicute iccuiacy to the last decmial 
no possible cause of irror was so Invul that its investigation 
was reckoned unnecissary A few expenmentera Isherwood 
Oately and Klitsch and others had made expenmenti on a 
methodical system varying a single factor at a time Willans 
earned out the mithod of expenments in senes on a seale which 
till he proved tliat it could be done no one would have supposed 
pusstldi There is a senes of non condensing and a series of 
condensing tnils in laih then ari Inals of ^ple compound 
and tnpli inginis and for each of these, agun trials with 
initial presaure vinid with expansion vanid and with speed 
varied I he results tabulated in tbe clearest way form a quarry 
of saentific dati but at present in the main, an unworked 
quarry Ierha|H that statement will seem surprising and of 
course I am exi lessing only my own view, foe which 1 elaim no 
infidhbdity Whit Mr Willans might have done hid he been 
spared it is imjx ssible I > say lie had the moat active mmd 
and the widest exi enenee devoted perhips at any time to the 
study of steam pr blems 

I et me pr itest u strongly as yxisMble again with the reaerva 
turn that I am stiting my personal view, against the tendency to 
suyipuse that ihe gnat work of Willans can be summed up in a 
so ealled Willans liw or that that law hindy as it may be for 
practical steam engineers is more than a quite subordinate part 
of Willans work Tbe Willans law is nothing more than the 
empincil disruptive statement that the relation of total steam 
consumption and indicated or effective hone power can be very 
approximately expressed by a linear equation for the case of an 
unjBcketed engine working with a fixed cut off further 
nothing IS done m WilUns^ to fix what is the linear 

equali m for any given enguie ^ for os th se ]Ki|x.rs go, and 
untU some kmd >f theory taking oreount of initial condensation 
IS discovered we ran i idy find the relation of steam consumption 
and horse power f ir any given engine by making two accurate 
trials of the engine itself Willans law leaves us in regard to 
any given engme in the same position as an astronomer with a 
new comet When the comet has been observed for a sufficient 
period and sime of its poaittons fixed a probable orbit can be 
calculated 1 he straqiht line law leaves tbe steam consumption 
of a new engine as unknown as the elliptic law the orbit of a new 

Willans himself says nothing whatever as to oiw possible 
rotimal lasis for the Willans law He put it forward purely as 
tbe result of plotting his expenments Later, Captain Sankey 
showed that the total steam consumption of an ertttne working 
odiabotically with fixed ratio of expansion would also follow 
nearly but not exactly a straight bne law if all dearanee losses, 
radiation and exhaust waste and back prenure loss were 
neglected 

If we assume isothermal expansion (and really so far as the 
Biei of the diagram is concerned, it matters little what law of ex 
ponsion IS assumed), it u Sasy to find a formula for the total 
steam consumptmn of an engine ■working without cleaiancs loaa 
or exhaust waste I have frmnd such a fornmla, and plotted the 
results both for a condensuig and a non eondeniuig enguie in the 
diagram It u found that the hnes plotted are not exactly, 
but very nearly straight linea That camea us a certain way, 
but It u an enormous Jump to astame snthout examinatton thirt 
the steam wastes in the ei^pe, amoantiiig to from jo to 50 per 
cent of the steam used, OM arising from causes of tbe most cum 
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piex kind, depending on the volume of the eleuanee, the actioo 
of the cylmder wall, the Iom of the toe of the diagnun the waste 
expansion between the eybnden and other causes Iom that 
these alio can be expreaed as a simple linear fiinrlKm of the 
horse power 

Now, m the first edition of his trtatjse on the steam engine 
which anpuired in 1878, Prof Cottcnll had seriously attacked 
the urublcm of cylinder condensation from the theoretical side 
Prof Cottenll found it possible to mve a partly ntional, partly 
empincal formula for cybnder condensation 

But according to hu formula for unjarketed sun|de engines 
the initial condensation has a fixed mti 1 to the steam present at 
cut off In the diagram lines for steam (iresent at cut off are 
given, calculated in the manner already descnbeil Above these 
has oeen set up the condensation by ( ottenll s law and the 
total steam consumption at various 1 lads is then mven Ity \ hue 
vc^ nearly strai^l and closely agreeing with a Willans Ime 
'the curves on the two diagrams agree well with Willans re 
suits, and they differ from Willans^ lines m being obtained 
entudy by calculation without experunentuig on the engine It 
would not be right to make too much of the coincidence but I 
thought It would be interesting to show that theory and expert 
ment conveige A good deal has yet to he explained but the dis 
cussion m Prif Coltenll s treatise has done mote than sn^hing 
else to throw light on the cmditions which promote >r hinder 
cylmder condensation and on the means useful in seeunni, 
economy of wi rkine 

Sinte 1845 ininly scientific men scientific experimenters and 
piaetund engineers have all been engiged in the study of the 
steam engine I do not btbevc thit ai y one 1 f the three ran 
n engine lo 


UNlVhRSirV AND hDUCATIONAL 
INTFIIIGINCE 

Oxsoru St a Congregation if the University held on Fues 
tliy 31st msi the propised Statute m Degrees for Research 
w IS passed in its final form nemiut antroaufittf It >nly re 
mains for the Statute to be passed by Convocation and it will 

At the same meeting the addition t Statute eunfemng the 
title of Professor of AnthropolciQ' on Dr L B 1 ylor so I ing os 
he shall hold the office of Keada m Anthropology received the 
final sanction of Congregation \ proposal recogmsms \nthro 
oology as a subject for the Final Hinour School of Natural 
Science was then briught forward \fter some debate the 
preamble was passed 1 laeets 24 n n |>larets 16 
Lambriix e —The following is the Speech delivered by the 
Public Orator, Dr Sandys m presenting for the hcmcraty 
degree of Doctor in Science Mr 1 rancis ( alton F K S 
Sedcs (dim sibi notas hodie revisit alumnus noster ()ui flnmine 
Nilo quondam expinrato et Afruci Anslrali postea perlustrata 
velut alter Mercunus omnium qui inter loea deserta et inhospita 
peregnnantur oibulor et potronus egrcgiiis exstitit Idem velut 
alter Aeolua, etuim ipaos ventos cathque tempestates suae pro 
vincae audacter adiunxit Hodie vero Academum nemora nuper 
procelks nimium vexata nun sine iniseneonlu. contemplatus e 
mmdibus nostns caducis capiti tarn seneraluh coronam dtu de 
Utam imponi patitur lempestatum cede in sciintia lamdudum 
versatus, venlomm eutius tabubs fidelil us olim mandavit gen 
tesiiue vanum caek morem piaediscere docuit, laudem phil woi ho 
cuidom antuuo a Nubium choro Anstojdiaiiico quondam tnidi 
tarn uno saltern verbo mutato mentus —ei y 

^ -1- 1, /iSTM^akrysviwwr Loi^m est avorum 

-Tgna fii ipsorum progenie nmtmuata ab 

u oognato, virorum Tnsigmum exemplis 

-" ’--nores tituloiqur - 

Hoc autem 


pologici jHnesKlem 1 
nnmaiiac mensorem 1 


n appellavetim Inter anbquos qipdem cele 
hommem Inter lecentioces a 
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Dneo ail vos viium ile sciemin anthropologica et meteorokigica 
praeclare mentum caeli et terroe indagatorem utddessum 
stndionim deniqui gr igraphicorum etiam inter nosmet qiwis 
fautorem msignem haw isi uw fiALTON 

Lord Aetpn will debit r his inaugural lecture as Regina Professor 
of Modem History inji ii at noon 

Prof Lewis announces nrses of lectures and demonstimtions 
Crystallugraphy dun ig the Ix ng Vacation lieginmng on 




nif Roy annountes 11 nctical course m Bartenoloey, to be 
given liy Dr Weshroik 11 I Dr I^orarus Barlow in the Long 
Vacation lieginmng on Jily 8 Thea will also be a course (if 
lectures with practical w rk 1 \ I lemenliry I athol igy beginning 


"OT ►. 


Baker bellow ind Lecturer if St John s College, 
has been amxnnled Universily 1 edurer in I urr Matt 
the place of Dr Forsyth n w S idlenan 1 r ifessc r 


A VRAR 1^ a committee representing van us cducati nal 
bidies was formed, at the instance of the AssKiation of Ileul 
masters to formulate an examination wllabus on which 11 
award niator scholarships ffered by County C luneils in 1 
similar bcxfies and tenabfe at places of higher edui itu n AH 
whi know how very different are the scholarship schemes of the 
County Counals, agree that a larger degree of unifumiity should 
prevail in the examinati ns heliT for the pur[xis( of selecting 
candidates for the sehi larships The \ssociati m s scheme I r 
major acholaiships has been v drawn up that only candidates 
showing ability and intelligence distinctly ih ve the average 
can be clecteil Candidates must ml lie in re Ihin eighticn 
yean of age in case of boys and mnelceii jears in case of girls 
and must have passed a preliminary laanimali n to test their 
general education before they can ompele fir the sch larships 
Fhr scheme provides that the final seh lirship taamination 
shall consist of three groups science commercial ami literary— 
each containing I Iiligatory ind ipiunal subjects ihe subjects 
(f extmination for science scholarshijs have lieen carefully 
selected iml with due cc nsideration 11 the claims of practical 

iHr second annual remrt >f the Technical bducMiun Ikwrl 
of the Iximkm County Coum il appears m the /t tmual I dm a 
turn Oautte A sum of nearly 41 $ 000 was granted dunng the 
year covered by the report t intermediate uiiTsecondary schools 
The firct that IIk Board has n )w ver six hundred scholars it 
tending these sdhooU indicates how sen lusly it iscmcemed with 
technical edmmtion While the questim of the Teaching 
Univemty fer London has been in abeyance the BoanI has not 
been able to act upon the proposal m Mr Llewellyn Smith s 
report to cuntninile £10000 a year towards the technidl 
leixirtments (f the University It was thought undcsimhit 
however to wholly abstain from helpiiw institutions of university 
rank until the establishment of the Gresham University so a 
grant of £1000 was made to Universily C liege and £yxito 
Be dford College The polytechnic institutes are rapidly increas 
ing m extent and advancing in efticieiicy The total annual ex 
penditure of the eight institutions open last year amounted to 
about £90 000 their total number of students to over 37,000 
and their aggregate number of separate classes or coufen of 
lectures to over 1350 It is believed that the polytechnics now 
give probably nine tenths of all the evening instnumon m techno 
kincal subjects m London and three fourths of the evening 
science instruction All tins represents an immense advance on 
the state of things five years ago and mdicatas that thn Board 
has remarksbly extended the fiicilalMS for technical education 
dunng the two years it has been at work. 

Th* fourth annual report (3 voh ) of the U S Commisdoner 
of Education has been received 1 be volumes provide a mine 
of mfonnabon on educational methods m France. Austria 
Germany, Sweden, Switzerland, Alaska, the United ^les,and 
jnir own country A fiiU account is given of the character and 
development of Oennan Umversitiek, by Prof Paulsen, of 


__ _by a statntiCol review of the subject by 

Prof Coand, of Halle bcboolmuseums in vonous portsof the 
world form the subject of a separate chapter There is also an 
doboiate paper m which methods of physical training are very 
fully treated. 
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SCIFNTiriC SERIALS 

Bull iiH ^ tk* Ameruan MaihtmaHcal Stnriy, yo\ 1 No 7, 
(Apnl 1895)—“Ktenuuin Mid hungnifieuMe for the de\elopinenl 
of modern mathematics is the ttanalatioa, by A Ziwet, of an 
address dclivend by Prof F Klein at the gan^ semion of the 
Virwmmlung Oeutacher Naturfonciiar und Aente in Vienna, 
September ay, i8m In it the author attempu to give an idea 
of the life work of Bernhard Kiemann, “a man who more than 
any other has exerted a determining mfhiancc on the development 
f f modem mathematict —IVof Ciyorl contributes a note on 
the mulliplieation of semi convergent series in which foltowii^ 
up his work m a recent nnmbtt of the BuiUiut he further 
extends results amved at by Pnmpheun [Afatk Ann sol xxi 
PP 3>7 378) and by A Voss (Math Amt vol xxiv pp 4a 47) — 
Mr L E Dickson discnsMS Geigonne s Pile Problem MU s 
‘ Kecreations pp 101-6), and pouts out one or two slight 
inaccuracies in a proof given by Dr C T Hudson m 
Edmationat ftmti Reprints vol U pp 89-91 —Prof /iwet 
mves an account of the Repertoire faibllogra^ique des Sciences 
Mathematiques, t e a card catalogne of matMmatical literature 
which has been widely euciilated amongst mathemattcians 
Notes, and new publications os usual, close the number 

BuUehH dt tAcatUmu XtynU dk Btlgnfut, No 3—On 
Chandler sf irmule, by F Fake Theauthor criticises the latest 
formula enunciated by Chandler for the variation of latitude Fsen 
when compared with the Strassfauig observations, which roost 
closely accord with the formula it u evident that the penodsarenot 
correctly rendered 1 he constants in the formula require further 
empirKal research -f)n the equations of the physical field by 
Ch Lu^range The form / r the law of dutnlniti m of a 
riuantity of matter round its centre of inertia constitutes in 
physics a pnnaple as important as the quantity of matter itself 
<r Its mass B^des the ptuciple uf coiuentraticn there is a 
tmntiple of direction and the latter is as im|nrUnt os the former 
The uithor iniestigates the eouaUons of motion m a medium 
consisting ol rigid (Mints and introduces the conception of axud 
matter (m<Ut rt mB) in which account is taken not only of the 
mass of 1 point but also of all the quahties dependuig upon the 
shaiH. jf the mass The derunty of a (xnnt is simply the intensity 
of me (f the parameters determining its action but a large 
numl er of other parameters of known form remain to be eon 
sidereil The consideration of axial matter leads in a mmner 
analogous to that which obtains in Kelt in s theory of the intensity 
of magnetisation to theorems upon wires plates snd leaves of 
similar substance aiul then upon bodies made up uf these 
structures—On the colour density, and suHace tension of 
hydrogen peroxide, by Yi bpnng This substance which is 
highly explosive in the anhydrous state has a blue colour when 
seen m a thickness uf too cm The colour resembles that of 
water but is i 83 times as intense The density of the anhydrous 
substance is i 4^ When 60 0445 P of d are contamed m 
ICO cc of an ooueous solution, the dendty is i 2540 The surfime 
tension is o 450, that of water being i The addition of 6 4 per 
cent water raises the sur&ce tensiim by loa 5 per cent -Action 
of certam hot gases upon red phosphorus, I7 A J J Vsnde 
veide Retgers auppoaitioii that phoaphamine is produced by 
passing hot hyditigai over red phosphorus IS not correct Vapour 
of phosphorus is formed and earned off by the hot gas, exhibiung 
the phenomenon of spontaneous combustion on emerging into 
the Mr Other hot gases sutih as mtrogen, COy, CO SH| and 
diy HCl gave nse to the same jfoeoomenon 

lyudimtmn / Annalen dtr Pkynk nnj Ckemu No 4 —On 
luminescence, by Eilhotd Wiedemaim and O C bchmidt An 
important distmction must be drawn baween luminescence due to 
physical and that due to chemical causes A prolonged after 
glow makes the presence of chemical luminescence very probable 
Thermoluminesceiice occurs after the body has been exposed to 
a tempenturp ior below mcandeaceiice A phenomenon now 
called “ lyoltimmescuice ’ occurs with some substances during 
solution, when they have been previously exposed to strcsig 
light The authors show that nmineseince under cathode 
nys ii^wayf accom^inied^ifoeinical action Mixturesjof cat 

bnlliance under cathode rays, s^ srhen subsequently heated — 
On nomal and anomalous diqwnBoii of electric waves by L. 
Graeta and Fomm The dwlectnc constant and the conduc 
tivity of a hm are not perfect^ mdependent quantities but are 
connected bsr tte oonsbtutiont/ the body in a manner snnikr to 
that ui whioi reftaction and afasorptioa are connected m optics 
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—Magnetisation of iron by veiy small forces, by Werner Sdimidt 
Steel 0^ very small mag n e t is in g forces more luidlythan mm 
The limit of proporuonahty betsveen mmpietisiiigforoBsand mag 
netk moment may with practically luffioent aoeuracy be placed 


_ praetualfy it_ , _ ^_ 

field intensity of o 06 —Otto von GueiKke’s onspnal m 
pump, by O Berthold The pump m the Royal Libnuy at 
Bmhn cannot be considered as Guencke’a anginal Mr pump 
since the latter was bought by the Archduke of baxony, and 
taken to Sweden by Dr Heraeus, where it svas used as kte as 
1736 as a lecture instrument When last heard of, m 173^ it 
was in charge of the Profenor of Mathematics at Lund — 
Remarks upon Mack 1 jsiper on the double reftaction of electric 
rays by WiHntm von Bexold The difteient bdiaviour of wood 
towards electnc radiMion aloiw and acroaa the fibre may be 
shown m a variety of wa}B Uchtenbergs figures on wooden 
piatas cut along the fibre show an eUiptiw shape, hke douU) 
refracting crystals A similar phenomenon is exhibited by a plate 
of ebonite rendered anisotropic by sticLing strijis of tinibil 
parallel to each other on the other side The prod u ction of a 
doubly refracting rr even a cucularl) polansum body for electnc 
rays liy embedding conducting rods in a suitaUe dimectnc does 
not appear to be hopeless 

iHU only article uf general interest in the Nuna Gtoma/r 
BetoHua Italmna f r Apnl is one by Dr U Bna on the disease 
of the vine known is huntstnr* or blackening The plaamode 
found in the diseased cells of the leav es cannot he coiuidera be 
properly referred to Plumedu^ora as has been done by moat 
authonties hitherto It belongs to an organism which appears 
rather to present characters intermediate Mween the Myxomy 
cetes and the Amitire 


SOCIF/IFS AND ACADEMIES 

IONDON 

Chemical Society Apnl a$ —Mr A C Vernon Haicouit, 
President m the chair —The f dlowing papers were read - 
Action of nitrox)] in amides by W A lilden end M O 
Forster The mteraclion of miruxyl chlonde and amides usnall) 
results m the exchange uf the amidugen group for an atom of 
chkuine —Arti m i f nitros}! ehlonde on aspnagine and aspartic 
acid formotivDof levorotatory chlorosuccimc acid, by W A 
lilden and B M C Marshall Asparagme and mtroxyf chlonde 
interactwithforroilioDof Fevo chlorosuccimc acid — Auropert) of 
the non luminous itrousphenc coal gas fiame by L T Wrtghl 
Diorthn substituted benxoic oads (I) Suhstituled benzovl 
chlorides, by J J Sudborough —Dmrtho substituted benzene 
acids (3) llydtolyus of aromatic mtnles and acid amides, by 
J J Sudborough In these two papers the author desenbm a 
numlier of new mtio and bromo benzoyl chlondes and benzoic 
acids —Note t n the action of sodium ethylate on deoxybenrofn, 
b} I J budboroui,h When deoxybenzoln and sodium ethoxide 
are heated together stiibcne ana hydroxydi benzyl are pro 
iluccd —A constituent of Persian bemes A & Perkm and 
J Oeldatd In addition to the substances previoukly isolated 
from Bnxian bemes the authors have obtamed aqueratin dimethyl 
ether which they term rhamnorin —Potassium nitrososulphate, 
byL Divers and T Haga The potasuum nitroaosul[rtiates 
In deicnbed Hantzscb and by Kaichig, seem to be identical with 
that first prepared by Pelouze —The milk of the gamooae, II , 
byll D Richmond 

May 3 —Studies on the constitutions of the tn derivatives of 
naphthalene No 10, the dichloio a naphthols and tnchloro 
napbthalenesfrom3 4 dichlorophenyl t itocrotonicacid No 11 
the tnchloronaphlhakme derivable ftom Cleves 133 
a mtrochloronaphthalenesolphonic chlonde No 13, the tn 
chloronaphthalene, denvaue from Aldn’s a rntronaj^tholene 
3 3 disulphonic chlonde No 13, the a iia(^ylamine 3 2 - 
disulphonlc acid of Fieund a Oeman Patent, 37346 No 14. 
the fourteen isomenc tnchloronaphthalenes The non existence 
of a tncbloronaphthalene melung at 75 5° the formation of 
chloro denvatives from snlphonic chlondm, by H E Aimatrorw 
and W P Wynne In these six papers the authors desenbe 
thirteen out of the ftmiteen poMMc laomenc tnchloronaph 
thalenes together with a lam number of compounds obtuned 
J ^ halogen Mvatives —llw 


dnnng the preparation oT these halogen mnrivatives —The 
sohibufties of gases m water under vnzyiiu pressure, hy F T 
Perman Ueiuys law holds for ditonne, braame, carbon 
dioxide, and hydrogen sulphide, but large devwtioas are obeervad 
With anUBMua, hydrogen efalo^, and tnipbur duxide.—The 
existence of hydrates and of double compounds in lolntion 
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I, bgr E P Penmui From exponments on the pteMuie of 
9uei dimolved m vanou* lotutiom the author concWei that 
ndiiun Millie exteta in aqueous solutioB as the hydrate 
NaiSOi.loIliO, and that idver chlonde esiata in ammoniaeat 
loMous solutions as the comped AgCl 3NH. —Denvatives of 
r Dramoeamphonc and, ^ F S Kippuie — Wraheptyltoluene 
ind Its denrahves, by h S Kipprac and O. F Kuuell —Mote 
m the formation of a phosphate of platinum, by R b Barnett 
On paasmg phosphorus pentoxide vajxair and oxyj^ over red 
tot piatmum, a yellow phosphate PiPiUtr, inaoluble in aqua 
regia, is obtained 

Linnean Society, May a —Mr C B Clarice President in 
the chair —Dr O Moidstidt of I und Dr Rudolph Philiprait of 
■MUitiagD, and Dr M Wororan of St Petersburg, were, eketed 
Toreign members —Mr H M Bernard showed under the micro 
icope the arcumaenbed patches of seta, above and below the 
Oigmabe on the pupa of the vapourer moth (fhyeia antt/Ha). 
Im arrangement suggested a vanished notopodmm just where in 
the Hexapods a dorsal branih of a parapodnim oimht to have 
tarushed, according to the exhibitor's method of cMuang the 
different (^pa of the Arthropoda from their Anneliden ancts 
tors, as sketched m his recent paper on the Galtodtda Mr 
L M Holmes exhibited some new Bntish Algoe from Dorset 
shire and Surrw, amongst others Uluella and E to 

arftts EtnAobb, both discovered last month at Weymouth and 
thi latttr previously known only from the Baltic —Mr J F 
Horting exhibited arid made remarks un a specimen of Ctuulm 
emsms m the rare hepatic plumage (CuctUm ktfaiuus, bparr 
man) recently obtained at Buhop s Waltham, Essex —Mr 
W T Thiselton Dyer C M (, then gave an abstract of a 
paper by the late Mr John Ball F R S , on the distribution of 
plants on the southern side of the Alps, jirefiieed by someacLotint 
if the author s life, and sjiecial work m relation to the Alpine 
flora 


Mathematical Society, Thursday May 9 -r-Major P V 
Maemshon, R A h RS President in the chair—Dr Hohaon 
IKS, made a communication on the most general solution of 

f ven degree of lapUres equation—Prof M J M Hill 
R S , read two short notes (i) i property of a skew deter 
minant (a) on the geomelncal mewimg of a form of the ortho 
eonal transformatum —Prof (ireenhill, F K S , and Mr 1 I 
Dewar gave an account of results relating to the sjdiencal 
catenary The mvestintions given in Naturb, p a6a, 
January 10, iSqt, when Qu. parameter of the asKXuated elliptic 
mtegral of the third kind la of the form 4«a/ii, where is the 
imaginary period and a is an integer worked out ui detail for 
M * 3i 4i 5i "><1 8, bave been extended by Mr Dewar to the 
cases of /I Si 6, 7, 9, to and la 
In particular, when m = to the catenary u given by on 
equation of the same form as for » 5 
* Hi 

(I - s») a - Hs’ + H,s* + H,s* + H^s^ + + H, 

+ i(L«* + LiS* + L|S + L|) 

7 =(!-*•) (*--»)•-A*, 




modd was exhitated ot this mheneal catenary, fenned by a 
un wnmped on a tatiustnal glooa j and so lar dus mean to 
the 0B& real ahabmcal ooae, for which it n posmUe for j* to 
usfa.^. aUmd^tthibrted a set of Nl^s Bones, of 
la i74S|,a«d sxpulnwd liow they weia used la calc u latio n s, 
ming, te a fiiither desenptioa of Ihfaa to tha JfetfftrA 
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-The f Ilowing papers, in the absencs of their 
authon, we« liken is read -k)n those orthogonal substitutions 
that can fas generaud by the repebtmo of on infinitesiaial ortho 
gonal suhatitutim ly l>r H Taber—Notes on the theoiy of 
Enmpa of finite rler (r intinuation), by Prof W Bunwde, 
F R S —Applicatniis f trq,raphy, ^ Mr J W KusseU and 

A'F**loUife*”" ^ ** ‘ ^ ^ ***^ 


Boologlool Society May 7 —Sir W H Houer, K C B , 
F R S President, in the cluir —A letter was readfiom Dr F. 
\ Jentmk, coneetnine s m nkty lately described ss Cer ttebmt 
a/frnmus of winch the tyix had lately been acquired by the 
Ls-yden Musernn Dr Jenlink considered this monkey to be 
the same as Cerctiehut albtg na Oray -Mr T H Gurney 
exhibited and mode remarks on a mre kingfisher (ibtJa 
Anit<iMi)nlitainedinCiyI n ly Mr A 1 Butkr—Mr G f. 
Stdt Uliol made some remarks on the fauna of Mount 
Kuwenron in Bnlish C entral Afnea Mr Scott Llliot stated 
that elephants oceur in great numbers on the cist side of 
Kuwenron Ihere ueiealsi mmy still hung and last stores of 
Ivoryj m the Coi^ Free Slate, mst beyond the southwest 
tomer of the Fnglish sphere of influence He pointed t ut the 
preseme of the hippt jx 1 imui in the Albert Idiianl \janza, 
anil its extraordinary xlnindince m the kagera Kiser The 
rhiniKeros was found frequently in the country of Ksragwe, 
UMiolly near the marshy lakes leading to the K^era On the 
alluvial plains about the eaat of Kuwenron laekkon s hsrtebecst 
{BtAahsjatkstm), the kob {Ctins ktb), and another svaterbuck 
(perhaps of a new species) were conimon No buflal les were 
seen A hushburk also occurred on Ruwen/in fimi 7000 to 
8000 feet Of monkeys Mr Scott 1 llu>t had noticed the 
presence of x black aiid sshite Lolobtu which he eould not 
identify and of at least tw< other spccits, prtUiblya Cce 
rut and a baboon Some small miee brought home hod n t yet 
been identified Leopards wea numerous and lions at re also 
common on the lower grounds Two speciu of bunbiid svere 
brought back one of whichascends to ii 000 feet on kuaenron. 
Mr Scott 1 Uiot concluded by remarking that the geneial idea 
of distnbulion nthered from the flom seemed to confirm such 
data as he could raither from the fiiuna of the country whKh he 
trasersed during his loumey Mr F F Beddarl F K S , and 
Mr F Chalmers Mitehell made a commuiucatioii on the 
structure of the heart m the alligator, as observed m specimens 
that had died in the SiKietys menagerie Mr Chalmers 
Mitchell described the anatomy of the crested screamer (CAwms 
cAorana) pomtiim out some resemldances between the all* 
mentoiy canal of that bird and the ostrich and giving a detailed 
UMnparuon >f the structures of Ckauna rkaiana and PcUtmrtiea 
citmuta — K communication was read from Dr Percy Rendall, 
contomiiig field notes on the antelopes of the Trans'^ —Dr. 
Mivoit IRS, read a paper on tlw skeleton of / onus jlav»» 
paliustus ss compared with that of PstUatus etUkacus, 


F R S , Resident in the cfiair —The Stirling dolente, by 
Hoiace W Monckton The lock described in the paper forms 
a mam of ibout eight miles m len^, with an average width of 
about a mile it is intruded into the lower port of the carton- 
iferouslimeitonc senes There ubttle doubt that the Abbey Cialg 
rock, north of the Forth la connected with the Stirhng rock, 
and there u reason to think that the igneous rocks of Cfowden 
Hill and of the hiBs around kilivBi are outlying portums of the 
Stirling rock, being connecteil with it undargr^d All these 
patches, oa well as the mom mass, ate for the most part composed 
of a note or less coarse grained doleilte, the tnorginal part 
always becoming finer gnuned, ednlst the actual edge has 
apparently been a tachyljde now devitnfied The author gave 
the results of his macroscopic and microaeapic examination of 
die rocks fiom various ports of the moss —Notes on some rail 
way cuttuga near Retwick, by J Poadethwoite Several cuttmgs 
have recently been made on the Codiermauth, Keswmk, and 
Penndi Railway, chiefly through drift, though aome occur m the 
Skuidaw slates, and m one case a diabaae dyke (much decom¬ 
posed) wu met with. The author desenbed the drifts os blue 
clay benesth, and brown clay above, and considered that these 
two days were produced dunng two separate periods of glacia¬ 
tion, antb no long interval between In some pbeet near 
Keswick water bone gravel may be seen surmounted by Mae 
dayj thbjpmvdwasoansideiedbytheaathortotoof fhiviatfle 
uri^ —16 ihel]^ days and gtavM of Aberdeenshire coostdeyed 
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in reUu n to the questicn >fsubmeieenoe, fa} DiinMBill The 
of this hsM. bien descriM^ bjr Mr Joraiewn, and 
also in the pnUications f the OeologMal Siirve> The two 
anthonties ocree that the I iwer (grey) bodUcr city of the district 
WM produced fay a local The geological virveynrt, 

however maintain that thi mtervening auida and aiavels with 
iiianne shells were produced during a nibmelgcnce in jpo feet or 
upwards whilst the u|jper (red) boulder clay was fomi^ by on 
HX sheet from the south Mr Tomesoiit un the other hand, 
assigns a purely glacial origin to the middle sands and gravels, 
md considers thid the red clay (which coatoins a few fragments 
f f marine shells) indicates a sufajneigenoe. The author disouiwtd 
these views, and maintained that submetgme is not peos ed in the 
case of eitber middle gravels or red day/hut thaAht former are 
as Mr Jamieton nuuntoined, truly ghuml whilst he odsorated 
the existence of extra moraiaK lakes to explain the latter 
1 AJIII, 

Academy of Bcleneea, May 13 —M Marey u the chair — 
On the roelosUt a mirror apparatus gning an image of the sky 
which remains fixed with regard to the earth fay M O Lipp 
mann A pUneininor is mounted on an axis resting cn fixed 
faeanngs IIil mirror and Ui axis ore parallel to the p ilar axis 
A motor turns the system at a unifarm speed once r aind m( irty 
tight sidertal hours, in the some direction os that of the rrlehttal 
spnert The author gives a proof that this mirr >r fulfils the 
ncctssary conditions and points out wherein it differs from the 
ordinary sideiostat lie ^osvs how the sideroslat can lie used 
to demonstrate the pnnaple of the ccelostat and how the latter 
instrument ran he emplnyeil iq place of an equatorial rhermo 
chemical relalinos between the iiomenc forms of ordinary 
glucose h) M Berthelut Three firms of (.lueqie are dis 
tinguished m the ordinary form for whieh an = + in6 , 0, 
pr Kluced by transformation of a at 100 gis ing an ~ 1* 5? S* • 
and y firmer! from a at no* having ai + aa 5 These 
rotations are observed ii^eduitely on srilubon, left for some time 
all ta converted into the 0 form m solutiim The ehange of 
a into 0 glucose absorha l 5^ Oil the corresponding rhange 
rtf •• into 0 glucose absorbs o 07 Cal, in the anhydrous state — 
On an automatic registering measuring machine for the tumpari 
son of end measures bj M I Hartmann —Keseorehes in the 
hatching of ' Icnif des sexufs’ of the vine Miylloxera by 
M I J leroux - The works printed in the correspon Itnce 
ate A necrological notice on fmeiit Mallard Its M A 
de Lapparent Petroleum asp) 

„coliigteal i»jml of Slew, by 
of locusts in AJjgena M J KUnckel dHenulois — 
Demonstration of Tchrfbychef s theorem by M AnrW Markoff 
—On the equiialenee of ux different forms of expnisM m if the 
quadratures of algebraical differentials redueihle to ellijHie 
integrals by M h de Salsert —On the integration of the system 
of diflerentuU equations liy M A J StodolKievitr —On a new 
method for the production of fringes with great differences of 
jihase hy M liouy A thenrelieal m>er —On the electro 
magnetic theory of the absorptu n of llghl in crystals by M 
Bernard Biunhei —Anomol nis rotatoiy dispersi in of alisoroent 
bodies, by M A Cotton (,eneral solution of Maxwells 
equations for a homogeneous and isotropic aim client medium 
by M lakeland —On argon and helium An extraet from a 
letter WVtof Kamsay t > M Berthelut An aceount is nven of 
a sample of gas obtained fist m a meteenc iron from Augusta 
County, Virginia, USA After sparking snth oxynn and over 
caustic sodii the resnlual gas gave speclroseonic esiiTenec of the 
presence of ar^ ami heUum Only the lines of otgen and 
nelium were observed This eiidenee u> taken as proof that 
argon exists in extra terretgnal bodies though it has not been 
noticed in the sun Helium is found m most of the rue asrth 
minerals exanuned by Prof Kamsay - On the definite comfafna 
twn in copper aluminium alloys, M H Lc Chatelwr The 
author eorreets hn prestoui announcemeut of the alloy AlCu 
The subotHKe had been more profoundly altered by the reagents 
used than was at the time suspected Lstimation of sulphur in 
cast iroos, steels, and irons, by M Louis Compiedon — 
Researches on mercurous chloride, bromide iodide and oxide 
by M Raoul Vairet A theimochenucal paper mvu^ 
dkoils concunmg the hiots of formation of th^ wits — 
the molccuioT onmn of the absorption bonds of cohalt 
and diromium salts, by M A Etard The. conclUsioiu 
ore drawn 1—(i) That chromium wlu and the red coboR wlu 
Ifpe fine spectroSBopii. bando, mst as u the case with the rare 
pMis and uragium salts (a) That these are spectra of mole 
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cules hke the spectra givenjby oiganic substances of the chloto 
phylltype (3) Hie hypotn^ that each bond of the nectnim 
of a tare earth correspo^ to on element is not neccswrily true, 
according to the evidence of cobalt (4) The bands may be d)S 
pIoLcd or dHappiar ibr one and the same element occoraum to 
the nature of the molecules in solution or of the oompound ob 
served —On the mcfeculnr modifications of ducoee, by M C 
Tanret —On the use of carbon tetroclilande as a means of 
separating methylene from ethyl alcohol, by M Maxime Can 
Mantiand —On a brown pigment in the elytra of Cttrtulto 
cHprtut by M A B GnSths —On the aeia(^ of die ml m 
the Pons promeirvks and plantations, by M Loub Mongin.— 
On Iheexistence of numerous crystals of orthockse Mspar m the 
chalk of the Ians basin, proofe of their genesis «t WAS, by M L 
Cayeux -On gypsum from the noghbonrhood of Serres (Hautw 
Al^) and Nyons (Drfrme) by M Victor Paquier—On the 
miocene near Bouigotn and Tour du Pm, by M Heon 
Donxami —On the presence of Ottrta (Extgyra) \irgula in 
the upper Juiasnc of the Alpca Msntimes by M Adnen 
Guelman] 
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THE SPIRIT OF COOKERY 
Tkt Spirit y Ctoktry, a Poplar Trtatiu o» ike Hutwy, 
Science, Practice, and Etkead and Medical Impart of 
Cnlineiry Art, By J L. W Thndichuni, MD, 
FRCPLoad. (London BaiUi^ Tindall, and 
Cox 5 Fredefkk Wanw and Ca, 1893.) 

T he icientiBc bnoch of cuhnary literature has just 
received in Dr Thudichum’s boidc an addition 
which cannot &il to attract the attention of those who 
give to the sdection and preparation of food the con¬ 
sideration that the subject undoubtedly deservea Of 
works which come under the denomitflRiott of kitchen 
text-books we have had of late years more than enough 
periiaps, but treatises on the culinary art from an 
academical and philosophical point of view have been 
few “I could write,” said Dr Johnson, " a better book 
about cookery than has ever yet been written , it should be 
a book upon philosophical principles Pharmacy is now 
made much more simple Cookery may be so too A 
prescription which is now compounded of five ingredients 
had formerly fifty in it So in cookery If the nature 
of the ingr^ients is well known, mu^ fewer will do 
Then, as you cannot make bad meat good, I would tell 
what IS the best butcher's meat, the b^ beef, the 
best pieces, how to choose young fowls; the proper 
seasons of diffemit vegetables , and then how to roast, 
and boil, and compound.” The author of “ The bpint of 
Cookery ” has evidently been guided by a similar recog¬ 
nition erf the requirements of the case, and seeing that he 
IS a member (rf a scientific profession whichmay be said to 
endow with special advantages those of the cloth who turn 
their attention to the study of food stuffs and their treat 
ment, it may be taken for granted that he has executed 
his task with competence and ability His object has 
been ” to produce such a system of genenl rules as will 
enable those who thoroughly master them to perform the 
ptmapal culinary operations without reference to the 
frequently unintelhgible records of the details of mere 
cmplncism. These rules,” continues he, "are based in 
the first place upon unimpeachable Kieatific data or 
fundamental truths which admit of no circumvention or 
compromise, and have to be obeyed under pain of certain 
fiuh^ This obedience has at once its ample reward m 
clearing the subject 0# a mass of errors and delusions 
which disfigure it as a sdaace, and impair its utility, and 
m placmg mto the hands of operators the means of 
attsiinmg them object with certainty and dqiance.” 

Strictly speaking, “ ThrSpint of Cdokety ” is a compen¬ 
dium of very useful information gathered, ftm the most part, 
from trustworthy sources, its theovics aie^ generally 
speaking, sound, its pnnaples' excellent, and its rules 
l^od, but It can scarcely be mdled a pracdcaiwoik from 
an executive point of view, for the author tardy allows bis 
descnptiMi^ a process or a dish to gtf Airdier than a 
mereiketdl. Eadi branch of the art wnevcrdteless dealt 
with, and fhs pnmnpal methods of oookltig^ if not absor 
lately wqiM out m detail, are at^aS events carefully 
analysed, * * 

After a glance at the objccu of cooketyrlu hteraturpfh 
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the past and present, the requirements of the kitchen, and 
the processes which appertain dicretoi Dr TbudK^um 
comes to the subject of soup-making That this is 
haustively treated, may be gathered from the fisel ha 
more than one hundred pages are devoted to it The 
salient feature of this discussion is an exposition of wha 
the author calls “ the complete fallacy of the proposition 
that bones can either make, or help to make, any liquid 
that can have any value in cookery ” This argument 
new, or rather let us call it a revival of an old controversy 
which has been forgotten That a scientific writer as 
earnest and experienced as Sir Henry Thompson should 
have acknowledged, comparatively recently, the value of 
bones in cookery, in his work “ Food and Feeding,” would 
in Itself justify our questioning Dr Thudichum’s rather 
peremptory dictum on this point. Speaking, however 
from absolutely practical experience to the contrary, we are 
forced to deny the accuracy of the contention As a 
matter of fact, we have been in the constant habit of pro- 
duang fragrant and savoury broths from the bopes 
poultry and game, both cooked and uncooked, which we 
have found very vduable in sauces , while in soup-making 
our working has proved that after six hours cooking on the 
lines of the pet-au-feu, a very perceptible gelatinous ele 
ment is produced from the bones, which contributes to the 
quality of the stock. In all arcumstances it is of course 
essential that the bones be broken as small as possible 
and in the case of those of poultry and game that they be 
pounded roughly in the mortar The latest method, vis 
that of setting the bones of meat and carcases of poultry 
intended for the stock-pot to be browned in the oven be¬ 
fore addition, is an undoubted improvement, to which the 
author of “The Spirit of Cookery” would not object per 
haps, the addition being made after the first stage of the 
broth-making, tc after the liquid (containing the meat 
alone) has been permitted to come to boiling point for the 
first time, sinunering being conducted afterwards for the 
allotted penod 

Touching the alleged costliness of extracting gelatine 
from bones, we think that Dr Thudichum has lost sight 
of the feet that, uiasmuch as kitchen fires are always burn 
ing, space can generally be found on the hot-plate for a 
vessel containing bones where it can simmer without any 
additional expense in the matter of fuel We have found 
that in this way, with the aid of a few vegeubles and 
herbs, very useful brotbs can be made for the molstemng 
of stews, ^rdrr, &c., while it is well known that at Aider- 
shot good wholesome pea and lentil soups are made on a 
bope-stock basis, which form an addition to the soldier’s 
dietary that is much appreciated, and for which no better 
medium, considenng the limited resources of the military 
kitchen, could be concocted 

We confess that we are surpnsed at Dr Thudichum’s 
apparent indifference to vegetables as a factor in the pro- 
ductiem of a good botattoH, for constant practice has satis¬ 
fied us that all its fragrance and a large share of its 
pjeasant flavour come to the pot-au-fen or soup from a 
very careful proportioning of the vegeuUes to the meat 
by weight In a case of this kind it is idle to speak of 
“an onion ” or “ a carrot” We also wonder that he should 
CientKm the now obsolete method of clanfymg broths with 
whita of egg and lemon juice. The object is now attamed 
by raw beef reduced to a pulp, mixed with both the yolk 
F 
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and white of egg, by which the Ion of flavour by the old 
process tut been overcome 

In regard to the author's condemnation of the tute 
ment that ** the French cook makes excellent and nutn 
t ous soup out of materials which the Engluh housewife 
throws aaay as useless, while her/of au ftu is composed 
of stray scraps carefully busbi^ed, which cost her 
nothing, but which when tkilfiilly combined constitute 
a useful and inexpensive food,” we would observe that 
the use of the word pot au fiu it obviously a mistake, 
but that had marmtte been substituted there would have 
been no cause for objection What says Sir Henry 
Thompson ? " This (the pot au ftu) is a different thing 
from the common ‘stock pot* of the French peasant, 
so frequently termed a pot au ftu and confounded with 
It The primary object of the ‘ stock pot i» to nuke 
a decoction for soup—of animal food if possible—and 
every morsel of flesh, poultry, tnmmings from joints, 
bones well bruised, &c, which are available for the 
purpose ate reserved for it ’ This turning to account 
of scraps is, to our thinking, by no means a “ delusion,” 
but a thing that should be encouraged in eve^ 
economically conducted kitchen In nearly every other 
respect we ait. able to concur with Dr 1 hudichum He is 
undoubtedly right in pronouncing igainst the so called 
clear soups of restaurants and hotels, in denouncing the 
free use of wine to smother defects, md the heedless 
use of cream and butter in potagtt hit, hsguti, and 
purtts 

Turning to his precepts concerning piocesses, we 
also find much that we can accept as excellent Here 
and there are points of course in regard to which 
the best authorities differ We would never put fresh 
meat or poultry, when either has to be cooked for the 
table by boiling, into cold broth or water, having found 
the method advocated by Sir Henry Thompson better 
than any other, vix to immerse the joint or bird in a 
boiling medium to solidify 01 coagulate the albumen 
which pervades the outei layer of meat, and after five 
or sue minutes at that temperature to reduce the bcU 
beneath the vessel to simmering point never exceeding 
180® F We apply the same principle to the pie 
paration of fish with equally satisfactory lesults having 
proved the accuracy of Sir Henry s axiom that boiling 
fish in the ordinary manner is of all systems the most 
wasteful and unsatisfactory There can be no doubt, 
though It IS contrary to Dr Thudichums theory, that 
the greatest benefit is to be denved from broth made 
from fish bones and “ cuttings of white fish, assiiited I 
by herbs and vegetables This we employ as a moisten | 
mg in our method of fish poaching, and consider it 
supenor to court bouillon with its excessivre amount of 
wine, which Dr Thudichum very properiy condemns 

There is another point on which the doctor's advice 
IS open to question We refer to his definition of braising 
as a species of “ roasting ” Surely this is contrary to 
jthe tei^wg of the best authors “ Braiscr la snande,” 
says Uubifls, “e’est la cuire k Idtuvde dans un bom 
fonds de fiKon k I’atteindre cornffiktement, en lui con I 
servant ses sues nutntifii ” How can a piece of meat 
be said to be “roasted when it is moistened in the | 
bnw^ with bomtlon “ d ktmteur ” t The fiict is there 
Me vanetiek of braising The French cook adopts one 
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method, for instance, fbr^ white, and another fbr blown 
meats,and,as ne re^ in “Food and Feeding,” these 
vary in treatment In all the predominating feature is 
stewing, though the part cA the meat expMed by the 
gradual reduction of the moistening b^h fnay be 
browned by heat transmitted downwards from hdt a^ers 
on the hd of the vessel The meat is really part stewed, 
part steamed, and superficmlly toasted Dr Thudichum 
says nothing of the amount of moistening mirtpotx 
necessary for braismg, the preliminary browning of the 
meat, the couckt dc racuus tt oignons /mne/s on which 
It slmld be placed, the reduction of the first partial 
moistening, and then the final filling up level with the 
top of the meat Without these instructions, how is the 
student to have placed in his hands “the means of 
attaining his object with certainty and elegance?’ 

But the few points to which we have taken exception 
are of no great consequence in a work which covers as 
much ground as “The Spirit of Cookery’ Some of 
them might perhaps have been passed over as appei 
taming to practical work, which Dr Thudichum may not 
have intended to explain minutelj There 1$, as we have 
said, a great quantity of information which is beyond 
criticism, plentj of advice which is full of common sense 
and a painsuking classification of the principal sections 
of the art which cannot but be useful to students of 
cookei y The scientific principles, by which all intelligent 
work should be guided, are very clearly laid down The 
notes on the preparation of fo^ for the sick loom and 
the camp are excellent, and all who recognise the necessity 
of encouraging cookery for the palate rather than for the 
eye will concur in Dr 'Hiudichum s observations regarding 
the vulgar folly of over ornamentation 

IVLMHER OBSERVATION AND 
PRtDlCTlONi, 

\ftteorology, Wtaihtr, and Mtthods of Fortcajfini', 
Dticnphon of Mcttorologtcal fnstrumtnlt, and Rn er 
Flood Pndichonj in tht Umted litotes By Thomas 
Rusiiel 4 U S Assistant Engineer (New York Mac 
millan and Co 1895 ) 

Results of Rain Rit>er, and Exaporaiton Obstrtaftons, 
made tn New South Wales dunn^ 1893 By H C 
Russell, nA,CM(i, FRS (Sydney C Potter, 

1894) 

HE first of these two books has for its aim the in 
struction of those who are interested in the weather, 
and wish to make forecasts on scientihc lines, or to under 
stand the pnnciples which underiie the predictions issued 
by responsible anthonties The expression “saentific 
lines " IS, perhaps, net justified Experience plays, pro 
baWy, as large a part as Kience The knowledge of the 
character of the weather that has followed certain 
definite atmospheric conditions m former cases, is to 
some extent a guide as to what will happen when those 
conditions again present themselves, and possibly 
as true a guide as any result based on the wider 
knowledge of the general circulation of die atmosphere 
Especially has the particular study of the dweedon and 
rate of rnotum of cyclonic areas, with theur attendant 
phenomena of ram, awjl change tA tempenture penmtted 
a greater amount of security in weather pitdictiona for 
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abort intervals of tiide But this (peat certainty is based 
upon experience and observation, nuber than upon purely 
tbcrmo dynamic pnnci|des 

The evidence of decisive progress m forecasting is 
wanting Nor does the author hold out a very sanguine 
hope of the possibihty of issuing in the immedwte future 
successful weather forecasts over large districts from a 
central bureau There are not more than six to 
twelve occasions, in the course of a year, for any part of the 
country, he tells us in the preface, “where successful pre 
dictions can be made, and for some places successful 
predictions are never possible " “ Successful continuous 
predictions for every day are not possible” This is 
the opinion of one who apparently l^s ample means of 
forming an adequate judgment It is the outcome in a 
country where the opportunities of framing forecasts are 
many and fitvourable The service is well supplied both 
with funds and officers, the last telegraphic system of 
the country is at the disposal of the Weather Bureau, 
the area over which the data are collected is extensive 
enough to enable the whole development of a storm to 
lie watched and reported, while the favourable situation of 
Washington, m the extreme east of the continent, is a 
point not to be omitted Yet after years of trial, the 
opinion of one who apparently has offiaal connection with 
the system, or is at least well supplied with information 
from the Bureau, is, that the complete solution of the 
problem is not only impossible, but is only practically 
effective on the avemge less than once a month If this 
be the result under favourable conditions, what, it may 
be asked, is the system worth in England, where our 
insular position cuts off the supply of any information 
from the West, the direction in which our principal storms 
approach, and the intelligence from the East has to be 
supplied by the courtesy of many nationalities, and more 
or less hampered by different telegraphic systems 
To return to the book, however, which in some respects 
IS a little disappointing There is an occasional appear 
ance of burry in the compilation of the work, which has 
sometimes prevented the author expressing himself with 
sufficient cleamess, and with the reservations which are 
sometimes necessary For mvunce, we are told, on p 3, 
that there is less oxygen in the air when the wind is from 
the south, than when the direction 11 north Ihis 
may be true for the distnct in which the author lives, but 
as there is no indication where this particular locality is 
situated, and the preface is not even dated we are left 
to infer that the remark applies to the earth generally, 
which can Karcely be correct Again, on p 184, in the 
description of secondary low pressures, occurs this 
sentence “In Fig 39, thunderstormt are very apt to 
occur with secondary tow pressures ” This statement is 
certainly a ptuzle On p 190 we are referred to a map 
on the ^jmning page There is no map there, although 
this map ts referred to in the list of illustrations 
Readers will, however, fold it at the end of the book, 
bottctimes, too, facts whidi are easily verified are not 
quoted with accuracy On p 5, the dates of the earth’s 
penhelion and aphelion passage ate given as December 
23 and June ai respectivdy The area of the Caspum 
Sea n given os p. loi os ever 209,090 swre miles, and 
en pv 301 as x^ofloo square aites But these and 
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many other smiU blemishes can be removed ifr a future 
edition 

We are more concerned to look al the work aa a whole, 
and to consider whit bpccial service is it likely to render 
among the host of meteorological treatises that are con 
tinually appeannt, on one or other side of the Atlantic 
We have, of course the ordinary chapter on meteorological 
instruments , we hive the cloud classification , we have 
the description of the r iin and hail and snow, that too 
frequently make life unpleasant together with all the 
winds that blow, or are likely to blow And the oft told talc. 
It must be confessed is repeated in rather a jerky manner, 
partaking of something of the manner of a dictionary, 
wherein one is treated to a collection of definitions. 
The last chapters of the book aic undoubtedly the 
best There the author has something to tell us of 
processes not generillj described in books like the 
present To the charm of novelty is added the ad 
vantage that we fttl wc are listening to a pracucal 
expert, who can tell un all that is worth knowing about 
river floods and overflow* 

We come now to the second volume under notice 
Fortunately in this country we are not frequently 
troubled by the overflow of nvers and the consequent de 
struction of property on the banks, -ind therefore the 
subject with us receives scant ittention Probably for 
this reason the report of the Meteorological Council is 
silent on such matters, though at times like last autumn, 
the inhabitants of Eton, Oxford, and the Hiames Valley 
would have been gratified by a timely warning It may 
have been that warnings were given, but from the absence 
from the Report of any mention of machinery adapted to 
this end, one would infer that this is an inquiry the 
Council do not consider worthy of their attention Far 
different is it with the \strnnomer at Sydney whose latest 
report is mentioned it the head of this notice There the 
subject IS forced on the attention of scientific men , and 
on the unscientific, too, if he b ippen to live in a district 
where as Mr Russell reports, the rise of a river wis so 
rapid that m less than two hours a part of a town was 
covered to a depth of three or four feet ind the people 
were glad to escape with their lives at the sacrifice of their 
property Mr Russell has great difficulties to contend 
with He has not only the small equipment peculiar to a 
comparatively new colony, imperfect data, and the slow 
accumulation of fact% but the first warning of the nsc of a 
flood may occur in uninhabited or thinly populated dis 
tncts, with which eommunicition is stow and uncertain 
The Amentan Bureau has not to struggle against the‘e 
disadvantages, but the problem depends upon so many 
variable quantities that the complete solution is practically 
impossible 

The author of the treatise on meteorology lays 
It down that very little connection can be traced brtwetn 
meteorological laws and nver floods, except perhaps m 
cases where the quantity of water is dependent upon the 
melting of the snow In temperate rones, floods occur 
without any very noticeable great rainfalls Intermittent 
ram may cause a nver to me very slowly, and almost im 
percepubly, till it be bank full, when a moderate ram 
makes the nver overflow Neither is there any decided 
connection between the nver slopes and velocity, to that 
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tire veloi ty of the Aoh c innot be cottputed from 1 know 
ledge of the slope Ihc chariicter of the ground over 
which the rain fells that is the degree of permeability— 
M a frutful source of uncertainty m predicting the 
probable rise There arc many other obvious sources of 
error so tint no one can be surprised to learn that the 
theoret cal detei mination of a nver nse cannot be tieatcd 
as a problem m hydiaulics Without a system of (,au(,es 
alinis the nver predictions are scarcely pouible With 
their employment the problem becomes more or less one 
of practice and expenence This remark may be itlus 
trated by showing how the nse of the nver may be pie 
dieted for I ittsburg a place where the observations of 
rainfell simply are of little use in (bretelhng with accuracy 
the height to which the nver will rise The rise is pre 
dieted from observations of the nse at stations above the 
town or on tributanes Gauges are maintained at Oil 
City Brookville Confluence Rowlesbun^ Weston and 
Johnstown Th se towns he both north and south of 
Pittsburg and the greatest separation may amount to two 
hundred m Ie« The height of the nver and its tnbutanes 
at each of these places not only exercises a diflerent effect 
It 1 Ittsburg pr«ium*d to be proportional to the squire 
root of the areas drained by the nvers at each station but 
the height of the r ver at Pittsburg itself has also to be 
Uken into the account The higher the stage it Pitts 
buig the less w II the river be affected by the same rise at 
the upper stal ons It is assumed (hat the nse multiplied 
b) the mean stig* dunng the rise is compilable through 
out different stages for Pittsburt, The fectora deduced 
from the area drained vary from 11 for Oil City to o i at 
Weston and the observed rise between two consecutive 
days mukipl ed by these fectors can be easily tabulated t > 
exhibit the expected rise at Pittsburg Mr Russell has 
worked out some ex imples to show the successful appk 
cation of this m thod On I'ebruary 16 1891 the calcu 
lated height of the stage was 31 3 feet the observed 3'* 
feM On February 6 1893 the calculated height was 33 
feet the observed 33 1 It does not appear how far 
these examples ire illustrative of the success attending 
the general application but the system seems to leave 
nothing to b6 desired I he author takes us regularly 
down the Ohio River to Cincinnati I ouisviHe and Cairo 
the junction with the Missisi}ipp illustratmg the modiiica 
cations which varying conditions may render necessary 
The Missouri and the Mississippi also receive their share 
of attenuon and the book forms a very practical guide for 
those interested in such matters 1 he v due of the whole 
process rests on the provision of a sufficient number of 
well placed gauge* and a long senes of obsenations 
from which may be learnt the probable behaviour of the 
nver under all circumstances It is in this direction ip 
pasentlyi th it Mr Russell of Sydney finds his oppor 
tunity, and the great mass of fiKts that he is coilectini, 
will be of the greatest use as the colony becomes more 
thickly peopled We do not understand that he has yet 
Amv^ at the stage of predicting with accuracy and con 
lideace the vertical rise and fell of the nvers over which 
he watches, Hit part if apparently less interesting is not 
less uscfril and he is to be congratulated oq the spread 
of hm system of observations -md his successful overthrow 
of many difficulties 
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AN AlBUSt OF CLASSICAL ANTIQJLJITIES 
Alltt of Classtcal Aiitipnhfs ByTh Schreiber Edited 
for Fnglish use by Prof W C Anderson iff Firth 
College Sheffield (London Macmillan 1895) 

HIS work should hardly be called an Atlas since 
though It contams a vast amount of matter the 
disjointed irrangcment is by no means that of an Atlas 
The ibundancc of illustrationk however makes the book 
exceedingly valuible to the student 

But although there may be md is the/Kwmfre the 
luniuiori is frequently wmting Still by the help of 
the excellent tnlinqual index, supplied by the En^ish 
editor this defect is much remedied 
The book should also be judged by reference to what 
It aims to be If conside^ is a work addressed to 
inikts or special sts great deficiencies n the technic U 
execution of the plates would have to be complained of 
but It should be looked at mainly as a senes of rough 
sketches of me ent life as revealed to us through art for 
the instruction of students in literature and commencing 
arclueologists or is a general book of reference The 
ibove remarks refer entirely to Herr Schreiber s plites 
nothing but praise should be accorded to Prof Anderson 
as translator and expositor The aim of the work is 
suffiaently stated in the preface 

There spiings up a desire for f itG—fects as to the life 
of the ancients thetr laws and their customs their beltefi, 
and their cults Because no feet is despicable from the 
point of view of science we further look into their daily life 
the fashion of their dress and their houses the arrange 
ments of the theatre and the market place And since no 
source of fects < an be so perfectly trustworthy as the works 
of contemporary irt those works gain an interest arising 
not merely from the r own beauty but as the crystallisation 
of the V isibic life of the people i mirror of tbeir thought 
preserved to us 1 kc many actual C reck mirrors in the 
graves of the dead 

The scries of pi ites begins w th theatres and acting 
and with respect at least to Roman or Romanist 
t reck theatres they are very fully illustrated both 
as regaids the fabnt and the actor but there is a 
icmarkable absence of the charactcnstics of the Greek 
theatre os d stmguished from the Roman which have 
been much under discussion of late years Plate 111 
Fig 3 however introduces a representation of the raised 
st^eor Xoyfioi' which, if tlie date ascribed to it in the 
text bo accurate hears strongly against the theory that 
all the action toik place on the level of the orchestri 
until the raised patpitum was introduced by the Romans 
Inflate ix we sec that some of our modern building 
apphmees have been m continuous use since classical 
times In Plate x Fig 3 after Durm the contrivance 
of the wooden blocks and pm in the joinu of the columns 
of the Parthenon is not accurately shown and it is there 
fore not surprising that in the text a difficulty is hinted at 
The smaller shallow circle was not provided for the pur 
pose of recciv ing a wooden cylinder to turn m. Thu was 
the function of the smaller pin or cylinder of hard wood, 
which was centred in the square wooden bkxJu which 
were fixed in each bed of the joint Jhe sh^ow arclc; 
m the stone was provided to receiye the detntus causedi 
by rubbing the stones together In the same ptale 
onument is showoi on the echmus of the Done capital 
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Decoraticyt of this member is, to say the least, extremely 
doubtful Two valuable plates follow of Olympia, m 
phut and perspective. The restored view of the Acropolis 
of Athens, however, is hardly so successfol The draw 
ing IS coarse, and it gives a very inadequate idea of the 
way in which the Acropolis dominates the valley to the 
south of It In Plate xiv, Figs 1 and i (the latter from 
a vase) are interesting from their connection with the 
Fleusinian mysteries As many of the illustrations arc 
necessarily taken from vases, it would have been servit 
able for beginners if sqme representation with a short 
description of different kinds of \ases, such as the cyltx, 
the le^hus, &c, had been giien Plate xv shows that 
votive offenngs of models of diseased limbs and other 
bodily members, suspended at the altars of favourite 
saints, had their origin in classical times In its reference 
to Fig a, of Plate xviti the text gives a valuable reference 
to the raoent discoveries at the Pantheon, which were 
lately made under the direction of the French architect 
M Chedanne 

Plate XIX, fig 15, IS interesting as showing that the 
division of the hca\ens into different houses of the 
mediseial astrologers had its origin in classical auguiy 
Plates XX to xxiv are devoted to ithletics In Plate xxii 
are illustrations of the method of throwing j tv elms b) 
means of the asnentum, 1 kind of sling attached to the 
shaft Some are shown as being thrown overhand, and 
others underhmd, and a curious method by which aid 
was given to jumping by means of weights held in the 
hands Plates xxvii to xxxiii are devoted to gimes md 
irena combats Fig 4 in the first of these plates, from 
a wall painting from Pompeii is tn inteiestingillustration 
described thus in the text ‘ This painting is unique as 
a contemporary picture of an historical event 1 acitus 
(“Annals,’ xiv 17) mentions a not between the people 
of Nucena md Pompeii which arose out of a gladiatonil 
show given by Livineius Regulus It began with mutual 
taunts, and then stones wea thrown and weapons used 
The Pompeians were mturilly the stronger party, so 
that many of the Nuceiians weie badly wounded, and 
several slain 4s a consequence, Nero stopped the 
games for ten years The painting shows the fighting 
going on in and about the amphitheatre ’ Fig i in 
Plate xxxiii, from Urescia, shows that combats with wild 
beasts were still praaised in 530 A D in luly In 
Plate xxxiv we have representations of early Oreek 
warriors and weaponii, and also, but of later date i 
besieged city from the Nereid tomb in the Bntish Museum 
and in Plate xli a useful diagram showing the arrangt 
ment of a Roman camp In the xamc and following 
plates Roman soldiers and their armour arc well given, 
and Greek and other helmets Young students of Ca.sar 
“de Bello Gallico ’ will be thankful for the illustrations 
of the Rhine Bridge in Plate xliv In Plate xlvi is the 
difficult subject of the trireme and its oars It conuins 
only one original document (Fig 8), namely, the sculp¬ 
tured relief found near the Frcchtheum } the other figures 
are reconstructions m which the difficulty does not appear 
to have been grasped The anaent mild' certainly im 
phet oars of different lengths, thus much cannot be 
oontrovertad, but the only posyible iqpans by which the 
r oww a on the different banka could have kept time would 1 
have been by an mveraely corresponding difference given { 
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to the surface of the blades of the oars, which the re 
constructions do not show 

Plates xlviiii to h arc occupied by town gateways and 
fortifications Then follow imvate houses, aqu^ucts, 
bridges, baths, and ralculating boards In Plate Ixu 
ancient sundials, which divided the day from rising to 
setting sun into twelve hours, irrespective of the difference 
of their lengths in summer or winter Fhen follow various 
agncultural operations and in Plate Ixvi a warehouse 
I scene, the weighing silphium, a plant used m medicine, 
grown in Gyrene a |,roup of decidedly Egyptian type 
1 hen ovens, Phte Ixvn for baking bread , Plate Ixviii, 
for pottery From Plxtcs Ixix to Ixxvn, vanous arts and 
crafts The tnclmium is shown and explained in Plate 
Ixxvii Then follows jugglery and games Plate Ixxxi 
shows bndal scenes followed by female dresses and 
costumes In Phte Ixxxvti is a relief from the arch of 
Constantine, introducing sever il details of the Roman 
forum Plate Ixxxvm follows with a griphic scene of 
CIVIC life from a wall punting of Pompiii Then school 
scenes are illustrated with wax tablets and wntmg 
maten>ils there is also a pair of proportional compasse*, 
having much uialc^ to the instrument in modem use 
Plates xcii A and xciii tell the “tale of Troy divine,’ 
from a relief of the Augustan age, representing the lliu 
persis, found near BoviUae and the work concludes 
with a very complete senes of bunal scenes—that is, of 
interment for there are no representations of cmnation. 
But notwithstanding this and some other omissions, the 
hundred rrowded plates of this volume from which we 
have mide only a few extracts, contain a vast store of 
objects for reference and they are all very much enhanced 
in value by the descriptions and notes with which Mr 
Anderson has enriched the book 


A DEiiiDtRAlL \f IN MODERN BOTANICAL 
1 ntRAlURh 

A Hand book of 'iystemaHc Botany By Dr t Warming, 
Professor of Botany in the University of Copenhagen 
With a Revision of the hung^by Dr Ci Knoblauch, 
Karlsruhe Translated and edited by M C Potter, 
M A, f I S , Professor of Botany in the University of 
Durham College of Science, Newcastle upon lync 
(London Swan Snnncnschem and Co, 189$ ) 
r IS a cunous, and not iltogether a pleisant reflection, 
considering the activity Which has been displayed by 
the botanists of this country within recent years, that we 
I should still be largely dependent on foreign sources for 
our text books in more than one main division of this 
particular science It is doubtiets true that the books are 
sometimes more or less edited before they are presented 
to the English smdent, but still one can hardly help feeL 
mg that an entirely home grown article, if issuing from 
first rate hands, would prove a most welcome chmge 
It m with somewhat mixed feelings, then, that we greet 
the appearance of Prof Warming’s “ Hand book of 
Systematic Bouny’ in its Engiuh form Moreover, we 
feel a little inclined at the very outset to quarrel with the 
title of the book before us, a hand book of systematic 
botany embodying critical morphological discussion, la 
exactly what u now wanted—something which may be to 
us wtaat Eichler’s celebrated Btktktmdta^amme was, and 
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indeed still is, to our tierman neighbours But one can 
hardly illnw that the present volume nies above the rank 
of a text bixdc, and of these we have plenty with us Not 
that It IS intended to depreciate the value of Prof Warm 
ing s book It IS chiefly the question whether an increase 
of this pvrticular kind of book is Just now wanted at all, 
whilst there is no question whatever but that a genuine 
‘ hind book ’ is very much needed indeed As &r as the 
work goes it is very good, it least in its manner of deal 
mg with the Angiosperms, but it does not go fir enough 
Thus the order Cucurbitacese, as an example taken at 
random, is dismissed with something less than four pages, 
and yet the plants included in this order abound in interest 
ing characters To treit these and others of i similar 
nature in a bnef dogmatic fashion is to abandon the most 
interesting side of the subject, to say nothing of the 
educational opportunities which have been missed But 
notwithstanding these features of the work, which pro 
fessing as it dues to be a hand book, appear to us to be 
serious defects we readily admit that, taken is 1 whole, 
the account given of the flowering plants is one of the best 
existing in the English language Tlie lower groups of 
plants are less satis&ctorily dealt with In the Fungi, 
the general method of arrangement followed is that 
based on Brefelds researches but the diflUcultics ton I 
nected with Frtmiui,us arc not touched upon It nuy be 
doubted whether the student will gain a very cle ir idei 
of OtdtOy which he is told, must be distinguished from 
“ true chUmydospores The definition luns thus ‘ The 
former {Otdta\ irt more simple the litter are somewhat 
more diflerentntcd fonn of cirpophore fundaments I 
which serve for propagation in the same manner is 
spores ” But exactly wherein the difference really consists 
we seek in vain to find A purist might object to the ex 
pression “brand' fungi, which is used instead of the 
more fomiliar one of smut fungi a practical farmer, in 
this country at least, would also probably smile at the 
description given of the method of application of blue 
vitnol as a prevenutive of the disease caused by these 
organisms in cereal crops 

The treatment of the Muscinis strikes us is far too 
cursory, especially m regard to the tunsiderable amount 
of work recently done in connection with these plants 
The bnef statement of Celakovsky s view as to the homo 
logy of the moss sporogonium is only calculated to con 
fuse the mind of a student by introducing purely idealistic 
notions, and its value without a foil explanation is 
absolutely inappreciable The catalogue of “orders 
of mosses, given on pp 196-197, is also particularly 
depressing 

The treatment of the vascular cryptogams is decidedly 
weak, and this is the more surpnsing, considenng the 
activity which has long been displayed in the investigation 
of this divuion of plants The general descnption of the 
embrgB, given on p aoi, only applies to a few families, 
and IS not by any means true for most of the groups 
Agam the usual mistake is made as regards the sporan 
gium of IsoUtcs, which is stated to be divided mto “ com 
partments one above another*, the fact, of course, bemg 
that tt IS not divided mto “compartments ” at all, as on 
in^peOion of a tangential section will suffice to show | 

h IS suTpnitng, in a woric issued in 1895. to find the ' 
old ernmeous description of the germuution of the | 
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gymnosperm pollen grain still maintained We note, 
however, with satisfaction that a popular mistake (which 
appears also in the text) is correct m an editorial note, 
in which It IS rightly stated that Cycads commonly do 
branch m a state of nature 

From what has been said it will be clear that the treat 
nient of the lower plants is inadequate, and it is to be 
regretted that Prof Potter did not see his way to using 
his editorial discretion more freely It is, however, easy 
to find fault with most books , but we have already said 
that, as reg.'irds the latter half of the volume, it is deserv 
ing of commendation, and we may add that it is well 
illustrated, and that, further, it contains, in the form of 
in appendix by Prof, Potter, a brief account of the chief 
methods of classification which have been used in arrang 
mg the members of the vegetable kingdom 


OUJl BOOK SHELh 

The Noxious and bentficia! Insects i f ike State of Illinois 
Eighteenth Report of the state Entomologist 
Seventh Report cd % K Forbes Foi the yeais 
iSqt and 18^ (Springfield, III, U S A, 1894) 

This report is m unly devoted to insect atucks affecting 
“Indian com (sometimes known with p a8“mai«,^ 
in the USA shoitly as “com”), and coming from the 
trustworthy and well qualified pen of Prof Forbes, will be 
of much service m the country of the crop dealt with, and, 
in points noticed legarding such of these “pests’ as arc 
of very similar h ibits with our own may be studied here 
with much idvantage 

The ' Monogiaph of Insect Injuries to Indian Com 
extends to 16} pages dealing with insects of very vaiious 
kinds, including amongst them what, without entering 
here on their scientific appellations, may be generally 
desenbed as ants of various kinds beetles, including 
allies of our turnip flea beetle wirewomis, with click 
beetle parents and chafers, with their grubs (truly noted 
as “ the immemoii d enemies of ogncultuie on both sides 
of the Atlantic ) aphides, or plant lice of various kinds, 
and some other insects 

The information is the result of ten years’ investigation 
of the economic entomology of the Indian com plant by 
the official entomolomst of Illinois, joined to such aa 
ditions from published matter as it appeared desirable to 
embody with his original observations and in the words 
of the wntcr whilst a portion of the information is such as 
he hopes will be “ inteibgible and practically useful to the 
actual tiller of the soil,’’be has also incorporated with this, 
for “ the special benefit of the entomologist, more detailed 
and thorough going discussions of the insects themselves, 
and of their life histones, habits, and iinunes, tt^iether 
with descnptions of the species in all stages as yet 
recognised 

These mmute descriptions, especially of the early stages 
(so important to the economic entomologist, and. so 
difficult, too often to obtain) m themselves give the work 
a high value, and in the practical part there is much to 
be studied with great benefit Togive a single instance>-^ 
the indifference of wireworms to venous kinds td poisons 
prepared for their consumption on seed placed for their 
us^p 49) 

The report is greatly to be recommended to the study 
^econormc entomologists, and its value is added to by 
fifteen wen executed futbpage plates of many of the uisecui 
refomd to, also by an exhimstive index of thirteen pages, 
so complete and wdl arranged asm somemstanoesaliaott 
to give headings for a lifo-history of the insect re fer red tix 
E A.O 
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LETTERS TO THE EDITOR. 

{Tkt EHt«r iott tut kM kimttlf rttfmuRk ftr t^ttiMu tut- 
jntnid fy Mt nrmfeudmtt JMlkir tm kt muirrlaJti 
to rotum, or to torro^oud wtik tk* mrtUn tf, r^tod 
wwmtHftt itttondtd firtkUorat^ otkor fori of Natukb. 
Ho notia it Mom of tmot^ous commtmitoUiottt ] 

The Origin of the CulUveted Ctnererie 
Rbfkrbinc to record* of the hutoiy of cultivated Cineraria. I 
found (I) that eoTwldcrable iporti, or Medliim preientinc 

nuuble and itnking variation*, arose m the *tx\j <*-' *•-■ 

*■ improvement ’’ of the anerana, (a) that there 

ihatUie improved varieties were of hpb^ origin I_ 

Ibcrefbre, that Mr Dyer’s statement that our Cinerarias 
iieen derived from C ertunta “ by the giaduat accumulation of 
imall variations” was misleading in two remets. As we hate 
now had the benefit of a fuller statement of Mr Iyer’s case, 1 
fsk leave to explain why it 1* that I still hold to my original 


Meanwhile, however, Prof Weldon, intervening, has ofiered 
an apparently sustained criticism of my evidence, whwh to those 
no Mter pr^red may have a formidable look 

We will first examine some of Prof Weldon’s minor points. 
Ill preface let me say that I do not contend that no sports or 
named vanetien have ever been believed to have arisen directly 
from eruiuta, or from plants so called (for, as Willdenow hinted,* 
the name may base been misapplietl to hybrids in the {last as 
now); and, indeed, 1 gave Drummond's words that his (rwula 
“ mrted freely from sm ” 

Something was made also of the wue caution which Burlnilge 
gives in his general “ Introduction ” (p. itfi), putting the reader 
on his guard against specific asaertions as to the origin of hybrids 
I mention, diereibre, that I have received ftosn Mr Burbdge a 
letter warmly supporiing the opinion ipven m the body of hu 
I ouk (p. XM) that the Cinerarias are of hybnd ongm 

But now for what Prof Weldon takes to be the real strength 
of his atUck He says that I omitted passages proving that 
accordmg to contemporary opinion many of the named varieties 
euhivated between 1838 and 1843 “were not hybrids,” but 
were “ beiievtd to be pure-bred fmenta ” Upon what grounds 
this statement has hem made, the reader shall now learn, not 
perhaps without sstonishment 

The pasasge on which he chie^ relict is taken from Mis 
Loudon s article (Ladtti Mog of Card , 1843, p. ill), to which 
I referred for the sutement that in the wnter’s opinion the first 
important departure in the improvement of the Cinemna was 
nuide when Diummond hybridised trwnto with lonota bhe 
goes on to say that, “ since that time, numerous expenments 
hate been made and hybrids raided "from several species. Next, 
that “ some of the most beautiful Cinerarias now m our green 
houses, have been raised by Messrs. Henderson, Pineapple 
Place, particularly C Hondertoni and the King, both raised 
from seeds of C iruatta," This is the passsge I omitted Prof 
Wehkm says that this " passage clearly shows that in the wnter’s 
[Mr*. Loudon’s] belief, the hybnds produced by Drummond and 
others, had nu given rise to two at least of the named sanetiea 
of her time,” and that ihe believed the Kim and Hondertomt to 
be descend^ from ernenta alone This ifrof- Weldon tells us 
is certain 

Now, were we even bounded by the bmit Prof Weldon has 
set to hi* own researches on this question, we might hesilste to 
astamc that whenever it is not expressly declared that a jdant u 
a hybrid, we may be sure that the satnor thoq^t it was pure 
bred. As it happens, however, I cm meet dm dwe with a 
weapon sturdier thm the fin*point of "dialectic.” The answer 
IS quite simple and euiioiisly complete 

I shall now prove that both iiie King and Hmdortonit were 
well known as hybrids both to Mr*. Uiadon and toother*. 
Let mepoint out 

fi) Tnst the words ssy that the King and C Htndtnonti more 
niM from tomb of emonto sS to the mok parent, nothing 1* 
there awd. 

(3) That even if the evidence ended here, a discriminating 
itader might have eamected (what 1 shaU pMwmtfyprove) that 
Mrs. LoWkm’spsrribrArsSatememabomtheKfay, AfSMskrnwfi, 
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___her prevlans 

--Drummond afkto his begfamiiig hi- 

hybnd* had been raised 

(3) That, were the niatter dqubtM, other pasusge* in Mrs 
London’s works pruve this to be her meanmg Foe in Lmhtd 
Camp, to Flower-Cant , 1849 (s v Oneraris), she ststss, "the 
finest hybnds are C liaUrkmttano, C, HtndersMUi, and the 
kind called the King ’ Again, in Lmdttf Fkmor-Gord, 
Grttnko. Ptit , 1848, p. 178, ipccking of the woolly leaves, &c , 
of tanala. she says, “ these iicculiantics are found in all the 

- hybrids that hast licen raised from it Perhaps the 

- ornamental of these is ihe hybrid called the Kmg.’’* Of 

this, therefore, 1 presume Mrs. Loudon believed loHOtu to be 
the father, cruenta the iroihcr 

(4) Lastly, that in order to hsi-e learnt that the King and 
HendertoHu were “betueen 1838 and 1843” considered to le 
hybrids, I*rof Weldon need not have gone far He tells u* he 
has read the artirles on C HeMertana (/ki/ Mog, 1843, p 
135) and on C Haleikousiana {tiid , 1838, p. 319), to which I 
gave references. Will it then be believed that in the first of 
thew very articles tkr Atitg u njerrtd to by name as a ssotabk 
kyhsd and thst in the second article, " C iruenia, \ar 
Hendtssonta " is with others luimed 00 one of “ the hybrids raised 
atsd^oWM by Messrs fftiidti son. Pint apple Plau /" 

1 do not know if it u wisheil that I should further refute Prof 
Weldon’k charn of ‘ want of care in consulting and quoting the 
authorities.” 1 am not unpiepared to do so I shall be glad to 
explam why Mrs. Loudon was probably right in substitutmg the 
name tusstlagims for tussilagojolia to show why Htibersana, 
price 10s. M {Card Chnsn , 1843, p 66}), may be called a 
striking advance on its contemporaries, prict 3s. 6d {Card 
thron , 1843, p 633), together with many other matten not >ct 
treated of m this discussum 

My first oinection to Mr Dyer s statement was taken on the 
ground that there u historical cvulcnte that sports, or seedlings 
presenting notable variations, occurred in the early days of the 
improvement of the Cineraria To thu, after reading his letter* 
with great care, I do not find my specik answer He tells us 
that the history as he gave it wouM lie “ in accord with general 
horticultural expencnce ” It olieyed then a rule to the piroof cf 
which exceptions sre indeed not lacking He says, frirtner, that 
to improse a plml the only safe way is by “selecliM the 
minutest trace of change m tht requued direction,” md“by 
patiently and continuously reiiexling the uperalion ” Now 
this would be all very well if we knew nothing about the ungln 
of the Cineraria; but against the evidence that seedUngs pre 
senting striking variations did as a iact anse, md against the 
historical eiidence that Cinerarias, much as we know them, did is 
a fiict come into existence within some twelve years, such Ops tort 
expectation is worth nothing at all 
To my second objection, that there is evidence that the chief 
start in the improvement of Cinerarias came as the result of 
hybridisation, Mr Dyer has given more attention lletnoposts 
to meet it by rejecting the whole of Ihe historical evidence ss 
unsound, md preferring the conjecture to which he say* m in 
spcction of the modem pUnts has led him The nistoncsl 
evidence uto go because we are told certain horticuUnnst* arc 
umnimt men I premise that this 11 not a prmciple which 
&rwin, whom Mr Dyer would clalro a* his master, would have 
endorsed 

But liefbre judging, let us try to consider what was the Objective 
evidence on which the gardeners made up their minds that 
the new Cinerarias were hybrids. I may illustrate this by 
reference to a seeiBiiv now growing m the Cambridge BoUnic 
Garden, to which Mr Lynm, the curator, kindly called my 
attention. The case 1* of ^leclal interest m view of Mr < 
Hemslcy’s objection that it lequirt* skill and care to raise a 
hybrid m the Ckmpositie It was with regret I learnt that this 
carriiil writer was not with me in this matter 
Tin* seedling was raised from a seed of our plant of lasuta, 
hjch was reenved from and is exactly similar to thoseai Kew * 


_ 

IK llw best i/tiM woody Mmlbrnitriyxrnni, Its Sawen wort sbooi the 


wiM pttats, 1 saimot tcR 
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In hnbit ind rjc our leedtinc u not «t uU hka but 

might 1«, liken far %. poor ipednien of the oommoii CinctiinM 
In levLiBl chencten it is intermediate bnereen 4 um/« and the 
laUer 1 he Mem u rather woody, leia ao than m luuUa, but it 
u thick I ke those of garden kindt peuolea like Uuata in 
hating n aurmlee leaves neverthetesa, large bke those of 
garden kin J> the bocks very woolly, but largely purplish asm 
many cuUitated sorts Now this jifamt muM be either (1) a 
spurt from limUa in the directioa oTthe garden fbrmib or (a) an 
accidenta) hybrid between bmeUa and one of thi. cultivated kinds 
growing in the kaine house with it (we have no others) The 
Utter utnis more 1 Lely an opinion in which Mr Lynch fully 
concurs 

Similarly Bniche (H'Ulm Manaits xxu p 298, ong not 
seen, quoted from hocke, Uitckhuge, iWl, p aoi)ka)S 
Uut a hybrid between C H'Mii (bchlx bpont ) and cmtiM 
arose in tht Berbn Botanic Oarden as the spontaneous product 
of these species growing side by side 

It was I think on e^ence like this that the parentage of the 
older hybnds was conjectured , but that Drummond and Hen 
derson certainly—and possibly others.—dul make delimte effi its 
to hybridise, cannot on the evKlence lx. doubted That these 
efforts went no further than the brushing of pollen of some 
species upon the 6owers of others, I billy believe and that on 
such evidence the frtcttt parentage cannot be assigned is obvious 
Nevertheless distinct seedlings resulted In a few sears as 
the writer in Au/ Ma^ 184a n 125 says (in an article urging 
to fiesh efforts in erosnng) this nybridisation was the means u 
cresting quite s novel and superior race There were the new 
plants how had they arisen? Those who doubt that these 
new kinds were hybrids must choose the other hum of the 
dilemma and aceept them as sports pure end simple 
That the histoncal records may contain errors, t am fully 
aware, but if they cannot be accepted m detail shc^d they be 
altogether rejected ? We m^ht perhaps resersea doubt wh^er 
the Xing came precisely from pure criuH/a fertilised by lamata 
whether crufuta var huUa was a hybrid between truenta and 
(as de Candolle surmises) whether Waierkomuota 
was the ofbpnng nf true (nunta and true huatagtau whether 
Mrs Loudon s statement that the species used were itHtnta 
lanata, annta Imnltmnu, and ptpHhftha or Moore s bebef 
that ermnta and hauJagiHis with perhaps HhrUun (« lanata) 
Mmitrrnns (= aunta) and Mu/tfo/u ( Cross and Self 1 ert 
1> 335i'Mfk) or Dtlos similar declsRition (Kegels Oarit$$jt»tv 
1857, p 66) or that of the /aitr d koit Gatui 1846, sfresdy 
givto, should each be taken wnthout hesitalion as full snd com 
plete statements of the whole truth but that they contain a 
sufaotance of truth is hardly m qucMion 

Aggainst this Mr Dyer offers nothing but an opiraon denved 
firom an inspection of certam modem i^tv lie who has c m 
faience in the asultsof this method must suppose our knowledge | 
of t?ie laws of inbcntance to be much more complete than 1 
believe it to be It is not the method Darwin us^ Take a 
well ascertamed case Who would know from inspection of the 
Himalaya rabbit that it came directly from the Silver greys or 
Chiiichillaa? (See Anmak and PUt , 1 p 113 ) It is unlike 
them, u of sudden ongin and yet breeds true ‘ To suppose 
that in cross bred ofEq>ring nven characteristics of the parents 
must be found, is to assume tne precise questioa which in a dis 
cusMon of oiuame stabibn is at issue Let it be remembered 
that on the hypothesis or hybnd origin for our Cineranss it is 
supposed that they result from several species and vwneties 
crossed not once only, but many times, in wholly irregular ways 
Can It be seriously expected that any special resemblance to a 
given anceator shMld te still traceablG ?' 

My position then is this We heard Mr Dyers statement, 
tiummg to the hteratnre I found an entirely different account, 
heme out 1^ oupiovu and on the whole fiurly otteMed endence, 
pointing irreaiftlbly to the conclusion that the Cinerarias an 
species which hybridise freely, and that our modem forms have 
arisen thrvNgh such hybnd umona 
' To Mr JsMi of Farabsa Rqysl a csbbnusd frawor and to 
BHUI I sai indobtod tbr iwvsral intorswing poinu and (spoculh 
fbllowmc rannsrlybhnMlfGakiiindCiiMriria' 
but MOW irsan sgD.h* lautAv^ •am iibai* 


Mr Dyer has well said that “ if you take any statement that 
Mr Darsnn has put forward, you may feel aasuted that betimd 
It IS a formidable body of cmiefully eonHdered endence not 
likely to be upset By tbecourteey ofon apponent Ihare been 
directed to a paimge in *‘Craas and ^If lerhliaatioa,” 1876, 
P 33Si where (bef ire desenbing expenmente showing cansMler 
able self Menlity m the garden Cineraria) Darwin gives this 
definition of hiv matenfa, “imettc tneHtus {gntHktut* 
tianalitt, commonly taUtd Ctntramu, frokMy dtnvod from 
ttetral fmtuotr or htriotooMS sptem muck tntorerotud ') It 
teems, Uierefbrc that m this matter also Mr Dsrwm has, to use 
Mr Dyers words wnteecsd out ofthe evidenoe “aUthatit 
would profitsbl} yield ’ 

Here I would fiun leaveMhe ubject But perhape it may be 
suggested that though Darwin's Cinerarias were jprofaably hybnds 
our Cineiarus may not be their descendants Such a suggeMiua 
involves the suppoution that in lonie hidden place then, was a 
thin red line oi pure ctuonfo waiting fur the moment when it 
should oust the hybnds If this be seriously suggested, I shall 
ask where such a strain was kept, and what Meps were token to 
preserve its punty In view of the evidence that chance blend 
ings occur freely u keep a pure strain would require some care 
Until this has been proven, we shall not I thmk, be wrong m 

S ng that tit h grower worked on the material his 
ssors had c rested snd that our (ineimrias are the lineal 
lants of the hybnds raised in the first hslf of this 
century. 

In the course of this discussion Mr Dyer has treated me 
to some hard worls which I do not partumlarly resent 
Whether 1 have desened them u not, perhaps, for me to jud^ 
But 1 will ask Mr Dyer to point out when on being asked Tor 
the facts upon which I have based a view I have replied that 
that wu a matter for future coltection The facts 1 have 
lieen able to collect may be few but by a Mudy of the wntingi 
of my antag mists I have not been able to add materially to 
their number ' W Batfson 

St John s C ille^e Cambridge, May 36. 


It has been pomted out to me that my remarks on Mr 
Bateson s account of the Cineraria have been interpreted in a 
sense ef which I di 1 nut dream when I wrote them 

I wish therefore to say that, although I do not believe Mr 
Bales ms reading if the passages I quoted to be the true one 
yet 1 have never viuestioncd hia uncerity in suggesting it and 
I am pnned to find that I hare seemed to do so 
May 24 W !• K WblliON 

Bolumann a Minimum Function 
I cAiHsa from Mr Culverwell s laM letter (Nati av, Apnl 
18) and Mr Bryans (May 9) that we may regard the follow 
tag conclusion as cstabbshed namely, the proof of the 11 theorem 
for any system depends on a certain conaition (A) being fiilMM 
among the eourdinates and momenta of the molecules forming 
the system Constdenng these os elastic spheres, and using Dr 
Watsons notaUon fdpy oVi is the chance that a sphere 
shall have for coonlinates and momenta /, fii + oPtt Ac , 
and VdV, Aj, the chance that anoUHr sphere shall have 
V 11 -I ifl 1 &.C The condition required is that / and > 

ore independent, even for two sjfaeres on the point of colbsion 
Otherwise we may express it Let there be n spheres m 
spare S I et us suppose Mr Culverwell to assign to each its 
jMWitum at time r = O and Mr Bryan tn assign independsntly 
to each its component velocities Then the condition A u 
fulfilled when ? k o 

We can then prove that when / » o is negative, or, as 

Herr Boltzmann would haveosaay, is more likely to be negative 
than pontive 

Now arises a quesuon which seems to me to deserve con 
sideration Assuming our system to be finite and to te left to 
Itself unaffected by external duturbonccs does it nCMM^y 
I 1 It has boenunpoaMbUfor SM to 
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Mlow that coQdiUon A, b«ing now aatiified, will continue to be 
•aiUfied all time f 

If the aniwer be Yea, then of courae ^ wUl continue to he 

native, until at len^h H nachea ita minimum, and the ayaten 
attains to perfection m the fbm of the Maxwell Boltunann law 
If that la neceaaanly the futiue of uur qratem, then, aa Dr 
Wataon aaya, the Maxwett-Btdtamann lawia pot only a sufficient, 
but a necessary condition for permanence 

I am not aware, however, that this doctrine of (ao to apeak.) 
final peneveranch haa ever been proved to be true I do not 
think It can be regarded aa axiomatic 

It seems to me that if we are to maHe ottr finite system reach 
perfection with any certainty, we must reaort to the principle to 
which I appealed in my first letter on this subject—that every 
materUl system la constantly reccMng duturbances from 
«ithout, the effect of which la to keep condition A. tn working 
order, and so to moke ^ generally negaihe Otherwise we 
must regard our system aa only part of an Infinitely extended 
ajtktem, the parts of which, when not too distant, mutually 
influence each other S H Bi'aBiai 


Reaeareh in Edueation 

11 IS quite unneenwary for Mr D S T (iront to suffer 
“dialectic anmhilation " (see p. 5) in order to dixcmcr l*mf 
Armstrung’i, definite scheme of scientific education, inasmuch 
as in 1889 90 such a scheme was irabtiahed by a Committee of 
the British Aiwocution, of which I>r Armstrong was an autne 
memlier 

As 1 believe many schools are still waiting for evidence as to the 
practicability of the xcheme before adoptirmit, I venture tuquote 
ray own experience I have been engaged for tome lime in prac 
tlrally applying thu method to the teonilng of girls of various 
ages, and am in a pomtion to state that the scheme ik |terfectly 
workable 

It Ik not, of course, Miggested that students should find out 
every known fact in chemistry or phj sics by a process of iiersonat 
research—hfe Is not long enough 1 Iwt, if their early training be 
on the e lines, they are m a much better position later on to 
accept, or if neceswiy reject, the work of others. A scientific 
method of think'ng is of tor more value than an accumuUtiun of 
fiurtk, and so it is extremely important that children should begin 
this km<l of work before their logical jierceptioiis have become 
obhterated by a continued appbcation to irregular verba. The 
probienu set to young children aa naturally of a very simple 
nature, and I do not Imve the girls to themselves to “ struggle 
to the truth by a process of tnal and error ” I state the (irolilem 
to the cUss, and 1 usually find tlie girls have plenty of sumjestions 
to oiler as to its solution i these sum^ions I criticise, andas soon 
ak a practicable method has been finind, the girls work it out for 
themselves. The early problems involve measuremems of length, 
area, volume, end we^t, and naturally the use of each nee in 
styument u explained and illustrated Simple physical prcfolems 
follow these, such aa experiments on relative density, and thus 
ditldren are led to realise and appreciate the cranmon properties 
of matter After this training th» are much moie hisolve 

elementary chemioel problems. Certainly they could never work 
long enough to discover Dalton’s laws for themselves, but they 
can aulte appreciate clamcal expenmenu, and see how theory 
supplies an explanation of the facts. I am quite aware that if 
cblldren are to work m thu way Ihev cannot be expected to sit 
still in their places with the look of passive receptivitj on their 
foces, which Is conventioiudly regarded as the proper appearonce 
of well-ductpHned scholon. They must move abMt, and should 
he encoutoi^ to talk to aach other obont their srork I am 
convinced Uiat a claaa of about e^teen la quite large enough if 
sound work u to be done ; and if at aira time their excitement 
becomes noisy, I find that a threat of numenoal proUems is 
<|uite sufficient to make them continue their practical work more 
peacefully 

It seems to me that phynolon and hygiene, as usually taught 
in girls’ schools, ore abMutely permits and unscientiM 
Criitt learn a list of the dicubitory organs os th^ do the kings 
of Jimgland, apd with Jets advantage. It woutd be considered 
ctimliia] in them to doubt any of the kets in their books, 
althomh many are wrong, and yet. I take M, scientifia training 
mHies x^t point Jf it docs not en^teditcr a vkoktome spini of 
doubt. Kittbe wont feature of all IS Qie way in which girU are 
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taught certain things m theory of the'iMaiiing of wMeb^l^ have 
not the kintest notion They can ewe that water is I wO,bat the 
real elgnificancc of the tv mbol Is perkiftly unknown to mo, and 
of course they art nut aUe to undnslaild it without spate diemkail 
training, m spite of the ket that somaKfoooIs consMfc Acttadves 
very advanced and practical if (he IciKiU are emphawod by the 
burning of hydrogen and the manuketure of oxygen Nuioberiesi 
examplea ni iimilarly uieless kcU couM be quoted, wbi^oie 
learnt nndei the name of hjgmie—teachers, parents, and d* 
vainly believing that this is ictence Bnt all these fints are nr 
Mten as soon as some evaminatmn is jxused, and nothing Is 
left behmd , whereas a lugiLot system of scientific training ptb- 
duces an eflect on the mind which It la impuraible to oveinte 
Surely the aim of education should be to pnxiucc not people srho 
arc foil of facts, but those uhocan make the Jiest nse M the btalnt 
they possesa, who are clear headed, and able both to peneetse 
and take advantage of opportunities that may he ofibided them. 

Central houndahon School for I h nNA Wai-TEa, 

Olrls London 


The Bibliography of Bpectroaeopy 

I r will be within the recollection of many of your readers that, 
in the year 1879. a committee was appwnted by the British 
Aksoewtion to report on the state of our knowledge of spectrum 
analysis, and 1 was asked to undertake the preparation of a 
bibluigraphy of spectroscopy from the year 1870. It was not 
thought necesrary to begin at an earlier date, for a biblkgraphy 
of the sulqect u to be found in Koscue's “ Siicctrum Anuym’' 
With the help of several members of the committee, lisu of 
spectroscopic papers were prepared, and appeared in the British 
Assocution Reports for 1881, i8Sd, and 1899 In that year Mr 
H J Madan kindly consent^ to join the conmittee, and os he 
was then resident in Oxford he was able to afford valuable 
assistance in checking the references, and the section of the list 
that was published last yeai;u almoat entirely his work, as I had 
found It unposHble to spare the time to to to London to look up 
the references in the libraries Mr Madan Is now Hnng m 
(iloucester, and therefore out of reach of scientific lihranes, he 
has, notwithstanding, shown his mierett in the suldect by making 
freouent viaits to Oxford and London to continue the work He 
finds, however, that the work » hardly practicable for one so far 
removed from the great centres; and my object in writing this 
letter is to ask if any one will volunteer to relieve him from this 
duty-that is, on the supposition that the list is of real use to 
workers on spectroscopic subjects. Many of the rtsulen of 
Nasuxk will te able to give valuaUe opimons on thia matter, 
and probald) to suggest Tmproremems in the manner In which 
the list IS drawn up. 

It has been suggested that the four sections of the hit should 
lie rearranged and published as one continuous catalogue The 
advantages of this for the purpose of reference are obvioui, but 
from an estimate obtained lost year, the cost of printing would 
not tie lesa thanjfioa Dr Tuekerauuin also kindly pro¬ 
posed that the '‘Bibliography of Spectroscopy”drawn up by 
him and published by ihe Smuhsoman Institution in 188S, should 
be incorporated with the British Association lists, this would 
very materially increase Ihe exjienditure 

Mr Madan is quite wilhng to undertake gratuitously the 
literary work involved in the collection and rearrangement of the 
vanous sectiona But the cxiiense of publication is so gicat that 
the Bntlsh Assoemtion can hardly be expected to liear the whole 
of it, although It is quite likely that a liberml grant might be 
made Probably also grants mfoht be obtained from other 
snaeties interested in the work, IfMt appears that the catalogue 
would be of special utility to those engaged m restaich The 
balance might be met by a modgrate chairo for each copy sold 

Cooper's Hill, May 15. HxaBRar McLaOu 

An Aquatic Hymanoptarout Inaact 

No doubt many of your readers ore aware that, in 1863, bir 
John Lubbock nve an account of an extraordinary hymenup 
terous insect which he had observed swimming m a baan of 
water taken from a pond at Chnlehurst Another oheerver (Mr 
Dutkesa, of Stepn^) had also found a single specimen about 
the fame time 1 then, tn 1881, Mr Bnstock found om la aame 
pond (rater at Stone, Staffordshire, sinee which time it does not 
appear to have hero recorded any one I have atarahed 
maay ponds fiv it year after year, but snthout succesa. 

Un Mtonlay, May 4, the Quekett Mleroieopical Ckb held me 
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shall have 61 


being Tnttcndtt and Mill Hill 
two imtll phiMs of the water for 

mpette of water turned out into the __ 

flv which Mr Burton kindly brought tome, when I immediately 
Identified it aa the Ptfymtma natani (Lubbock, TVwwx Ltnu 
iet, vol XXIV 1864 p 135 plate ajL 
Aa thin rapture waa, for the fourth Ume, the reauh of chance 
Mr Burton and I act out (May 6) to aearch hat more apearoen* 
After dipping wr nets m and caiefoBy examming the rontenti 
ft r o\ir tw 1 honra my patience war at la«t rewarded by aeemga 
luautiftil female, struggling to free its annga from the tnaaxti 
minute vegeution gathered in the dipping net After a few hour* 
more aearch I found four malca wlucb, tojgether with the female 
X transferred to an obaervation tank, whm all boon diaported 
themaeKea in the liveheat manner, at^mming, or rather flying 
umter water for over four daya, during which period they did 
I tumvknowledgc once lease the water I have since obtained 
thera which are under cloae obacrvatian, and in ciuiwe sf time 
1 hoiie to trace out their life history 
Krhapa owing to the miaiacopic dimuiuona of many t f the 
’il/mamU (Haliday) very few entnmologiktb hast paid my 
itlcnhon to this moat mterubting and fiucinating family f 
lieantiftil ‘ Fairy hliea 11 whose induatty we are no doubt 

largely indebt^ for our freedom from “ falighta of many kinds 
They are, indeed mere apteks bcnrcely ^ble to the cyta 1 f 
ordinary folk, and yet they hast their place in nature 
1 im inclined t > think that when the type colleclu n of the 
A/ymanJi made hy the latt Mr Haliday bas been thoroughls 
ixamirel this name«<i/uNr will havt toyv place b 
■' ■' ■“ “‘ix lb conctmesi I hope that l>eft.rt very I 14, wc 

ircb if all the genera in this m il intcrebting gr uj 
hRFI) I hoCK 

Halley'a Chart 

IIIAVB been much mtereated with the letter of Dr L A Bauer 
in your laat numlier, aa I happen to poaaeaa a map or chart, 
®P. ***!' • number of Dutch, German lund hrench mapa 
of the end of the sesenteenth and the first yeara of the eighteenth 
ceniunea The lateat map with a date u 1704 This Lngliah 
map IX tvi^dtly the time xt 974 (4) mentioned by Dr Bauer 
It ft entitled “A new and conect chart ihowing the Vanationa 
of the Compaaa in the Wcbtem and bouthem Oceana aa ob 
MTved in y year 1700, by hit Ma"s' command by Ldm Halley 
The dedication rcadb aa followa in Latin Majeatati bcmper 
Anguftse (lUlielmi 111 DG Magme Bntanma; Jra &. llib 
Kegu InvKtuairai Tabula hac Hydrographica Vanationum 
Magneticarum Index Desouuime Conaccratur a Subdito 
Hnmilbmo (dm Halley At one aide of the map ii the fol 
lowing “The curve linea which are drawn over the aeaa m 
thia chart do ihow at one view all the places where the sanation 
of the compam 11 the tame The number! to them bhow how 
many degrtea the needle declines either Eaatwatdb or WeitwaixU 
from the true North and the double line pawng near Berroudiu 
and the Cape de Virde lalex, is that where the ntedle stands true 
without variation ” 

The chart is m eacellent condiuon Init has no name or 
printer on It The only indicati in is M Hams Sculp The 
course of a vessel going from and ntumlng to h ngland u clearls 
tnnrked Thos Ward 

Morthwich, May ay 


I THINK Lflcoq de Boiabaudran was the first who 
called attemion to the &ct that the line spectra of 
the elements are by no means so irrmlar as they seem 
to be at first ti^ He discovered the sunilanty in the 
spectra of the ^lies and alkahne earths, and pointed 
out how the lines in the spectra of these two families seem 
to be shifted toMraida the lets refrangible tide with m> 
creasing atomic weight Mascart, in 1869, fiound two 
strong tnpleti ^ lines in the ultra-violet spectrum of 
magnemum, aindlar to the strong green triplet so pro 
minent in the scdar spectrum He says “II semble 
difficile qu« la reproduction d^in paretl phdnomine soit 
Na 1335, VOL. 5a] 


un effiet du hasard n’est-il pas phis nAturel d’admettie 
que CCS groupes dex rates temblables sont des harmomqaes 
qui tiennem h la ronstitution moUculaiie du gas hmu- 
neux? 11 iaudra vans doute un gsand nombre fobterva- 
tiont analogues pour dfleouvnr la kn qui r^t cet 
harmoniques ” But the wave lengths corresponding to 
these ray were then not accuratmy known, and to the 
most interesting ftature concerning the osctllation fte 
quencies, or the number of waves which pats any fixed 
point in unit of time, remained unnoticed It was later 
on shown by Hirtley, that the dififerences between the 
wave numbers of the tWe lines seem to be the same for 
all the tnpletb This constant difiTerencc of wave numbers 
repeated in a number of doublets, of triplets, and of more 
complicated groups of lines has now observed in the 

spectra of man> elements There are repetitions of 
doublets in the xpectn of sodium, potassium, rubidium, 
ca.sium, copper silver, aluminium, indium, thallium , of 
tnplets m the spcctn of magnesium, calcium strontium, 
zinc, cadmium mcicur) mxnganese, ind of moie compli 
ext^ groups of lines in the spectra of tin lead, arsenic, 
xntimony, bismuth In all these cases the difleiences 
s em to be absolutely constant F or, notwithstanding the 
great aceuraey with which Rowland has taught us to 
determine the wave lengths, the hw holds good As an 
example, I give the list of doublets in the fjpcctrum of 
thallium, according to Prof Kayser s and my determm 
ations The number of waves passing a fixed point in 
unit of time, is equxl to the distance the light trivels in 
unit of time divided by the wave length If we measure 
the wave lengths in v ttuo the distance the light travels 
18 the same for all rays We may then choose as unit of 
time, the time that light requires to travel one centimetre, 
so that the wave number is simpl) equal to i/h, X being 
the wave length in vicuo, measured In centimetres In 
this manner we git nd of the necessity of settling the 
velocity of light which as yet has not been measured with 
anything like the mui ity with which the wave lengths 
— known 


3^76 ft I 
3833411 
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The mean of the twelve difleiences, assuming their 
weights to be inversely proportional to the square of the 
estimated limit of error, Is 77935 When the wave 
lengths are not reduced to vacuo, the difleiences are also 
very nearly constant, because the reduction alters them 
all nearly by the same amount But it was a source of 
satisfiumoD to me, that the reduction brought all the devi- 
Btionsftom the mean value well withm the bmits of error, 
whereas without the reduction the second diflerence had 
been just beyond the Iitpit These twelve douUqts do not 
comprise half the number of wave lengths that have been 
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jobterved in the ■pectrum of thaUium But, nevertheless, 

I think any one wtU i^ree that their numerical relation 

II no chance coincidence Let us now make a drawing of 
these doublets to the scalp of i/X Evidently the twelve first 
lines will give the same picture as the twelve second lines 
Let us therefore, to simplify matters, only plot down the 
twelve first lines At first ^nce this dots not show any 
remarkable regularity, but if we drop the fourth and 
sixth hne, we can arrange the rest in two senes, as is 
shown m Fig r, both rows resembling the senes of Imes 
m the spectrum of hydrogen which are so accurately 
represented by Balmer's formula Kecumng now to the 
general list of lines observed in the spectrum of thallium, 
we find that all five lines of the first senes are accom 
pam^ on their more refrangible side by strong and easily 
reversecMines, while the lines of the second senes are 
single Thus not only does the symmetry of the drawing 
justify the separation of the lines into two senes, but their 


to? 


that only four lines out of sixty do not show any signs of 
a sntem according to which they are grouped: 

1 have given this detailed account of the arc sp eemmi 
of thallium only as an example, fbr I might describe 
many more spectra that show a simtlar rcgwaitty in the 
distnbution of many of their lines But there is anothei 
mterestmg point The distnbution of lines m the spectra 
of chemically related elements riwws evident signs of a 
common plan 1 will for instance, desenbe the senes of 
tnplets in the spectia of magnesium, calcium, and 
strontium 

The most prominent lines in the visible spectrum of 
manesium are the. three green lines 5184, 5173, 5168 
to • cm forming the group 6 in the solar spectrum In 
the ultra violet, at least ten repetitions of this group have 
been observed, two more being doubtful on account of 
their weakness and nebulosity The differences of wave 
numbeis have been found to be the same in all the groups. 



appearance teaches us the same We may expect to find 
that a formula similar to that of Balmer connects the lines 
of each of these two senes Indeed, for suitable values 
of A, B C the wave numbers may be calculated from the 
formula, 

A-U« ‘-Ct * I 

A and B having nearly the same values for both senes, 
and n assuming the values 4 j, 6 7, 8 for the first, and 
^ 4t 5i 7 for the second senes One may state the 
formula thus if the w ive numbers be plotted as ordinates 
to the abscissde 1/3*, 1/4', 1/5’, &c, the points form a 
parabola If we now go on substituting for » the subse 
quent whole numbers, we find that all these calculated 
wave lengths really exist in the spectrum But they are 
weaker and weakei for higher lalues of n Prof Kayser 
and I have been able to observe the wa> e lengths calculated 
by the formula of the first senes for » « 9, 10^ ii, 13 13, 
14, 15,16, and by the formula of the second for » » 8, 9, 
10, II, la, 13,14, IS We searched for the second members 
corresponding to these lines, but could not detect them, 
owing to our plates not being sensitive enough for wave 
lengths as small as 3100 Howeier they have nearly all 
been observed by Cornu If we accept Cornu’s wave 
lengths, we now have two senes of doublets of equal width 
in the scale of wave numbers, and a drawing of them shows 
a remarkable symmetry (Fig 3) The drawing compnses 
47 out of 60 lines that constitute the arc spectrum of 
thaUiiun, including Cornu s observations Of the thirteen 
lines left, five are the strong lines, mentioned above, that 
accompany the five first Imes of the first senes on their 
more reftangible side The distance between each line 
and Its companion grows smaller as we advance to smaller 
wave lengths, the test disunce being not more than o 45 
10-* cm It seems probable that the next lines also have 
their copipanions, which, however, so dendy comade with 
them that it has not been possibit to separate them Sp 
there are only eight lines 1^ the positions of which do not 
enter into the general plan of the spectrum Amoiw these 
eight lines there are two doublets of the same dimrenee 
of nave mnnb^ as all the other do^hleta. Both widgn 
asynimetncaIIy"OQe towards the«nu7fe rofirangiDle side, 
the dher to the less refrangible side Thus we may sa^ 
NO. i335i VOL. 52] 


ing list Th_„ 

hH\e not been reduced to vacuo, because all three lines of 
one group are so near one another that they would ail be 
changed by nearly the same amount, so that the differences 
of wave numbers would practically remain the same 


3183 84 
5173 87 
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I In the sixth triplet the first line has not been observed 
< Thm M a very atrong line 2853 33 not fiir from where the 
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iiiW hoc of the tnplet should be But thie one ts out of 
the quistion on account of its enormoui eneray, which 
would be quite out of rompanson with the other lines 
So we must suppose that the first line of the tnplet m con 
cealed b> the strong line Indeed, on the plates Prof 
Kayscr md I have eximined, it would be impossible to 
detect a line close to 3852 Again, as m the spectrum 
of thallium these tiiplets form two senes (sec Fig 3), 
jnd again we find that the wave-numbers of the first 
second, and third lines m each senes are scry accurately 
represented by a formula, 

A - B» - C« «, 

n standing for the i ow of entire numbers I- or each senes 
there are three values of A, but only one value of U, and 
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spending rays have not been identified with certmnty 
There ate many lines hestde those fonning the tnpfets. 
For magnesium, the tnplet* contain 33 out (d 56 Iwo*. 
for calcium 33 out of 106^ fbr strontium 39 put of 97 Wn 
have found that, as a nil^ the higher die melting point of 
an element, the greater is the percentage of lines in thp 
arc spectrum that do i)ot belong to the senes From 
magnesium to cilciunv and from calaum to strontiunv 
the triplets widen and shift to the loss refrangible side of 
the spectrum The same thing happens in the spectra of 
other groups of chemically related eremenu,the difference 
of wave numbers of tjie doublets or tnplets being somp* 
what propoitional to the square of the atomic weight 
There is one more feature which seems interesting m 
regard to the connection of the spectra of different 



one vihic of C Die three values of \ irc very ncnrly 
the same in both sene* indicating that the ends of both 
senes coincide The low cst number fiir which the formul i 
gives a positive value is m ^ 3 1 o this value corresponds 

the strong green tnplet Hut in the other senes the 
corresponding tnplet ought to be found near 13000 10 • 
cm where photographic methods fail It may m thtt it 
IS identical with the lines thit Becquerel has found near 
13000 and 13130 the first of which, he says, is possibly 
double The deviation between these and the calculated 
values IS not so very great, considenng the wide extra 
polation of the formula \ small change in the v due of 
C would alter the fonnula much more for 11-3 than for 
the higher values of h Besides, we believe the formuli 
only to be an approximation to the true function which 
may be develops into a senes of descending powers of 


clencnts In til the formul c of sciics that hive been 
observe), the coefficient of n ‘ does not vary more than 
about 10 per cent from us mem value if we except one 
of the two scries of doublets in the spectrum of ilummium 
where the vanition is somewhat I truer 1 thmk, when 
in some time 1 s itisf ictory theoretical explanation of the 
s^metry in the spectra of the elements will be given, 
this coefficient will prove to be an important physictl 
constant C KUMf !• 


life of I rof Karl Vogt, who died on May 6, was 
^ no tranquil scientific career, for he was a fi^t 
ing philosopher He first comes into notice in 1839, 


ing philosopher 
working with Ag 


then Professor at Ncuchatel, on 



m* If this IS so, the neglected terms would affect the 1 
values of the formula much more for the low values of n, I 
than ftur the higher ones The separation of the tnplets . 
into two senes is not only suggested by the symmetry of ' 
the distnbution, but alto by the aspect of the lines 
In the spectra of calcium and strontium, we also find 
tnplets with t^ same differences of wave numbers, and 
their appearance teaches ns in each spectrum to scovate 
them into two senes We then see that the distnbution | 
if tyMets shows a remarkable sinulanty to that in the 
•Micirum of magnesium | 

file dotted lines m the figure mean that the corre 


work, never completed, determined the direction of Vbgt^ 
best research dunng the rest of his long lift It was only 
in 1888-94 that the *Traud d'Anatomte Comparde,” by 
V<^ and Jung, was published in Pans, talcing bif(h rank 
as a standard authonty, and likely to retain it He 
returned from Pans to his native town of Giessen, where 
he had been appointed Professor But the revolution of 
1848 soon burst forth, and we hear of him as an advanced 
Democratic Deputy contending fyr liberty and progress 
with the trenchant oratory he could use alike in politics and 
caence Political forces were too strong agamst him,and 
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^ luld to depMt from his university and country finding 
a home again m Switzerland, where be took up the 
doable hft of biologist and potincian as a Profosor 
at Geneva, and a prominent member of die National and 
Federal Louncil His all round knowledge is testified to 
by papers on Alpme geology, petrology, and prehistoric 
archawlogy Those who were present at the Norwich 
meeting of the Congress of Prehistoric Archeology m 
1868, remember hia robust presence and sloshing spewh 
To this Bubfect, at the tune rising into notice belong 
Vogt s discourses, well known in the Eitfhsh traniUtion 
edited-by Dr James Hunt, and published by the Anthro 
poiogical boa^ m 1864 under the title Lectures on I 
Man hiB Place m Creation ind in the History of the { 
Eardi There IS so much forable reasoning in this book 
thit It may still be read with profit thirty years afterdate 
It is true that the thesis of the book which gained I 
favour with the polygemst school whooe desire was to 
trace the races of mankind to several locally and apeci 

a ' " distinct origins is one which would nowad t>s 
find supporters among anthropolc^ists Vogt 
held that the various branches of the human race tra e 
their pedigrees to corresponding branches of the anthro 
pomorptia He cannot sec why American races of man 
may not be derived from American apes Negroes from 
African apes and Negritos perhaps, from Asiati apes 
In these lectures Vo^t shows a by no means admiuble 
mode of controversy by unpleasant epithets, more or less 
like those which in (>ermanv as elsewhere the orthodox 
world had poured on infidels and matenalists But 
his sense of humour was blunt and he evidently did not 
see that religion which has swayed the universal 
human mind nrom untold ages it a cosmic force which 
by Its very immensity should be out of the reach of 
K»es like calling a low type cranium an apostle skuU 
Lven more remancable in this respect is Vogt s Kohler 
glaube und Wissenschaft an invective m the name of 
saence on the iredulous piety which in countries where 
the trade of the charcoal burner is phed finds its best 
example among these isolated ignorant forest folk To 
the newer school of anthropologists the term charcoal 
burner's belief suggests quite a different sense One 
would sit down by them and question them in order to 
find surviviiig in their minds dens which are fossils from 
the most anaent times 

At a zoologist Vogts rcputuion rests upon less 
equivocal grouMs The subject supplied him with fewer 
opportunities of displaying his anti theological bias and 
he brought his grrat powers to bear upon a number of 
problems with the result that he ndded largely to the 
progress of loology His writings ire numerous nnd 
range over a wide variety of subjects and he by no means 
confined himself to comparative anatomy but mnde 
observations which entitled him to honourable rank 
among ^ysiologists In his Trnitd d Anatomic Com 
parde he tells us in the prefice to the second volume 
that he has studied and dealt monographically w th no 
less than twenty two types of animals belonging to 
nearly every class of the animal kingdom Much of 
this work was b^un in the earlier part of his career 
when he pubhshea mMy papers and several monographs 
upon the foms which he has afterwards chosen as types 
in his text bor^ He was an active embryologist in 
earlier days, and wrote on the development of Filana 
(1842) Batrachw(i844) Cepbalophora (1856) and Crus 
tgcea (1873) In 1853 he published observations on the 
fi^luation of the ovum He nude aspecial studyof the 
Siriwtiopbora m 1852-54, and produced m 1868 an adimr 
ably lUoitrated monograph, entitled Recherches sur les 
Anunaux mffneurs ie la Mediterrande which deals 
with Siphonqiihora and pelagic Tunicau His work on 
Branchipus and Artenua, published m 1872, is well 
known Vogt’s activity dm not decrease with advdhcitlg 
ypars, as is tesbfied by bis contributions to current scien | 
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tific literature nd the publication of his text book. Hik 
abilities were grt t ind he had a keen appreciation of 
tiw impoiratiLc f the special problems of zoology to 
which he directed h s mention But his interests were 
tTO various and h s w rk ranged over too grcit a number 
of subjects, to adn t f his nsii« to the position of a 
first rate authority n my one of them Had he applied 
himself solely to n« 01 rsc of study he would ny his 
powers of invest git oi ind his vigorous method of ex 
pMitmn have fiiund i place among the fiAcinost biologists 
of the century As t w is he dissipated too much 
energy and thought n ttrmpting to grasp too wide a 
range of knowledge h B T 

l C B 

At the meeting of the 1 ms Academy on May 6 M 
Blanchard referred n the following terms to the pirt 
Vc^ took m the study of the formation and mov cment 
of glaciers under the d rcction of Louis Ag issir 

At the begmn ng of August 1845 Ag iss 1 air \ed at 
the hospital of ( r msel lecompanied by C irl \ < gt 
Desor Nicolet and two students from Neuchitcl They 
brought their instruments with them for they I id come 
with the idea of determining the temperature of the 
glaciers of study ng the form of the snow and f ascer 
taming m what manner the n/vt forms itself nto e 

They had with the n two very experienced men as 
guides they resolved to take up their pos t r n on the 
smaller glacier of the Air wh h is of spccil merest 
the surface is strewn with masses of rock which produces 
an effect of a heap of ruins On approach ig the 
morane the investigatoni pcrcevcd that the glacier 
had advanced considerably since the prcvois year 
A hut left by Hugi tnc of the first explorers hail 
disappeared 

After a hr ef sui vey they fixed the plot c of nst illation 
near a large block and thi guides set to work to build 
a small house hixe enough to hold six people The 
walls were built of dry stones large flagstones served 
as boards beds were m ide of layers of grass covered 
with n Icloth and other coverings and were thought 
perfect 

As a matter of fact the opening which gave access 
to the house was very small but still Carl Vogt uW 
enter and where Carl Vogt could pass every one rr uld 
Instead of a door 1 curtain was put up In the night 
before going to bed t was decided that the dwelling 
should be called the Hotel dcs NcufchAtelos th s 
name was therefore cut on the rock n b g letters a ul 
time has consecrated it 

Docs not this reun on of young savants n the sol tude 
in the middle of a n iture both grand and sad offer 
a curinus spectacle to the m igination > 1 he no ses of 

the pleasures of this world md of public aflairs does not 
ascend as far is the hut on the glacier of the \ar 
aspirations and joys unknown to most mortals g late 
the hearts there These men who without effort w ih 
out regret 1 enounce comfort for many a long d ly dreipn 
of penetrating into the deepest secrets of n iture they 
discuss gravely most formidable questions and laugh over 
many incidents Agassiz never loses his good bunrui* 
and besor abandons himself to joking Carl Vogt alwa s 
sparkling with fun and h mscif capable of enliven ng an 
assembly of monks effectually prevents the poss b 1 ly f 
ennut 

Amongst the investigators, who are stirred by the 
same thought, peace is never broken on the sea of 
ice with no other witnesses than the blocks of gran te 
and the peaks covered with eternal ice there are no 
rivals In proportion to the extent of his aptness every 
one sets himself with enei^ to the common work Agassiz 
IS the undisputed chief the recognised mister To bring 
a stone to the monument he was building was the only 
thing the zealous workers cared about 
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** ThejrroM Mrly at the ‘ H6tel des NeofehAtdow ’, oo 
the itndce of four they had to be up The tune <A 
dmauig was rather trying, a» the water waa to cold 
and made them ahiver wt that oyer, nothing more 
was thought of than continuui|[ tlx^ research Agassis 
volunteeis to bore holes, the ice cah only be cut with 
great difficulty, for it resists the instruments While 
this operaticm is being done, Cul Vogt examines the 
red snow the strange hue of which it due to the presence 
of myriads of microscopic beings , he discovers many 
kinds of infosoria, and a pretty rotifer sowing the snow 
with Its purple coloured e^gs 
‘ Carl Vogt was neier inactive , m the last years he 
published, together with M Jung, a treatise on xoologyr 
Eveiy one will acknowledge that a life so well spent is 
in honour to humanity W 


/i/or£s 

Si isncx is but pooriy lepresented m the list of tht Queen s 
birthday honours Lo^ Ptayikir, previously a k C B , has 
accepted the honour of C C B Rear Admiral W J L Wharton. 
Hydrognpher to the Navy, has been made a Companion of the 
Order of the Bath Mr W M Conway, whose elimbe in the 
Htroalsyas led to the publication of some intiresting scientifiL 
results, hss lieen knighted 

Da !■ l<aaNKlANl), k KS Correspondent of the Ians 
Academy of Sciences, has been elected Foreign Assocute m the 
place of the late Prof van Beneden 
Da LsMAtCH, of Kiel has betn elected a C >rrespon<knt of 
the 1 an* Arodemy of MSdicme 

Paor Thommsin who has been a Corresponding Member of 
the French Academy if Inscnpu ns since itlfo has been elected 
a Foreign Assuciale, m the place of the late Su H Kawlinson 
The 7iMwf correspondent at Melbourne says that a meteoro 
logieal observatory has been established on the summit of Mount 
WeUuigton, Tasmanu 

A UllXION acres of forest land has been reserved b) the 
Province of Ontario as a great natural park for the presenatiun 
of native animals and plarls 

Tut discourse at the Koynl Institution 11 morrow evening 
wlU be delivered by the F arl of Roase the subject being “ The 
Kadwnt Heat bum the Moon during the progress of an F^ilipse 
That on June 7 will be by Prof A C imu F R S This lecture 
will be delivered in French and the title will be, *' Phenomines 
f^fiyeiquea da Hautes Regions de I Atmosphire 
THaouoHagiftcgMr C McDonald (says S Mcfiill 
U niv eisityhas secured thirty dv e acres of land for botanicvl gardens 
and on obeervatory Fron the same source we leant that the 
ressdue of (He esute of Mary D Peabody hai been left to the 
Catholic Universit) of Washington, for thv foundation of scholar 
shipa (probably three or four of the value o' 5000 dolbus each) in 
the chmical and physical suencei 
Among the ai^ntments abroad, we notice that Dr N V 
Utsmg has aqcepted the Professonhip of Mineiakigy m the 
Cmvcrsity of Copenhagen, Dr F Kwsch has become lurtia 
ordinary Froftnor of Zoolog) in Berlin Univemty, Prof Emil 
Bchnng has beocmie Ordmar> I*iofessof of Hygiene at Marburg, 
and Dr Zonswski (pnvst rlomt in malheasatics at KraUu) haa 
been promoted to an F xtraoidinary Profcsaonlup 
The electifcal power developed at the Niagaia Falls will 
aoMi take the place of atenm several hundred miles distance 
rim the Faltl, mdodmg New Voik City An important pro 
posed application ii to the bne Cana), wMch has just opened for 
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the leaMMi ExpenmenU will be nwde for applying the power 
by a trolley syMem and the raductioooi expeoM vrill pcobaUf 
dnveoutall other means of uaiupottatian for gram, fte., from 
Buflalo to tide water, dutmg the season of navigatiaa 

At the IntemaUoiial Horttcultoral Congress, opened at Pans 
on batnrday, resolutions were unmumouily adopted to the effect 
“ (t) That the French Government should associate itself with 
the request addrasstd by the Italian Govemment to the Swisv 
Confederation, with n view of ubtnining the revmon of the Bemc 
International Convenbon, and the free cinmlatioa between all 
countries signatory to the convention, of all vegetables and vmes, 
accompanied by a ceitifiuUe of ongm, and (a) that the poaul 
administration should return to the old reduced tariff, of which 
penodical pubbcations on hordculture have hitherto had the 
advantage 

E VI CRTS are lietng made (says the Amtrttan Nsturalut) to 
raiseafondufis,ooodollaisforthepurposeofbnngingMr Peary 
and his two asiistanU home from North west Greenland early 
next autumn, and, m connection with this, to prosecute scientific 
investigations during the available summer season It is hoped 
by this means, to charter and fit out a staunch steamer, built for 
Arctic service and commanded by experienced Arctic navigators, 
which shall start from St John a, Newfoundland, on or about 
July 5 1895 fe' Inglefield Gulf North west Greenland, lal 
78* N Mr Peary s headquarters 

Wa have received a notice concerning three " Pnestley 
Schohushipa in Chemistry two ‘‘Bowen Scholarships m 
Lngtneenng and one in Metailntgy, which have been founded 
by the late Mr T Aubrey Bowen, of Melbourne They arc 
intended to enrourage and afford fecilibes for the higher study 
of these subjects in Mason (Allege, where they are tenable for 
one year, with the posiibibty of renewal at the discretion of the 
Council of the Cdlege The annual value of each is 
Although naturally good work done at Mason College will be 
regarded as a specully fisvourable qualification the Council have 
generously thrown all the Seholaisbips open to general competi 
tiun The first award will be made in ^ptember next, and all 
particulars mvy be learned on application to the Secretary of the 
College 

The go’d medal of the Linnenn Society haa this year been 
awarded to I rof Ferdinand Cohn, of Bredau, whose name is 
well kn >wn in connectioo with the Betanu fatmtal, which be 
lias conducted hugely adorned with his own contnbutions from 
1870 to the present time The work of Dr Cohn extends over 
half a century He was one of the earliest to investigate the 
life histoiy of the lower Alge, and to demonstimte that they are 
not asexuil His imjiortant paper on ProtMactni fltmahf 
published so long ago as 1850, was translaled by Busk for the 
Ray Swiety Suhe^uent ps^ers by him, on the mode of re 
production of mwmAsu, and on the development ot 

Vahax, mark a disbM advancement in botanical science The 
medal referred to was awatded to him at the onmvettaty 
meeting of the S4th mat, and has been forwarded to Breslau, 
fat bis acceptance, tbroaf^ the German bmbassy 

At the anniversary meetiiig of the Royal Geographical 
Society, held on Monday, the Founders Medal waapreaented to 
Dr John Murray for hia aervneea to {diyaKol geography, and 
eapeaally to oceanognqihy ifainiig the hut twenty three yean, 
nbo for his mxpa of the floor of the ocnan, hla catcalations re 
garding the volume of coi|tments and oceans, hu study of the 
orlgm and formation of coral depoHU, and for the aumulus he 
hu given u> r*searches m phyaical geogta|ffiy The other 
awards were the Patroml’ Medal, to the Hon Geoige N 
; Omars, M P, (1) for hw woik on the history, geography, 

I arehieology, and pvlitics of Peiwa (j) for hit joumeya u 
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F^h IndcnChlDt, which h»ve resulted in further pubbcetioni 
of {(engnipiikal u w^fl u poUtieel end geneml , end (3) 
for hu Journey to the Hindu Kush, the Pumirs, and the Oxus, 
together with e visit to the Amir of A%;haaistsn, in his capital 
of Kabul The Murchison Giunt, to Mr Eivud Astnip, for 
hu remerkeble journey, with Lieut Peary, across the interior 
glader to the northern riiores ci Oreenland 1 and for hu inde 
pendent journey along the shores of Melville Bay, the Back 
Orant to Captain C A Larsen, for the geographical and 
meteorological observations made by him during hw Antarctic 
voyage in 1894, and for hu discov^ of an active volcano on 
Christensen Idand, of several other ulandi, and of part of the 
cast coast of Graham Land, the (fill Menmnal for 1895, to 
Captain J W Pringle, R E , and the Cuthbeit IVek Grant for 
1895, to Mr O h bcott Elliot, for hu explorations of Mount 
Kuwenzon, and of the region to the west of tboVictoru Nyan/n. 

Wr wish the American Metrological Society success in its 
efforts to extend the use of the metric system in the L'nltod 
Statee, and to procure general agreement with regard to the 
constants of kcience Its ol^octs are ambitious, as the follow 
mg ktatsment of them, from Siieace, wilt show (1) To im 
prove existing systems of weights, measures and moneys and to 
Imng them into relations of simple commensurability with each 
other (a) To secure universal adoption of common units of 
measure for quantities m physical ohaervation or investigation, 
for which ordinary systems of metrology do not provide, such as 
divisions barameter, thermometer, and denaimeter, amount 
of work done by machines, amount of mechanical energy, 
active or potential, of bodies, as dependent on their motion or 
position, quantities of heat present in bodies of given tern 
peratures, or generated by combustion or otherwise; quantity 
and inteiistcy of electro-dynamic currents t sggitgate and efficient 
l>ower of pnme movers accelerative force of gravity, pressure 
of steam and atmosphere, and other matters analogous to these 
(3) To secure uniform nmgeas to standard /s/Wr tfrtftrtMttt or 
physical conditions to which observations must be reduced for 
purposes of comparison, espenally temperature and pressure, to 
which are referred specific gravities of bodies, and the rero of 
longitude on the earth (4) To secure the use of the decimal 
system for denominations of weight, messiire, and money derived 
from unit hosee, not necessarily excluding for practical purposes 
binary or other convement divisions, hut maintained along with 
such other methods, on account of facilities for calculation, 
rcduclkmi, and comparison of values, afforded by a system 
conforming to our mimencal notation 

On Januaiy 18, the great seismometrograph at the Osservatono 
del Collegw Romano at Rome legittered five eanplete pulsaUom, 
of slow period characteristic of earthquakes ongmating at a 
great disunce They commenced at 4h 37m 300. p.m ((,ieen 
wich mean time), and lasted im. aas., giving an average dura 
twa of Id 4 seconds for each pulsation On the same itay a 
severe earthquake vras felt along the east coast of Japan, and 

was recorded at Tokio at 3 h. 4 «m. * 4 * The distance between 

this place and Rome beiqg inborn 9500 km., t|ie pulsations must 
have travelled with an average veloaty of 3 a km per sccond(see 
Naturr, voL L pp. 450-51 , vol. li p. 463). At NicaUiew and 
Oiaricow, In the soudi of Kuada, the horUinitBl pendulums were 
disturbed for neoi^ an hour, tha epoch of imnhnam ampHtiide 
oecurring a few mfawtes earlier than at Rome. 

Mr. Maiuhau. Hau publishes in the /m»we/(vol 
xvtt. p. 438) a note on the progress made In the study of 
giocieTs, for whidi imrpose a C^mittec was apfiolnted at the 
meeting of the Interaathmal Coogreas of Oeolo^ at Ztirfch 
Cfood work repeats to havs been done, in eiploritig and map-* 
pfalg, among the ghOeta of New 2«akM, Jntto eourse of wMeb 
Franc Joeeph Gla^, on the west coast, was found to end at a 
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height of 69* flit alsivc the iea,and a dtsUnce of fodr miles 
from It The rate nf movement is, of cours*, variabie t an 
average of the olisirviuiims (with certain omisstons) givea 154 a 
inches per diem Vaiii)» contalnfaig large glanera give in 
dications that the iic his laxm higher than K is it the present 
day, and has paused at four different levels. Work also haa been 
done among the glacias of the eastern side tf New Zcialand, 
and a few facts are reconlcl imong them, that in advancing the 
ICC apjiears not to plough up the earth In conrluskm, Mr 
MnrshaJl Hail calls upon mounism climbers to help in the work 
of the Committee 

A PAPER on “The Unin uf the Mirrocephalic Idiot,” by 
Prof D J Cunningham, IKS, and Dr Telford Smith, read 
licfnre the Rnyal Dublin Vaiiiy nearly a year ago, and noticed 
at the lime in these columns (Naiurf, voL 1 p aSy), has just 
been published m the Sixirty s TraHtachout 1 he authors give 
the results of a thonuigh cxaminauon of the brains ami sWulE of 
two typical microcephales. Their study leads them to accept the 
view arrived at by Sir (,eorge Humphry, from an examination of 
microcephalic and macrixriihalic skulls, vir “ There is nothing 
in the specimens to suggest that the deficiency in the development 
ofthc skull was the leading feature in the deformity, ami that the 
smallness of ihi Ixmy cerebral invelope exerted a compressing or 
dwarfing influence on the brain, nr anything to give eniourage 
ment to the practice lately adopted in somi instances uf removal 
of a part of the bony case, with the idea of affording more spaci 
and freedom for the growth of the brain In these, as in other 
mstances of man and the lower animals, the brain growth is the 
determining betor, and the skull grows upon and accommodates 
Itself to the brain, whether the latter he large or small ” 

Dr W M Hapi-kisk has lirought together his Indian ex 
penences in anti choleraic muculitions, and has published them 
m the /ndtOH Vtduei Oaot/fe In spite of the very numerous 
difficulties which he had to encounter in carrying out his mvesti 
gallons, Dr Hallkme has succeeded, with the assistance of 
others, m inoculating no less than 33,166 individuals with his 
cholera vaccine Every pains was taken to obtain trustworthy 
records of the results derived from these inoculations, and, as for 
as can be judged from the dita to hand, the balance appears to 
bi decidedly m fovour of the process. This is perhaps especially 
lirought out by Dr Haffkine’s work m Calcutta, where ihe per 
centoge of attacks and deaths amongst the inoculated was 1 18 
|icr cent , whilst amongst the non inoculated the jirrcentiige uf 
cases amounted to 15 63 per cent , and of deaths 11 63 per cent 
One fact has indisputably lieen established by these investiga 
tions, and that is the harmlessness of the uperettun , in view of 
this It IS to be hopetl that the inoculations may lie more widely 
spread, and further facilities thus offered fur the collection of 
observaUons on this very imjiottant subject 

A vrar’s actinometric observations, made at the Konstan 
unow Observatory, ftiwlowsk, are recorded by J Schukewitch 
in the fitr Mtttorohgu They have le<l to some 

unexpected results reganling the intendty of the sun’s, radwtiun 
at diflerent seasons of the year Thu intensiiy, as measured on 
the sui&ce of the earth, depends upon the altitude uf the sun 
and upon the transmitting power or opaaty of the atmosphere 
llie mtensitiet were measured by a Ihmtkmnetet with blackened 
bulb, wtuch was exposed to the sun side by side with a precisely 
sinulu one which was kept in the shade To test whether the 
two thermometera were identical m their behaviour, two succcs 
kive readings were tsiken, in which first the one and then the 
other was shaded It was found neecsMuy to lake the mean 
of these two readings in each case. The tables emlxxlying the 
rtsulU contain, besKles the intensity, the state of the sky, the 
altitnito of the sun, and other metetwpfogical data- From these 
tafalaa the yearly coarse of intensity of the unclowled sun at noon 
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u workr<l <iuL It «ho\(s a |>nnci[wl muimiMi in April, • 
aeconilary maximnin in September, and chief minimum in 
Novemlier The mtenaity of solar r ad i ation for equal altitndei 
IS greatest m srtnter and least m stimnKr, a circumstance which 
tends to equalise the winter and summer temperature A great 
duiunutiun of trensmisubilily is brougUt about by that phenu 
menon so characteristic of the middie European continent, called 
in (lermany HthtHratKh, an elevated stratum of peat smoke 
which gives a hunt and rather pleasant odour, usually taken to 
indiuile the continuance of fine weather The author finds 
greater ojiocity in front of an atmotpheric depression, and 
greater transmissiliility after it The clearest air is preceded b> 
a heavy summer tom 

Thk Meteorological Council have published a valuable bet of 
monthly meteoioIogKal charts of the Red bea, showing the 
prevalent winds and currents, with other infurmatian of use to 
seamen imsung through the Sues Canal to India The wind 
observatums alone number nearly 75,000, and have been supplied 
from logs specially kept for the Meteorological Office, from ships 
belonging to the Royal Navy, and various other sources. Loch 
chart, of which there are twent) four, contoms useful remarks 
refernng to the leading features, which ore shown graphically, and 
the mtroduction to the Atlas containt an Interesting general 
summary by Lieutenant C W Haillie, R N , Marine Super 
intemlent. The wind charts show that from Octolier to 
January northerly winds are prevalent over the northern half 
of the sea, and southerly over the southern poruon htom 
February to May the northerly winds extend further south, while 
southerly winds prevail from near I’crim to about the i6th 
parallel From June to September, northerly winds blow over 
nearly the whole aea ( ales are most frequent lietween 
November and Match , they getierally blow from the southward, 
and are mostly met with in the southern part of the sea. The 
currents are somewhat erratic, and while oeeaxlonnl strong 
streams ore expenenceil locally, their velocity is not usually 
great over large areas. The Gulf of Aden may be taken os an 
exception, as the cunenls often set there with considerable 
veloeity An interesting feature has been notwed in the range 
of sea temperature in the Strait of Bali-el Mandeb, near the 
lilond of I'erim, where it amounts to ao* at the period of the 
S W monsoon The whole work shows evidence of the great 
care and Ubour bestowed upon it 
Thb extent to which many of the American agricultural 
experiment stations ore devoting attention to the culture of 
small fruits and other minor cro|Si is perhai>s significant of on 
impending change in the economic bearings of the mansgement 
of the soil, and of the partial displacement of thc^mmik culture 
which has hitherto almost monopvdlsed the field of experimental 
inquiry Bulletm Na 55 of the Purdue University Station, 
Lafayette, Indmim, opens with a description of experiments with 
small fruits, carried out in response to the numerous inqnines 
received from forpun and others concerning the different 
vanetias of such fruita. Strawbernea, raspbemes, blackberries, 
currants, gootebepies, and grapes, form the subject of thu 
section of the report Field experiments with maue and oats 
ore nest dealt with, and amongst the results noted, it is stated 
that better yields have followed the sowing »f two bushels or 
more of oats per acre than that of any smaller quantity The 
bulletin conchidee with a notice of exp^ments with sugar beet, 
but in view of the deaperate condition to which the beet growers 
of France art at preaent reduced—despite the artificul support 
which the sagar industry there Vecetves under the bounty 
system—w» qannot see any immediate hope for the American 
beet-sugaif Industiy This, indeed, is practically admitted in the 
bull^n, for it Ja sajkl i " The ctmduion of the sugar business 
throughout alt ingar producing cauntrit* is such that thete seems 
NO. 1335, VOL. 5a] 


to he little probability of capilal beiiig inveated in beet-sugar 
plants in this country at present ’’ The poWts wWeh ore reported 
upim Include comparison of varieties, tiihe of harvest, the re 
spcctive elfocu of bacterial disease and beet scab on the sugar 
content of beeU, the effect of loosening beeU some time befbiw 
lifting them from the ground, special thinning, tests of fbreignaiid 
American seed, and yield and cost of crop per sere It is con 
eluded that, under more favourable economic conditions, beet 
fimtones might ndvanisgeously be established in the State 
Indiana. 

A PAPER by Wilhelm von BeroM, on the lines of equal 
duturfasnee of the magnetic potentud of the earth, appears 
in a recent numlier of the Sett dtr Akad ekr H'Itt aw Btrhn 
The deviation of the potential at any place from the mean 
value of the potential coirctponding to the poiallel of latitude 
passing through this place being called the disturbance, 
the author giies the theory of the tines of equal disturli 
once He shows that the westerly (or easterly) component 
of the earth’s magnetism is given liy the rate of change of the 
disturbance of the potential along the parallel of latitude 
or W = ® where Va ii the distuiixince for the Imtentlal, 

and isan element of a latitude circle Hence it follows 

that a knowledge ol a weateriy com|x>nenl of the earth’s field 
for the whole surface of the earth suffices to everywhen. deter 
mine the dUlurLaiice m the magnetic potential, and draw.the lines 
of equal disturbance Wherever the lines of equal dtsturbance 
are tangential to a circle of latitude * o, and hence Wso, 

or alt such points will he on the agonic lines, r s the lines atoag 
wMch the declination is xero. At all placea where the lines 
of equal disturbance are Ungential to the terrestrial raeridiaiv 
the northerly component of the earth’s field has its noanal 
value The author has conslracted a chart trf’ these tinea for 
the epoch 1880, using the data given in the magnetic charts 
published C, von Quintus lalius. The mean value of thu 
magnetic potential for the bUitude A is found to be given with 
a high degree of accuracy by the exprewon V. = K sin k, 
and the author considers that this simple expreiaan must haw 
some special significance, and not be merely an emfdrical 
formula 

A PAPEB, b) Mr G C Whipple, entitled “Some Ohserva 
Uons on the Growth of Diatoms in Surface Waters” (Teckut^ 
logical Quarttify, vol vii), is a valuable contnbuUon to the 
study of the pencxlic frequency of microacopic organisms m 
freshwater areas. The work is noteworthy os having been carried 
on m a biological laboratory attached to the Boston Water WoHu. 
The author’s general results are here given 1 (i) That the growth 
of duttoms m ponds u directly connected with the phenomMia of 
stsgnauon, that thetr development does not occur when the 
lower wiaUof water are quiescent, on account of greater densityt 
but rather during those periods of the year when the water is io 
circu ation from top to bottom (2) That diatoma fiowrbh best in 
ponds having muddy bottoms. (3) That in deep ponds there are 
two well-defined pniods of growth—one in the spsiiig and one 
ID the autumn 1 that in shallow ponds there is nmally a spring 
growth but no regular autumn growth, and that other growths 
may occur at irregular intervala as the wind happens to stir up 
the water (4) That the two most important conditions for the 
grosrth of diatoms ate a suAletent supply of mtrates and a free 
circulation of air, and that both these condihoos are found at 
those periods of the year when the water u in ciicnlatkiii. (5) 
That while temperatute hnspoatiUy a alight influence on the 
grosrth of diatoms, itb ipf so little importance that it tibeftntH 
afiSrottheinwaaoiialdiilHbutloa. (6)Thattheincieaaeiofdiat<wu 
takes place anhstanthOly in nccordnnce with the law of giq- 
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oxtiic*] pragnMkm, and that the cenation of their growth la 
otMcd by the diminution of their food mj^y 

Ma H G Wbus’i adentific iintaay, the *'Tune Machine *' 
which has been appearing aa a leriat in the tttm k*ouw, will be 
pa bM a b e d m volume form, by Meana Heinemann, m the comae 
o£ a few daya. 

Mk. OnBBRT KAPPhaa arranged with Megna. WhitUkerand 
Co. for a traaalation ftoat rite German of Ua new work on the 
" Aitcraate Cutnent Tacafonner " The rohime will be pabUahed 
in rite ‘‘f^edaUati* Seriea” m the autumn. 

Thb pepen on the rdation of diaeaaea of rite apinal cord to 
the diatributioa and tealona of the apinal blood veaaela, recently 
contiriMted by Dr R T WOliamaoir fo the jUMfoi/ Ckronuh, 
have been reprinted and pubUahed in book form by Mr 
t^. K. Uwia. 

Tltn wreek’i new ediUona include Prof T Pretton’a philo 
Mtphkat *' Theory of Lught,” publuhed by Meaari. Macmillan 
More than one hundred pages of new nutter have been added, a 
valuable addition being an account of Prof Newcomb’s expen 
medte to determine the veldcity of light The second edition 
h«a appeared of the late TtoL Cayley's “ EJementaiy Treatiae , 
on El^ttk Functioni” (Macmillan), the font edition of which | 
was pubUahed m 187& Another second edition, received during j 
the past week, la “A Pint Book of Electricity and Magnetism," j 
by Mr. W. Perren Maycock This book, new greatly enlarged, ' 
u pulitikhed by Messrs. Whittaker and Co. 

Thr Deutsche Seewarte, which, with the year 1894, has com 
pleted Its twentieth year of useful activity, has just issued the 
seventeenth volume of Am Atm Arthw Tltis work, which has 
contained many elaborate and valuable dlscusaioni in meteoro- 
og/, navigatioo, and nautioal astronomy, is now devoted more j 
especmily to discussions of practical utility to seamen Among 
the articles of more general Kientific interest may be mentioned 
one by Dr Orositnaon, on the application of Bessel's formula 
n meteondogy, and one I7 Dr Maurer, on the application of 
graphical methods in meteorology and physics generally 1 the 
latter investigation may posMbly lead to the substituiinn of this j 
method for the use of tables in some of the problems of nautical 
astionom) 


Tkb additions to the Zbologicsi Society’s Gardens during the 
past sreek include six HMiy footed Jerboas (Dtfm kuttfti), 
taro Lesser Egyptian Gerbilles {GtritUm irg/phus\, two LyUan 
/ontlas (letsHyx lytiet), two Grey Momton ( Vananm gristus), 
two Egyptian Mastigures (Urammlue tfim/tt), three Egyptuui 
Geckos {Tarentala mmukns), a Cmnroon Chameleon 
<C *n ww 4we vutgarn), seven Common Skinks (5<v«r«s 
two Cerastes Vipers ( Hftra ctraties), two 
Diadessed Snakes [ZwMmt dMtUxM), from Egypt, presented 
by Ur John Anderson, F.R S » s Orysbok [ffeiHragm 
melanths, 9 ), from South Africa, presented by Mr J F 
Matchuin j a Wapiti Deer (Omv/ nttmUmtit, 9 ). a Japanese 
Deer {Ctmtt riAa, Q), a Butehell’s Zebra (Si/utu irnrtktm, 6 ), 
two Polar Hares (£A(mi gkuitht)^ born in the Gardens. 


• OUR ASTRONOMICAL COLUMN 
MKacuav amd Vbnus.— The planet Mereuty is now an 
evenity atar, and will be fovourabiy jdaced for obaervation until 
towarditheendof June The greatint domBriion wUI occur on 
Juoe 4 at tsh., when the planet wW tiwaikibout ih. 4am. after 
the amt the decUnation wOl then W neariy •]* north, and the 
appaient diameter a Imle ovet f Jopiter uriU be in close 
pi^mtty to Merctuy during the ament peiipd of its visibility, 
so tost pbserren not empl^iig wescopw gumt Iw carefol tO 
diieriminite between the two \ at Hougman, Mercury will 
pneede Jupiter bjr about 8nu ip ibA., and wiU be about 
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degrm forther nf.rih The two plaiicli will be in aelMal con 
jun^ on June 8 4h , MetcnrybSng cT 47* N of Jupiter 
Venus, also, is most favourably riluated for obaemtfon at 
the present time, and the great brUllancc of the phiMt in the 
western sky after sunset cannot foil to attract the atteOtfcm of 
the mast mdifferent it will not, however, reach unodmum 
brmhtnesa until August 13 The greateet eastern dongation 
wiU occur on Ju]> 11, anJ the apparent dmmeter will iWMaae 
from 16“ w June 1 to 59 at the inferior conjunctioit on Sep 
tember 18 

ThbToialSoiar Eciii»,k iw 1898 jANiiAav ai-*a—In 
addition to the eclipse ui the mn whicn will lake pUoe on 
Auguit 8, 1896, and for which we understand prepaiatioos are 
already well m hand, there will be another important solar 
eclipse before the end of the present century THs will occur 
January 31-aa, 1898, ami the Nauiita! A/mansf Cirtulmr, 


-- the meteoromgiuil conditions prevailing at various 

pidnts along the track of the ixlipae duriiy the latter part of 
January is being collected through the aswtance of Mr Eliot, 
Meteorological Reporter to the Government of India. It is 
proposed to publuh this information early in 1897 

As the next sun spot minimum is not due until the year 1900, 
observabons of the phenomena of this eclipae will furnish in 
formation os to the solar conditions during the transition from 
maximum to minimum 

The Astro-photographic Chart —The third part of the 
second solume of the fin/ittiit of the Intematloaal iWrmanent 
Committee, gives an account of the present state of the great 
undertaklw to prepare a photographic catalogue and chart cif thr 
heavens. The reports from the vanotis participating observatories 
indicate m general a rapid advance towards the completion of the 
iihotogTaphs which are intended to form the basis of the cats 
logue , four of the eighteen observatories have already completed 
the zones allotled to them, and it is expected that at least eMl 
more srill reach this stage by nsM spnng. Systeusatic won at 
the South American ohsernstories has been ecnously interfcied 
with by pobtical events) bat it is satisfoctory to learn that the 
AustrsJian and Cape of Imod Hope astronomers are prepared to 
come to their assistance An immense number of catalogue 
plates with short exposures has been taken with the various 
mstromenta, no less than 7SJ having been taken at Pans, and 
at the Capa The measurement of the catalogue platea b 
alro in a forwMvi state at several of the obvervatones, but the 
reductions have scarcely been commenced 

For the chart itself, not one third of the leauUte photogiaphs 
have yet been obtain^, but the progress of this part of the srork 
IS necematily slow, in consequence of the fong expoeurev 
reuuired. 

br Gill proposes that the Committee should meet in 1896, to 
reconsider the vinous questions left open at the former een. 
fercnce, among winch one of the most important relates to the 
scale of magnitudes to be adopted. 

Four important memoini alio form part of the ni as nat report 
Prof Turner and M Prosper Henry discum oiihrent meuiods 
of reducing the plates, M Trfpied gives his experiance and 
views os to the dctenninatloa of magmtudes, and M Dormer 
discusses the wrions corrections for instruromiial errots. 

Awarii Of THE WAtsoN Mbdau— On the recommendation 
of the Board of Trustees of the Watson Fund, the U S 
NaUonal Academy of Sciences Jast year unanlmausly awardevi 
the Watson medal to Dr S C Chandler, for his mvestigatiunv 
relative to variable stars, his work in connection with the 
varUtlon of terrektrial latiludet, and his researches on the lews 
of that variation The recommendation was noted in these 
colamns a year ago, and a descniHion of the faunduig of the 
award was giv-en (KArtiRR, vol I p 157) The medal was 
presented to Dr Chandler at the recent meeting of the National 
Academy, and 5irMwrr for May 3 conUint the report of the 
Trustees, setting forth the growids upon which the sward was 
made, and bneliy suung the history of the kivestigation of 
chaagst of latitude Dr (nuuidletfo work upon the sui^ect 
began srith observations made by him in 1884-85. His obsetv 
ations, continued uninterruptedly for fhirteen months, revealed 
a profrmsivfe elmnge of a prnnoatwed periodical character in the 
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instnimental v»lue« of the ktitiide CbctwMuCft prevented 
him from cnnyiiv on the work until lix yminktw, when betook 
up the probim afnin. The rendu then tg^Xaincd me pubhihed 
in A Kne^ of eMteen rapen mibe 4rf^w)Mi(A«//M/W(i/(i89i- 
94), exclunve ot n lene* of 6ve pnpen open a topic cloMfy 

’ -'w*eoniUtiL Theeepupen 

_ . , e in tide column, »o ft w 

_, .0 do more then refer to them now 

In connection with wMble itnrs, beeidef the incidenul work 
of olnervntion and diuovery which Dr Chandler has contributed 
to It, hit work hak invohed the collection of all the data in 
astronomical hutoiv, their diacuanon, and the formulation of | 
the elements of thefr light varlatiOna into numerical lawa Hm ' 
imporUnt researches upon comeUiy orbiU are alMi well known ' 


^ the little crater t while if the cnnent ubroken, and the Ught dies 
out, you wudi that Turner had painted the limpid tints, and that 
Rudun mi^t describe their tovelincas. 

The eflfcct when either tungsten or ailver replaces cbtominm ia 
( much the seme, hut, in the latter case, the glowing hke is mom 
, brillunt in its turbulent boOing, and bhw vnponn rise to be 
I condensed in indeacent beads or disliUed silver which stud the 
crater walls. 


A LECTURE EXPERIMENI 
A FURTHER description of the me of the electric furnace 
“ recently exhibited at the Royal Society, for the purpose of 
lecture deme^rationa, may be ua^l, as pictures, some six feet 
scroM, of the interior of the furnace may readily be projected on I 
the screen This u effected by the ah] of the device which ' 
hualready been given in NAruKIcfp. 17, fig a) The result | 
IS really very beauriful, thongh it can only be rendered m dull 
tones by the accompanying illustration (Figs, a, b1 It may be 
well, therefore, to sUte briefly what is seen when the furnace 1 
IS arranged for the melting of iheUllic chromium liirectly 
the current la pooled, the picture reflected by the mirror R 
(Fig a, fee ri/), shows (he interior of I he furnace (fig A)ltkea , 
dara crater, the dull red poles revealing the metallic lustre > 
and grty shadows of the meUl beneath them A little j 
later these poles become tipped with dueling white, and, 
in the course of a few minutes, the temperature rises to 
about 3500* C Such a temperature will ke^ chromium well 
melted, though a thousand degrees more may readily be attained 
in a furnace of this kind Each pole is soon surrounded with a 
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lambent balo of the green-blue hue of the sunset, the ccefnl 
bond of the alt cbwpng lapuUy from peach blosnm to 
lavender and puiple. The arc can then be iengt^—^ - 

polea are drum fiirther and fbither asunder, 
masaea of ebromte fuse in silver drimlet*, below a ^ 
Mdofli^t, pamii« into green of lutroos cmeiald > then the 
but IngnmtM of chromium melt into a shiniiy lake, which re 
ftectf the gfowing ndca in a glory of green and gold shot with 
oiango Imea. ^ a few minutes later, ai the chromium bant, 
a shower qf heOHint spuks of metal are pro)eoted from the 
fliraac*,aiau 4* clouds of ruswt or brown vapours which wreath 
KO. 1535. VOL. 52] 


Such expenmenls will probably lend a new interest to the us 
of the arc in connection Mwitb astronoimcal metallurgy, for, aa 
Ocmtge Herlierl said long ago— 

" Star, have tbeir itoniu ewn id a bigb decrM, 

As wall a« wt , 

and Lockyer hu shown bow important it la, m relation to such 
storms, to be able to study the disturbances m the vanoni lUmta 
of the stellar or solar atmosphere Layers of metallic vapour 
which differ widely in temperature can be more readily obtained 
by the uie of the electrical furnace than when a fragment of 
metal is melted and volatiliaed by facing n in the arc, in a 
cavity of the lower carbon. w C, kobsr re Atis i 

TI/E LIFE-HJ^TORY OF THE CRUSTACEA 
IN EARLY PALAEOZOIC TIMES 
TN his recent anmvemty address to the Oeologieal Society, 
* the Preaidem, Dr Henry Woodward, F R.S , after 
the usual distribution of meoala and awards, the reading 
of obituaries of deceased Fellows, and some prdiminary 
matters relaung to the aflairs of the ^iety, ineludlim the moot 
question of the introduction of ladies as vuitors to the evemag 
meetings, devoted the remainder of hu address to a brief dis> 
cussion of '• borne Points m the Life-history of the Cntslacea 
in Eoriy Paheozou: Times ” Dr Woodsvard continued a« 
follows I—"Of the vatioiw groups of the InvertefenU whme 
anceatiy extends mto Pabeoeok times, none potMsa a greater 
interest ftir the geologiat than the Ouataeea, whose existence u 
proved as for back aa the Lower Cambnan rocks t INtile their 
near allies, the Atachnida, have been met with in strata u old 
aa the Silurun 

" My earliest papeix on the Euryptendaapoeared in 1863 and 
1864, and an account of Afyfemwwr and StmiarjUt w— 


Cnnta^’ in which an attempt wma made to show tlm evelMioB 
in time of tbt vanooa forms belonofaift to this dasS, gnmUcsIty 
denklsd 00 an engraved foUktt^bMt, wfth ex{daa«totr tWL 
^ it wttpo^ out thm dm mafai deudopaant of the bnMMW 

the Berypte^Sirthr''jS 3 i 2 ln^ *u!? 
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Amil>r*faUem«H end other forme in the Coel Meemrcet the 
Stomatopodi by fygtttfkMhu Coeftrt, the Amphipode by 
{kmftmtfx, both in the Co«l Meeiurek, end by msifoHtsna 
in ttie Penmen Leetly, the Cimpedie, by the enomelou* ftmn 
TurrUHtu, from the Wenlodc limeetone 
“ In November 18^ I leid before thu Society the evidence 
open which 1 beeed my emngementof tbtPutygrttvcA Lvnmlt 
in one orderi for which 1 ado^ Dene't very ^Mwopriate neme 
of Meroetemete (or ‘ thigh mouthed' enknelv—eiqiended to 
include ell |haee eoeient crmteceeni comprehended m the two 
Mih-hlden «f Ewypterlde end XipboMiiWi end fotmlng two grouni 
of end ihort bp^eTl^. quhe peteUei to the 

Anchyoum end Mhcrofite in the Oecepode i even the inter 
medieto fotme -^eorreepondlng to the Anomoafe—being pete! 
leladlqr the UiemieipMie {UmtHupu, Pttuttpmipu.^c ) Thu 
fftoqp formed the eubiect of e monogreph pnbtuhed by the 
noemitogmplucel Society (i86)-i878)^pritiiur lygenemend 
8e ipeele i 09 of which ere Pmaoeinfrm ye The uitegnty of 
tttt gTotip, fiiwnded on the reieerchee of Htulcy, Setter, Dm, 
HnH, md meiw others besidee myself, hei bm dnnly mein 
tai^, elthoi^ many attempts have since been made to detach 
it from the Cnistacee and it whh the Arechnida. For 
inatimce, it was proposed by Dr Dohm, In iSyi, to include the 
Metpitinnnta in a still lai]^ division, under Haeclcel'k term 
(jigHitoetiace, whhdi was made by expansion to embrace the 
Memslomata and the Tnlobita, and to be placed kttntttt the 
Cnstaoea end the Aiechmde. 
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which form the survivnig representatlv«* of thu enctwat Older of 
the Meroetomeu, and are so Widely diMiibuted m the Coal 
Meaeavea of North America, Britain, Ac.—have likewise been 
dlscoiveted as for back in time as the Upper Silurian of Lanark 
shire, being represented liy a small fonn which I named and 
described, in 1868, A'eohmulus faktUus, having eight tbomck: 
sqpncnts apparently free and movable, but wantiiy the^-emne, 
which probably was de\elr>|)ed later In life, ormaylftVc Men 
represented by an extremely khurt terminal plate, as we aee Is 
the case in the young larval Iimulut Thus the earliest fossil 
king-crab knoyrn piobaldy rcvembled closely the free swimming 
larva of the living king-crab as it leaves the egg 

“ As to whether the I* uryptenda—with thm evidently aquatic 
brsnchiated reepiiation, their jaw foot provided with hwimming 
(not walking) extremities—are in the direct line of ancestral 
relalioiuhlp to the recent acoipions, I may refer again to my 
paper • On some PoinU m the Structure of the XijdiMuia,’ Ac 
—‘This IS one very strong aigument, to my mind, in favour of 
the higher soological pomuon ui^rtysp/wr—that, beii^extremely 
larval In its anatomy, it consequently poasessed the capacity for 
fuithn' development, and «o has been modified and disamiesred’ 
—Its latest representatives being met with tn the Coal Measures, 
where the tbim earliest known examines of fossil scorpioM had 
also been found But the discovery, almost simultaneoiuly, by 
Thorell and Lindstrom m Gotland 1 by B N Peach in Scotknd , 
and by Whitfield m North America (m 1885) of actual pul 
monatol land scorpions in rucks of Upper Sdurian age (as &r 
back, in fact, in geological time as the earliest known occurrences 

_ of Pltrygohit, and Ewryfttrus) indi 

cates that the air breathing scorjiions were 
derived from a lUU tarlttr and as yet nndis 
coveted aquatic progenitor possibly in Cambrian 
or pte-Cambnan times 

~ “ bimultaneously with the commencement of 

my own work on the Merostomata, J W Salter 
undertook a monogmphon the BntlahTrilifoites 
for the Paiwontographical Society in 1864. 
No one who takes up thu fine work of our old 
friend can avoid a fireliiw of tegrel that Saltar’s 
valuable hfe and splendjqpalowintnthgicat know 
ledge should not nave been longer spared to ns 
' to carry oirf oils ccNwpletion this moat fmportafit 


“ In aiguing for their retention before this Society in iSyt I 1 
wrote —‘ Take away the tnlobiu from the pedigree of the 1 
cnttaeca, and I submit that one of the main arguments in fovout I 
of tvdutioil to be derived from the ciass, to for from being 
atrengtheiwd, is destroyed From what ore the crustocea of to 
day OMved ? Are we to asnime that they all detcended from I 
the phyilopoda and ottiaoods—the only two remaming orders 
wboee bfe^stoty u canrerminous with that of the tiUoUta? 
Or are we to aswime that the arachnida are the older clasa}’ 

* If,' mys Frib Mttller, ‘ the Crustacea, inseeb, myiiapoda, and 
UKhtwa are indeed all branches of a common stooi, it iaevident 
that the water^inhaMtiiig and water breathing Crustacea most be 
tegtidcd as the origmil stem from which the other terrestrial 
clasaes, with their tracheal nspintion, have bMuielied off’ 

“In the above-quoted paper I pointed out that the young 
UmUut, when it qniu the egg, has the hinder body as l^e os 
th« hiMd-diiehl, tnd the ntee sqpnenu composing it ore most 
cleaily marked out, the abdominafspme being quite redlmcntsry 
•ad wmAag in foa the 9th segment This is the so-called 

* TyiUHtm-tHulim’ ci Dohm 

H ‘ At this stage,' says Rukard, ‘the ywwtf swim hriskly up 
and down, skimming about wr/d/rr AtrAr by daf^wig their gib, 
riot bcndhig theirbo^’ This locomotion of the youiqf 
LimhUs by swimaing upon ib bock, near the surface of the 
WMtt ^by means of its ^ foet), urees vety etotdy with the 
MMkofASwf, of CAAwrreAsfov.ana and is extremeW 

aSM rei U s e of its afRaiiy to dm p^qpc^, with which, gt this 
lAef lb existenee, it has ihaiiy points in ebtamoa, an weU ns 
wSh tha trUobita. 
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"i I of the tnlouies. 1 may note that Iht kfieniy 
r| Hicks made hu Riit communicatum to this 

_J Society in 1865 m the genus Atufakntu, and 

I between 1871 (when he came to Loodoa fresn 
I the happy hunting-grounds of St, David's and 
Joined the Geological Society) aq^ 1876, he 
communicated to thu Society a senes of papers on the foufrot 
of the ‘ Menevian,’ the Lingula Klw, Tremadoc Slates, and 
Arenig seriet, riving desenj^ions of no fewer than tiiirty 4 >ur 
species of trilobites, belonging to eighteen genera, fronr those 
ftneitnt rocks 

" But numerous Oh are these additions to our knowledge of the 
tnlobites of Wales, they only represent a part of Dr HWrfs 
ducoveiiM. many of which were announced by Saljer j the most 
important being that of finding of a targe /tamdsJrMw at St 
David’s, proving the existence of a MMdta Casobrian or ‘ Pnu 
4 oxUki sooe,’ coextensive with thg. exit jpNa over which ditae 
eariy rocks have bem observed, dfMi '’oticupying a persbteni 
honson throughout Europe and America. ' 

“A brief rrieremie must here tie made to the papm pubitahed 
by that excellent geologut and watuialist, the late Thomas Bell, 
F a S , m 1867 and 1868, on new trJIobitek from the Upper 
Cambrian locka of North Wales, and on the Lingula Flags or 
Ffestiniog group of the Dolgelly District, snth fibres and de 
icriptians of four species of OUniit (non Conottryfkt) and four 
spmes of ArtwtMf from Dolgelly In 1888 I was so fortunate 
as to be aWe to record the first discovery of tnlobites (C<wsn»3!^ 
fUMs) in the Loiwmynd t.roup, Penrhya quarries, Bethesda, near 
Banm, in North Wales. 

“The remarkable founa of the OUmllus or Lowest Cambrian 
tone, otteiMlIy dbeovered in Amenea by Dr Emmons in i 844 i 
1 was first recognuad in Europe by the late Dr Lmnarsren in 
1871, in the bamd tones of the Cambrian near Lake Mk^ m 

Nonray, but ib fyipical genus a*»ee/Aw was the* refcned ^ Mm 

I to the allied but more rfeent genus Amakfrakr Thfo refe ren c 
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wu c rrected ^ I'rof Bru^ m 1871 j and Uwvanotu bnOunt divuiMu of C«^ «<«#, Cmama, and Actda^t Hu tetoliTdiet 
paper, on the Pnmurdial formaUolu Iqt Ihu anthor have given have been earned on by the method d making thm tnaavcfie 
the OkMtlhu hxxa. a marked and peodiar wtereit In 188a and longitudinal Mcticma of roiled npipecimeai. Hehu ahqwii 
I mnamion neat made known the eauUnce of the OktuUus that the ventral body waU of the trtlobiteiwaa bounded mBtkydy 
fauna m Scania, at the base of the Swcdiih Cambrian In 1886 by a thin chitinnui membrane, which was attached to the lower 
the rame fiuna wa» detected by MickwUa fat the Lower Cambnan margm of the dorul eaoakeleton alt round Thu ventral men- 
Ilf Russia (Fithonia), and thu Rmaun &nna was figured and de btane was uippoited by calcified arches, which gave attadunent 
scribed m detail by Dr F Sehmidt< of St IVtersbaig In t88y tothe appendages beneath He farther estabhthed theexute^ 
Dr Holm reported the exutenee of the OkntUni fiiuna in the of a row of articnlated cylindrical limbs, on each side of Ihsi 
Cambrian oflaidand, where It was first detected by Morstell m middle line Walcott described the thoracic appcndiflca in 
1885 Thus the exutenee of thu remarkable foaul group, the Cafymttu ai blender six jointed walking legi (cndopodites) with 
Ideal well marked fituna lecognlted by geologisu in the Lower a sumle pointed termjnatkm, the basal segment nvmg rue to a 
Cambnan, had already been demonstrated, in 1888, in three mam branen appendage (excpodite) On etch snle of the throiacH. 
rigions, namely (i) in the region of the Rocky Mountains, (al cavity he alio desenbed a row of bifid spual appendages, of t)ie 
in the icgion of North eabtern America, (3) in the region diainecl nature of gills and he suggested that h^hue were attached to 
by the Baltic Sea Up to 1888 no record account of the du the bases of the ihoracte Umbs as well The abdomma) ^ 
coveryed' OkmUta from the BntJah Islet had been published the pygidial rings earned apptndi^, a pair to each semnent, but 
oldest fauna desenbed being the overlying Paradajcuki rones or they do not appear to have dift^ from the thoracic Hmbs, mve 
Middle Cambnan formation m use The mouth % ntnated behind the hypostome, and tus 

‘ The first recognuable traces of OkHtUtu m Bntain were du four pairs of jointed manducatory Mgans, the bases of which 
covered by Prof l^worth in 1885 Further collections were are aiodified to sene as jaws, the hindmost pair bemg the 
made in 1887 and 1898, on the flenKS of Caer Caradoc Shrop largest, and expanded at the diMl extremity into a swimming' 
shire, and the species was named, in honour of Dr Charlcb otmui 

Callaway, Olttullut LaHavti Later on it was fqpired and The correctness of Billings’s views as to the nature of the 
described in the GtokguaJ Ma^OMnu for 1891 tboractc limbe of Asa^ut jM^tikaku, was further cotifirmetl 

“ In August 1891, Sir A (leikie announced at the Bntibh tw the finding of a spmmen of Ata^tu mtgtilpt, in the Oido 
AssocoUion meeting in Cardiff, the dibcovery of Okmlhu by vician locks of Ohio, which shows the under Mirfact snth lU 
Messrs Peach and Home, in blue bhek shales a few feet below appendages, desenbed by Or I Mickleborou^ Thu specimen 
the “ Serpuhte Ont ’ of the Cambnan rocks of North weu Scot ttows two pain of maxuhpeds or ww fact, m^t pairs d wallf 
land, in the Dundonnell Forest of Ross shue T he descnption ing appendsges, corresponding to the ortt pairs d free thoracic 
itf “ the CUnw/for cone of the North west Mighlamls formed the supiiraU, each limb having almit six joints The under tide 
sut^ of a most valuable paper by Messrs Perch and Home, of the coalesced ugmenu d the abdomen (pypdmin) reveals a 
read before the Geological Society on February 10 1892, and a senes of from twelxt to nxteen nmilar paired appendages, 
newqiertes of descnbid and named D/n/ffsr/ibtqr dimmuhing mindly in ure from before backwaros to the 

theee authon Mr B N Peach, 1 < R S iimmunicated a extremity A brsul median groove extends along the under 
second paper, *' AdditKMu to the bauna of the Oknettut rone of tide of tne thorax and abdomen, and probably repreaenu tte 
the North west Highlands ' on June 20 1894 m which, m ad space onte occupied I y the ktemites or, poMbly, the straight 
dttion to O tafmtrlkt he describes and figures O lapwertkt intestinal canal ot served by Barrande m tome tplobites frops 
var iUufthu 0 ntuubUut, 0 0 tn/trmedtm, and Bohemia, Trans if supposed branchial filaments have airo 

Okm/kidet armaiut been (^nerved in thu spwmen, apparently attached to the 

” * The Fauna of the Lower Cambnan or OkntliH^ rone forms thoracic legs 
the subiect and title of an admirable monograph liy Mr C D No further addition had been made to our knowledge of Ite 
Walcott, PCS, which, with the exception d the sulisequent appendages of tnohitet until July 1893 when Mr W D. 
diacmcry of on OkntUtu fauna in the Lower Cambnan of the Matthew a student of Columbia Collm (N N ) communicated 
Scotch Hif^iluids (already referred to), gives us a very complete the result of hiv eximination of several ipecunenv of Pnarthna 
and up to date account of thu interesting and oldest fauna Bttht obuineil by Mr W S Vahant liom the Hudsrni River 
About eighteen widely distnboted localitiev are shown on the map Shales (Ordovicun) near Rome, New ^ ork After recording 
of North America from Bnlish Columbia to Labrador, and as iiu the extent of our previous knowledge denved from the im 
south u Texas, whilst in Europe we hsve ^^n North and portant researehes or C D Walcott, Ik proceeds to desenbe the 
South Wales, the Scottish f Imhlands Norway Sweden, F inland, addiuons which the specimens from Rome have supplied Throe 
Bohemia, Havana Podolu Sudinu, I’etchoriland, and the Ural tnlobites am found m a soft, fine, black shale, and ore perfectly 
Mountains Omitting trails burrows, and tracks the Oktulka well preserved Thi most noticeable character is the presence 
fauna has yielded fifty five genera of uiganisms, fifteen of which of kn^ slender many jointed whip like appendages attacW to 
are Tnkfoltea. the fnmt of the head, closely resembling the flagelkie anteanar 

" We may now add yet another loeobty in which this remark of other crustaceans Throe originate beneath the anterior 
aUe fauna occurs, as proved by the premce of the remains of border of ihe head shield, and ate as long again marly as the 
OkmeUtu and the pteropod kaktrtlla namely, in Western glabella itself Mr Matthew also was able to detect a senes 
Australia, where it was ducovered liy Mr Hardman in 1886 of walking or swimmii^ Up, one a narrow, jointed, cylindneaJ 
' 1 must here refer to the ducovenet of the limbs of tnlo leg, the other thin, brood, frtnged with a comb like structure 
lutes In 1870 the late E Btlbngt, the Pabeomologut of the similar to the gills cf many Crustacea. 

Gcotogical Survey of Canada, brought beforo the Geological “ThenextcommunicatiQn u ftom Mr C E Beecher, of New 
bociety and deronbed a specimen of Atafkus flatjrtphahii Haven, Conn On the Mode of Oecurrence and the Strncturf 
frim the Thmton Ilmrotone of Ottawa, Canada, exhibiting and Development of TVMr/ArMrifaifor The mateml gatheiM 
remains of eight pairs of limbs, corresponding with the eight for the Yale University (by the aid of Prof Marsh), near Rome, 
free and movsM segments of the body, and showing the hypo New \ork, k ptobal^ some of the best which has been dy 
Btome still attadwd to the doubhire of the antenor butder of the tamed, and has been carefully examined and desenbed by Mr. 
cephobc sbwld , traces of two appendages under tbi caudal Beecher 

shield were also visible On tbat oocaswn I exhibited a sped In tbmr present condition the specmwiu from Rome cootoia 
men of AtapMui from the some locality and honron, showing very Imie cakate, nearly the entire cakareout and chitinings 
Cvidciice of a small 7-8 jointed poinu lying at the side the poitioos of the tnlobites being replaced by a tiun film of fron 
hypostoine appaiently m its unginal position After some re pynte. To thu cause u doubtless due the preservation of ddi 
marks on the Superocial dupa^ d tnkibitw I added 1— cate organs and ktiuctuics vfhidi would otherwise have be^n 
‘ The ptonunenoe of the hy^diarone m the tnkibita remmds one destroyed 

even more stroi%ly of the g«MU Afut than of the isopods, and '* Thespeetmensthus p re s erve d occupy en extremely reetnefed 
itisqtme reasonable to expect in the tnlobita a more genenbied vertical dwnhutMn.bat within thu theyare neaily all 
type of stractme than that which marks the modern representa complete, and preserve tkev appendages They are of aH ages, 
nvM of the ekua ’ from farml farms up to fiiU grown hidividiials, whilst the ask 

*’lo 1881, after many yean of untinng labour, Oiories jaeent stiaia cootam a rather sparse fauna in which the tntolatea 
D Wafcett fhtnWKd moat conclusive proofs of the earn are generally fcagmentaiy and without appenda g es. TheatMusr 
tnee of appsndhgca to the eepbahe, thonac, and abdoodnal beheves that, m the majonty of beds m which tnloUtes aso 
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“Mr Beecher mentloM another_^ 

that nearljr all the (pecbneni are foui^d with — - 

which U explained by wggeiUiw that, althoqgli they hied with 
the ventral dde downwatdi, the ga«e( in the vitcera produced 
during decompoeition were sufficient to overturn the animal and 
allow it to be buned by the accumulation, of the fine xedimentx 
in the position m which it u now found 

" The appendaftes of Trutrthut appear now to be very well 
made out ^e antenna;, as seen m a number of specimens, were 
junple multwrticulate Aagella, which Walcott has shown extend 

baekwards to the latend maijiin --— -- 

occupy exactly the same position 
Aptu 

“ Two small appendages, hke simide palpi, with broad basal 
'i^ts, which may represent the maxilla, are seen m one of 
Wales's speamens, and there were probably four jialrs of 
ihnikr cetmalic appendages, besides the simple flagellate 
imtennie, more or less modified to serve as mottth.<Mfgans. 

“ Each segment bean a pair of Mramous appendages originating 
at the sides of the axis, as m other trlloUtes. The anterior 1 ^ 
are the longest, and the othen giaduslly become shorter towards 
the pygidium Each limbconriM of two nearly eoual branches, 
the 'endopodite’ and ‘exppodite,* which may lie correlated 
with the typical crustacean primitive limb, and are well displayed 
in the adult Myiu, in the biiamose natatory feet of the roea of 
the common shore<rab (CerviMar), and retained in the ^pen 
dagea of the abdomen of the adult lobster {^tmcurut\ Practi 
caljy, these birantose limha are reproduced along the entire senes 
of tree segments. The appendsges belonging to the pygidium 
cloaely resemUe the btanchigtmoas feet oT Apus^ and may 
evidently be correlated with tj^iical j^yllopod limbs. 

“ The first point insisted upon by all systematic xocdogists—long 
before the finding of appenoages had uirown so much new light 
upon our inves^tUms—was that the great variability in the 
number of the segments in trilobites was a feature womh dis 
tinctly connected them snth the phyllopoda Bernard considers 
*X, grnter importance still the gradusl diminution of the sue of 
the segments postcnorly, which remarkable feature the tnlobites 
share vnih A^t I would also call attention to the fact that 
those earlier tnlobites which best exhibit this large number of 
aqpuents, such as OUntllm, PandMuLt, &c , are likewise re 
markable for the simplUnty and exact similanty of theu segments, 
being a serial repetition of one another, and even the coalesced 

X dnts forming the head shield share the same resemblance 
the free postenor thoracic and abdominal ones. Bernard 
has given expression to the idea most aptly when he umtes (op 
eU p 41a) — ‘ The adult is but the gmwn, not metamorphosed, 
larw—mwn by the contmual development of segments from 
before Wkwards, until at a certam stage this process becomes 
fiscri, and we have the adult A/ut with a numbw of fixed nidi 
foenUry segments. This fixation of a number of undeveloped 
Moments u visible also in many tnlobites. 

In the earlier forms (es Oltnolbu) these rudimentary postenor 
Mgments still nmom free , but, os a rule, they are coalesced to 
form the plate like pygidium so characteristic of the tnlobites. 

“ Turning to the appendages, the simple multisegmented flogel 
late i^nteniue are extremely cfaaiactenstic of the Crustacea, being 
met With w lowly oopepods and highly developed deetpoefau 
“ The Inramose pair^ Umbs are quite a primitive type, like the 
MgpieoU to which thw «(e attached, exceedingly simple, yet 
cmracteristic, and snth (be exception of the antennse and the 
four succeeding pain of appendages, which are modified to serve 
as shouth-orgaoi (maxilbe and maxiUipeds), the whole aeries are 
afanple biiamose natatory or waOung feet, sudi aa persist still in 
adult Mym and many other recent ctustacea. 

“ The eyes in tiilofattes closely resemble thoM of othgr antbro- 
Obds, hat vary aomewhat in poaition, and also in development, 
in some genera the eyes bemg altogether abMOt^ In Amppx, 
G^atums, &c., whilat in others, like AigHtuL (Key are enof 
siiiM^yexaggeiatqdinsise In soma genera the eyes are hyaline, 
thafoMtod auifoce being covered snth a fine tran^xpent Uyer, 

* in others the fimea upearpronwently on tlw surfoce^ lt.i 
eested bj^' Bernard (net the minute pore ofacerved in the 
rmt the compoand eye fo levenl genAa (TrimieAiis, 
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AeUaspis, Ca/ymfiu, Ampyx, GiiMtU/ts, rAMpsia^lK,)tVmy 
be analogous to the pore m the headdiMd of /f/w, and be the 
opening Into the H.iter sac cmerlng the eyes; and whilst in some 
Mnera of tnlobites this water sac may have existed, it fifty have 
degenerated m othen,, leasing the eye in contact with the outer 
cuticle, which eoscred it like a thin ttantparent membrane. In 
none of the tniobites base larval e)e spots been oluerved 
“Dr Lang held the 111. vs (in 1891) that if a fifth pair of cephalir 
timbs were found comparable with the anterior antennae, tn 
lobites might then bs. regarded as primitive entomostraca, to be 
denved ftom the same lacial form ax the phyllopoda 

“ Walcott is of opinion that the trilobita formed a distinct 
branch, which diverged at a scry early dale from the phjlk^a, 
and having expemiat its vital energy m I’alseoeoic times it dis 
Bopeared He adds ‘ I’nilubly two thonsond species and one 
hundred or more genera are known from Fakeoeoic strata. With 
this great diRcrentation the initisJ vital energy of the group 
became impaired, and the trilobtta died out at the close of 


_ .. ,_ _ cestrally 

connected witn IamhIhs , that I imulus may he related through 
Htmtoipit with Eurypttrut, but all the mteimeduite forms have 
not yet been met with That some ancestral Euiypterid must 
have given rise to Storpu cannot, I think, be doubted , but it 
must have been in pre Silunan tunes, for Peach and lindstrom’s 
PtUtrephoMus had already appeared m the Upper Silunan of 
LanaAshire and tiotland as a terrestrial pulmonaied form, 
while a similar land scorpion had been discovered by Whitfield 
in the Silurian of Amenca. 

The Phyllopoda deserve conuderabon from a geological 

"-a representative of (ProhittruMorskti) havi^ 

with in the Lower Cambrian of Vermont, U S 
Some of the livmg genera are naked (BnuuktpHS and Artemia), 
but m most the front portion of the body is protected by a shield 
like carapace ( ipMf), or it may be enclosed, as in Etikeria, in a 
bivalve shell The fossil remains of bivalved phyllopods, 
Estktna and Ixtta were desenbed by Prof T Rup^ Jones as 
fiur back as 1863 In the IVUeontographical Society, where he 
defines mneteen species ranging from the Old Red and 
Carboniferous upwaitls. 

“ fhe must ancient of these shield beanng cnistaceanx, 
originally placed with the phyllopoda anil having a single 
modem analogue (Nthaha), nave now, by general consent, been 
removed and placxd under the order Phyllocanda, a name 
suggested by Dr A. S Packard m 1879. The fossil forms 
referred to ihlv order were originally studied and noticed by 
M‘Coy, Salter, Rarronde, Clarke, and have subsequently lieen 
folly derenbed Iw Ihof T Rupert Jones and myself 

“ Metschnikoff, who studied the emlaryology of Nokalut, con 
sxlered it to be a • phyllopodiform decapod ’ Besides the 
resemblance to the decapods, there is also a comlanation of 
copepod and phyllopod characteristics. The type is an instance 
of a generalist form, and is of high antiquity, having made its 
appearance in Cambrian times, w^ there lived (if we regard 
the relative sire of moat Crustacea, and especially that of the 
living Ntbaltn) giganUc forms. Such wax the &lunan Cora 
Hocaris /iidtnut, which was probably more than two feet 
in length 

“ The modem Ndmlia Is extremely small, about ) inch In 
length, but a newly described species, Ntkahopsu typtea, San, 
measures as much as i| inch, with the body compressed, and the 
carapace bivalved, as in Lmnadia, one of the genuine phyllopod# 
There is a large movable lostram overhanging the head , sulked 
wes, the cnilwlic portion carries two pairs of anienme and 
three pain ui kpecial mouth oigans (mandibles and maxilbe), 
the thoracic aqpnents bear eight poira of short, leaf like re 
kuratory feet, which are followed by six pairs of (abdominal) 
Straple swimnung fiwt, four being large and two mdimenlary, 
while the last two segments (seventh and eighth) are destitute of 
appendages, the bo^ terminaUng in an elongated phyUojiod 
like caudal fork (fompared with fftkaha, the foksti forma giv c 
ev|deiice of an articulated rostrum , traces of antenna:, the 
presence of a pair of strong mandibles, of a large expanded 
shlfM in some, and of a folded or bivalved carapace m others , 


shlfM _,_ 

of the presence of seven or eight body sqpncnt'. 
carrying branchigifrous appendages, the terminal segment carry 
lag a central caudal spme and two lateral shorter ones. It seen;* 
WpUy probable that (he oW giant pod riinmps (Cerattocanr, 
OftJfyrofkns, Ac ), wbiose remains occur m the Paheototc rocks 
from riia C^mbnan tothe CarbgnifiHooa, are represented by the 
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minuu h\iiig MOalia, and that these es«^,{bnin may have 
to, and have been the fbjcnntnen of, the modetn 
umca. ‘In AUe/io,' MVS Oatifc ‘we probaUy have 
to do with an offidwot of the pnyUepod'Iike ancestois of the < 
Maiaemuaeat which hav peniated onto the present time.* 

“ The genM Euktna existed b be fresh and bisekish waters 
of the Devonian Period, in Uvonin CsIthRess, and Orkney, and 
aho in Nova Scotia and ScoOind. It flourished m the 
European area at several of the U|^ Carboniferous sU({es, and 
waa well represented in the Seooadaiy and Tertiary rocks, it it 
also livino, and has a world wide dlstribotioii. 

“ The Ibyllocarida seem in some eases to aflbrd examfdcs of 
persutenn of type, and m othen of local or tempMsiy tpeciah 
ation One of the oldest known it theXZambrian Hyrntnoiartt, 
n nrototype of the recent NAaba, Caryttartx of the Arenig 
aeries posnbly bekmgt to the Mma group, and the Upper 
Silurian CenUiecant carries the form to a high degiee of 
perfection j but until we meet adth the hMaba at tonlay we 
nave no tangible links in this series In intermedute geok^cai 
times. Walcott’s Cambrian Pratttarit is quite susceptible of 
bemg regarded as a predecessor <rf the living Apux The 
Ckrfaoniferons DUkyretant and lU allies stand probably m the 
relation of genealogical links. But much more research among 
these intereating lower crustacean fostils is required before their 
phylogenMic reuitionship can be folly elucidated 

‘‘ Tne Ustrocoda, which have the entire body enclosed in a 
shell or carapace emnposed of two valves united along the back 
^a membrane (represented by such forms as Cypns, Cyprtdtna, 
CMuhtta, AyruAia, PrtrnMa, ice ), arc chiefly dwellers m 
ihallows, and occur both in fresh and salt water j they are 
usually of minute slxe, but there are deep-sea types which 
attain comparatively large dimensions (an inch long) They are 
met with in rocks of almost all ages from the ^mbnan up¬ 
wards. To speak of them here is to recall the nearly life lo^ 
labiurs (from about 1840) devoted to their elucidation by Prof 
T Rupert Jones, who has described many hundreds <a these 
pnmitive crustarea from rocks of every Bniish formation aa 
well M from very many foreign countries. 

“ Great as are the transformatioiis which these organisms have 
witnessed in the long cycles of geological change from Lower 
Cambnan to modern Ume, they present, nevertheless, a general 
femes, and (like the genus lingula amongst the brimhiopuda) 
must be looked upon as one of those persistent types which 
possess enormous power of multiplication, so that entire beds of 
rock may be ssid to be cnmposw of their microscopic tests. 
The living sfieaes also posseu exceptional ]x>wen of endurance 
and provision for the preservation of their lives in periods of 
drought, often letabnng their vitality in a dormant stare perhaps 
for j^ears 1 thus they have persisted through all the nassitudes 
of geological time, represented by the entire succession of the 
ttnUfied rocks, ‘aU things changing, but themselves un 
chang^ ’ 

*' None of the older Ostncod genera exist now , but some of 
the existing foims of the Cypndidse, Cytherkbe, and CythereUidte 
are fuDy represented by predecessors in the Palteosoic rocks. 
The vrondofolly sreli preserved Pahneypns Edwanbu, dis¬ 
covered by Dr C Brongniort, enclosed in transparent silica. 


forms of life than are met with m the ' Ofemc/Atf cone.' We ora 
foUy iustified in ooncludhw that such must actually have 
exiitea, because we find m the Lovrtr Cambrian evMeace of a 
miite considerable feuna behmging to several dlvwtoad which, 
Mthough lowly ui themselves, are neverthelera alreadr so clcariy 
differentiated one from the other as to prove to os ttat we are 
still, both Uologically and chtonolagieally, very fer temoveil 
from the commencement of life on the earth " 


SCIENTIFIC SERIAU 

Amtrican fournat of Stxotue, May —On the colour relahone 
of atoms, ions, and moiccnitt, by M Carey Lea. Put t The 
colour or absence of colour of on element u a Amotion of its 
I stomic wei^t No element having foasculoiued at all vaicncifla 
can belong 10 the »me natural group with elementt having 
colourless ions only The entire class of elements with cotour- 
Icss ioiu is divided into nine great natural groups, as follosrs — 
II, F, a, Br, I, U. Na, K, Rb, Cs; Ck, Sr,&, Sc, Y, U, 
Be, Mg, rin, Cd, Hgj B, Al, Ga, In, C. Si, Ge, Sn, Pb, 
Th, N, P, As, Sb, O, S, Se, Te Th» first great division of 
the elements includes all those whoae ions function ss aruons, 
and also port of the cathioiis. IntermedhUe between the tyro 
chief divlaioiis are eleven transitional elements, via. Ti, V, Cn, 
Nb, Mo, Ag, Ce, Ta, W, Th, Bi These have Iona which at 
soma valendes are coloured and at others coloulesa. These are 
eathions only With atomic weights rangma^Dm 1 to 4? the 
atoma are colourless j 52 to 59 emoured; 6sTo 90 colourless , 
103 to 106 coloureil. ita to i39colourless 1 145 to 169coloured, 
19a to 196 coloured Elements whose place in the numerical 
senes fiJIs between these periods have both coloured and colour 
less atoms. The sis heaviest metals at the end of the series are 
alternately Coloured and colourless.—Argun, Prout’s hypothesis, 
and the periodic law, by Edwin A. HuL A very uiteresting 

r ation connected with the discoveiy of argon ia what will be 
effect of these researches upon rrout’s hypothesis? It Is 
possible tiiat argon has been an unsuspected cause of enrov, 
which, when properly allowed for, mil show the ratio of H to 
O to be almost exactly i to 16. This wouki make so many 
atomic weights even or half multiples of H as to render probable 
the generation of the elements from a conimon form o* matter 
by the cootmued addition of some one or more constant in- 
cremenis of mass.—Relation of the plane uf Jupiter’s orbit to 
the mean [dane of 401 minor planet urbiu, by II A. Newton. 
The secular perturbation of the orbii of a mmur planet by Jupiter 
IS such that the inclination of the orbit plane is not greatly 
changed, but the nude baa a constant motion Whatever may¬ 
be the distribution of the poles of these orbits at one epoch, the 
tendency of the secular perturbation by Jupiter is to fmally tiis- 
tnbttte them lymmetncally around the pole of Jupiter's plane. 
The present inclination of the mean plane to Jupiter’s plane 


“i nsve endeavoured tod«mictinadiagram(p. ii5)theev(riu 
Uon of the Arthropoda in geological tune. 

‘^In concluding thii bnef excursion over the atmaes of 
Mamrie time, I nave only been able to bring under your 
notice a few iaolated points of interest in the crustacean fiuiM 
which lie in the depths of these ancient depoaits. They may, 
however, serve to show that this group of lowly existences is 
not destlMte of interest for the biolagitt. There may also be a 
potstbilitv of connecting these isolated observations so as to 
show the* bearii^ upon the greater question of the devefopment 
of lifik 

*' Is oafler, however, to do this effectively I must ask you to 


waters, we shall find a still gnattir variety of life forms to study 
“ Two eondnsioM may be drawn from OUT observations, namefe, 
(I) that die ancient fiumas of the earth were &r more widc- 
spraad, more rimiile and more uniibm than are mu recent fiuma*, 
and (a) if, aa the lesearchea of geotoghta aeem to indicate, other 
sedimentary rocks exist, oUtr than (he Lower Cambrian, then 
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dooes, by Prof A. Wonkof The article deals chiefiy with two 
p^ts mentooned in a fbniier paper i»i this subject by Mr 
bines. Dr Woeikof considers that the balloon aacsnt from 
Munich on December 11,1890, showed that, while there a no 
cooling cf the free air in calm antleydomc weather, the ncha- 
tion of the smtfece of the snow cools the surrounding air, even 
on an laokted moantam With regard to die wggeation that 
the latent heat set free by coDdensatkw u suflSeicnt to cauae a 
storm, he points out that die heat set free by coifiow condenM' 
tion in Inda docs not produce etorms.—Meteorology problcma 
for physical lahorotones, by Prof C. Abbe. Few phytieal 
laboratories have ctmvettienoes for studyiM acro-dyuainica, but 
the author, with the asristance of Prof C. F. Marvin, ghws a 
list of thirty-seven subjects for experimental iqvestimuleo wUch 
demand attention from meteordniy studenta-— mx^ range 
weather forecasts, by PtoL H A. Raien. The author puts to¬ 
ward a series of enty tests of weather foreeasta, more pardeu- 
lariy with the vww of dwwing the feUacy of thcjykdMm 
basM OB the ^tioaa of the mono, planets, Ae.-^Tne(« iaalso 
an amde by F & White on topogn^ilnc inflnence on qiawinda 
I of the weather mips, wfdch frequently sbpw erratic winds, 
having DO dependence on the barometric gcatHenU choitqd urith 
them. 
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SOCIETIES AND ACADEMIES 

Lonooh 

PfaMical Bociaty. May ta—Captam W da W Abney, 
Ptedditnt, in the chair—Mr Herroun read a paper on 
the Iodine voltameter After refiemitf to the luoal methodi 
of determining the %alae of the imoU cnrreota used in call 
biating galvanometeta and other appaihtnt for meawnng 
email currents, and dueaeamg the errors to whwh they am Ribjcet 
the author gave his reasons for selecting lodtne He did thu 
einee, with Che exception of mercury m the mercurous state, 
lodme has the lugM electrochemical equivalent, and in 
addition, by titn&on with Sodium thiosulphate, it is possible to 
determinetlie quantity of iodine bberated with a greater accuracy 
than can be ot^nedj^ we^ng a deposit of ctmper or silver 
with the balance The solution emirioyed in the voltameter 
contains 10 to 15 p~r cent of sine iodide If care is token to 
leave a small piece oi metaUu nne in this solution no free iodine 
u liberated on keeping unless thesoluuon is exposed to a strong 
light for some time The anode consists of a plate of platinum 
at the bottom of a tall and frurly narrow b^er The wire 
leading ftie current to the anode is enensed m a gloM tube so 
that the iodine a only bberated at the bottom of the beaker 
where, on account of its great density, it tends to collect The 
kathode consists of an amolimmated one rod, which to 
ptevmt loose particles of xtnc uUing down into the iodine is 
surrounded by a piece of filter paper or vegetable parchment 
In an electm^is lasting for as loim as two houn, none of the 
lodme IS found to diftiiM up to the part of the solution near 
the sine kathode Where on account of the extreme feebleness 
of the current employed, it is necessary to bUow the electrolysu 
to continue for longer than two hours, a U tube is used with 
tsro small plugs of asbestos at the bend the anode beiim in one 
lunband the k-ithode in the other With this form of voltameter 
even after the current has ilo ved for several days no signs of 
iodine have been found in the hmb containing the kathode On 
account of the productioo of electric convectioii currents, the 
lodme voltameter does not seem to be quite so suitable for the 
accurate measurements of strong currents After the current is 
stopped the rinc electrode 11 immediately removed the soluUon 
stum, and the amount of lodme bberated determined by titra 
tion with sodium thiosulphate The author finds that a con 
venienc strength of the tniosulphate solution is one in which 
one c c correspond* to the amount of lodim liberated by five 
coulombs of electncity This solution contains IS 8375 grms 
of pure reeryatallised sodium thiosulphate per litre It is pos 
siMB tt> perform the titration to within o t c c , which corresponds 
to o 5 coulomb or if the electrolysis lists one hour, to i/ysoo 
ampere In a comparison made with a silver voltameter, the 
current as deduced from the silver was 00S64 ampere, and 
that deduced from the iodine o os66 The author considm 
that part of the diflerence may be due to the effect of 
oxygen dissolved in the sdution of silver nitnte Prof Caiey 
Ptaiter considered this process for measuring currents a most 
valnaUe one The idea of using a volumetric method for 
measuring currents was to him new He did not, however, see 
the advantage of unng a substance with a Mgh eleara chemicai 
equivalent u a vohimetne method was going to be empli^ed to 
eHimate the quantity of the substance liberated It would be 
posifole to u«e a chtonde though m this case the titration would 
probably be less accurate Prof Silvanus Thompeon said he 
thought the method would be very valuable, but he would like 
to kiiow if any error was likely to arise if too great a current 
dniity was employed The number the author had assumed 
for the atomic wei^t of silver (108) sns only approxunate , if 
the more oecurate value (107 7) were used, the agreement be 
ttreen the resulu obtilmd with the silver and lodme voltameters 
sronld be improved Mr Trotter asked what was the loigest 
current that could be accuiately measured Mr Ennght laid 
he had used porous dtaphiagms in iodine vottsmeters, and found 
that the iodine colleebea in the positive compartment, while the 
water was driven over into the negative compartment With 
■troug cwrrents it was poswUe to get slmost pun iodine left m 
one compartment Mr Wataon thought that, since the value fbr 
Ihe Mectio Chemical equivalent of lomne used fay the author was 
deduced from Knyleigfrs value of the eleetroKihcniical equivalent 
of atver, and that Rayleigh’s experiments srere nerfonnad in ait, 
the dtffiinnce obtained sndi the nlver and Iodine vohameten 
ebohl hudly be doe to the cause sigfeested * Mr EJder warned { 
the memben that vohmetnc metsumifeiita wiM not so aoeuate 
oressyssthey wemed He partleolsriy mlstiiisted » wolntsqp { 
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of sodium thiosulphste since he had foand a solutwA of this 
wbitaoce to change even in twenty fiwr houn The difficulty 
of eecnmtely reading the burette might be overcome by weighing 
the burette nnd lu contents before and kfter the utimMB. The 
author in his reply sud thit with the am of electrodes he used 
(about 9 to cm surface) o 1 ampne was the maximuni current 
It was aafo (0 us: Th inly sub.tan'% hkely to be prodnsed by 
too great a current d nuty was pTiodate, srhich sinoe it srns 
intoiu^, would imnie liattly be noticed The influence of th* 
dissonld oxygen was inly ap ireciable snth smill eunents where 
the electrolysis lasts same time while in Rayleigh’* experiments 
large currenU were employed 1 he churmsn, while returmng 
thanks to the authoi for his pip r mentioned that in hu expen 
ence he had found sine salts to be very untrustworthy —Mr A 
Sharp read a pau*r en itle I a new metho 1 in harmonic onalysu 
The author, in this pap r applies the pnnciple of the form of 
harmonic analysis for giv ing direct readings of the amplitude and 
epoch of tlie vanoui constitu nt harmonu; term*, previously de 
senbed by him to the p rfir nine* of harmonic analysH snthoot 
the use of an nv nim“ot Th 1 inematic pnneiple is aa 
follows Le the curve to lx. analysed U. drawn with a scale of 
abscissa such that the p nod is 3v Let a wheel w roll on 
the paper and be connecteil with a tracing point P in wrb a 
manner that aa P moves uniformly in the x mrection the axis of 
the wheel w turns uniformly eounter clockwise in a honsontal 
plane, and the distance rolled through during any short interval 
Is equal to the corresp m ling displaTement oT the tracer P in the 
jf direction The curve traced out by w the author calls the 
roller curve and from the vector joining the uiiUal and final 
points of thu curve the amplitude and etioch can be determined 
Suppose the penodic curve consists of a portion of the curve 
j'=ai,+o,v + «^*++fl*»»tepeatedovermdoveragam Then 
if the tracer » taken round this periodic curve you get a rolled 
curve which may lie called the first rolled curve If now the 
It, the roller curve 


curve whose ordinates are 




obtained u the evniute of the first am] so on for Ac The 
author givev two worked examples and compares the values of 
the coeflicient obtained with those given by the harmonic 
analyses of the Guilds Central Techmeal CoUege Prof 
Hennci said he had nut received the paper in time to thoroughly 
master it but be thought that at any rate for carves where no 
discontinuity occurred, the relation found by ihe author betu'cen 
the roller curves was always true the Iwt evolute being a 
point, and the one before that a circle 1 he interesting point 
was whether the method was eapible of being used for pramical 
purposes, for it occupied a place with rriqiect to harmonic 
analysis similar to that occupiea by Simpson's rule m planimetry 
Prof Silvanus Ihompson ssked if the author had devised a 
form of mechanism cabbie (f fiilfiUing the kmemabcal condtUons 
given at the commencement of the paper The author in h s 
reply said he had devised such a meeWmsm, and that it wav 
deicnbed in his previous paper In additwo he had mice 
mvented a more practicable form which he had patented The 
chairman said the Society ought to congratulate itself on the 
large number of important papers dwing with harmonic 
analysis and planimetry that had lately been communicated 
Malmcologieal Society May 10 —Prof G B. Howe* I re 
sident, in the chair -On bebw of Miss de Buigh specimens 
were shown illustrating the varution of CalmmirUa mtnattrn, 
Linn —Mr Da Costa exhibited a collection of univalve moltusca 
from Lake* Tanganyika and \ ictona Nyansa, Ofpd pointed out 
the enturely different choractera of the molluscan fiiuna of these 
— lake* —On behalf of Mr C S Cox were exhibited living 
wimens of Gbtmbma from -11011 —Mr E A Smith ex 
ited an almost complete collection of the land and fresh 
water motluscaof St Vincent W I —Mr E R bykesexhibiteil 
tpedmen* of Atkohiulta tanaiihr, Newe and albed forms, 
from the Island of Lanai The following communicationi were 
read —Notes on Tiathtnamna and other raera of the land 
mollasca, with rdetence to the aiumala of MartuMta iUtam 
Mctmrt, Pfr, and other species, try Lieut Colonel H H 
Godsrtn Austen —Report on the laM and freshsrater shells 
coDeeSed iw Mr H H Smith at St Vincent W 1 by P A 
Smith —Note on the larval oyster, by M P Woodward 
Vietoete IintttaM, May 6 —Dr Chaplin in the chair —A 
paper on the 10 called Piikxumtkrtjm of Dr P Dubois was 
^by Prof E Halt, LL D , F R.B , after which a paper by 


speciOM 

t&ted 
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SirJ W Dawwn, CMO.FRS, 0 „ 

And affinities of the Oaunches, cr extinct n 
Islands, illoaUated fagr photqgiaphs, v 

reviewed the historic bets as to tl _ __ 

inhablunts, the dwiaeters of the cnutiaiBhM. ahd the weapons, 
umaments, &C., and desenbed the odnehMtOm he had arrived at 
with refaence to the relationship of the Gauiuhes to andent 
peoples of Western Europe and Jlinca, and their posdble 
rtinnectioo rath the onkmiaation of BSatem America. ^ 

Royal MioroBcooical •eototy, Mhy 15.—Mr jt D 
Michael, President, in the chMr —Mr J. Srrift exhiUted an 
improved form of the Nelson mkioscope>Iamp, fitted with 
mechanical movements; and also s WWed mteroaeope which had 
been fitted with the new mechanical stage —Mr T Comber 
read a p^ier on the development of the young valve of 
TrtukyHtU vptr* The suUee| e«S iUustiated with lantern 
lihotogrqihs exhibited upon tne aoeen.—Miss Ethel Sargant’s 
paper, “On the first nuclear dhnsiatiin the pollen mother celts 
of LiUtui mtrtagm, &e ,** was coaMnunlcated by Dr D H 
Scott 

Paws. 

Academy of Scicncea, htay aa—M Matey in the chair — 
The decease td M C Ludvrig, co rrespondent of the Medicine 
and Snrge^ Section, was announced by the President M 
Ludwig wiU be chiefly remembered for his work on blood 
pressures and circulation, on artifieial cireulalion, and on the 
physiology of the nervous system.—Keductron to sea level of 
the values observed for gravity at the snr&ce of the earth (Coast 
and Ceodetical Survey), Iw M O K. Putnam A translation of 
some passages of diis work ts given by M H Faye, in which it 
IS shown tM Fays*s<coireetion causes anomalies to more nearly 
disappear than Bougner’s conecdon M Faye then discusses 
the nnibalde form ofthe earth’s crust, and shows the bearing of 
his macundon On the theories of geotoguts.—New rasearches on 
the thermoehemkal relations between aldehydes, alcohols, and 
acids, by MM Berthelot and Rivals. A Hsumi is given of the 
known thermochemical data connecting aldehydes with corre 
spondum okoholsandacids.—Existence of phosphorus in notable 
propordw in aysters, by MM K Chattn and A. MUnts. Not 
only has phosphorus hem found m the shells of different kinds 
of oysteis In the form of trkmlcic phosphate, liut o^anic 
-1-ir flesh m qu - 


has been found in oyster A 


n quantity, more in 


(Ottrtm edmhi ).—Owl_ _ 

Lecoq de Boiabaudran. A theoretical paper discussing' the 
author’s system of classification and the geiieu td elements from 
a pnmoraial matter —On the spectroscopic analysis of gases 
obtained from various minerals, by Mr Norman Lockyer —On 
the reducing propertiesof sodium alcohidntcsat a high temperature, 
by MM A. Haller and J Mingmn The results of heating 
together in sealed tubes at about aoo’ C are given for desoxy 
benaoln and sodium ethylate in absolute alcohol; beiuopbenone 
and sodium ethylate t anthmquinone and sodium ethylate, 
amyinte, and butykte renectively —On stereoscopic proiectioiu 
and the “stereonim^,” by M Mae8asrd.-^tudiea on the 
activity of the diastole td the ventricica, on its mechanism, 
and its physiofogical and pathological amliMtioaii An abstract 
of a memioir by the author, M Lfon Germe.—A companaon 
between the apwtm of the gases fixmi cleveite and the spectrum 
of the solar atmosphere, I7M H Oeaiandres. A list of wave 
lengths of lines obsepped m the qxetia of nun fifom cleveite is 
compared with a sinfilar list (rf'Sliw bfasdrved in the solar chromo- 
sphm spectrum (see p. 56). Twenty lines m the ibrmer list are 
recceded and thirteen him in the latter list ore shown to have 
the same wave-length, extending through the luminous and 
uhra violet portions of the spectra. Two ^trmatumt diromo- 
spheK lines, sSy-te and 447 », correapood to two of the 
eipalgulinigs, 587'fiQ(D^aiid447 ly^ There now retnsin but 
two such chromomiete lines always obtainable, which do not 
coneqiond to JfiMt obtained In terrcstrUI m^ra.—On the 
isomene trspsfM’nsUiont of meicuTy salts, by M Raoul Vordt. 
It U shown that W:k amorphous HgS disengages +0 34 OaL 
in chapgiiig to the red amorphous variety, and yields a fiuttaer 
•mwM U in becoming red crystalBne 1^ —Ac^ of 
sitqg B n jMtoxide on the halogen salu 01 antimony, 

M V Thm^—HeaU of fomihtion of benxoyl emoride 
and tohiyl chloride, by M null Rlrals. The subatitatioB 
of the group (CXXl) for a hydrogen in bentane or tolntae 
rcanlte in an incieaae m the heat offonnation of + j8 CU and 
+ SS 3 Cal respectively —Study of seneetonfaie and senedne, 
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by MM A. Crandval and H. Laioux. Two alkaloids have 
been prepared from Set^u migtrit SenecionlBe appears to 
have the compoaition C)|nf|NO«, and does not pomesa very 
marked rsactions. benedne meara to pottevs much mote 
definite rmctkms with the nauaf slaaioid leogento.—On jph^l. 
salphoot&otduidlne and some of iu derivatives, by M Ui. 
RaW In condusion, attentidb is dmwn to the rsttatane* o' 


ArndysU of a mummy bong, by k- ThatanL—On a leucomainu 
extracted firom urine in aoaes of Anghw peotoris, by M A. B. 
Griffiths and C Massey A nCw pnitonoiu base, causing death 
in two hours, of which the compodtioa is given as C^(H|NO«— 
On some improvements in the prepsiation and Jtudy of thin 
^tes of sedimentaiy calcareous rocks, by M ' 

• - divwoas o'** *■’— 


the anomalous divisfoas of ferns, ^ M Adnen GudUiard.— 
The catastrophes of Titel in the Banat and of Mendoca (Argen- 
Repnblic), hy M Ch. V Zei^ Aigumenuare adduced 


tun spot sppesrsnees on the un.—The use of cmde petroleuin 
for prevention of incmitatioiu in boilers is advocated by M O 
Lidlm 
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that, ^on{f Hith diMsion of labour, cbinbtnation of labour 
Uket kt firm hold m thi, orifaniaation of model o scicstiflc 
life, dnd MuUWrs niiviin, '‘march boparttcly, attack 
jointly ,* pro\Ls lUo usiful m the peaceful battles of 
thought <md scienc e 

A splendid proof of this combination of labour lies 
befbro Inc m the numerous volumes of the CluMtngtr 
Expeobon Physics, ihimistr}, geology, zoology, and 
botany, and allthoia. niutical and hydrographical attain¬ 
ments of modern date hive combined to produce results 
which close a past of unw irrantcd belief, and open a 
future of new resea reh, lioundless in fertility of problems 
and of unknown possible effect on the human intellect 
and understanding 

parts and dimensions, as in the c Ifects it has produced I 1 he imagination of hum in kind from the beginning of 
and will go on to produce, on the progress of a group of histoiical ages, and along ill its phases of development 
sciences which every day grow mor^ important in their and evolution, took hold of those unknown regions of the 
infiuenee on hum tn intellect and thought heights of mountains as well as of the depths of the 

It IS nowadays i very common eoinplaint tint ocean Coveied by ice and snow, hidden in thick masses 
specialisation in scicntihc put suits threatens to do aw ly of clouds, out of which thunder and lightning and endless 
with that chaitctcr of universality that was attributed floods of rain and hail came forth, the ranges of moun 
in former times to all those who busied their brains with tuns gave birth to the grandest .and most appalling 
the. phenomena of natuie I can fully remember how, in visions of powers upon whieh the poor human individual 
my own childhood, the naturalist found his c\ looked aghast, against whose mighty influences be felt 

iiiiple in Alexander von Humboldt He was credited with helpless, ind whom he dreaded tnd revered Every 
' knowing everything, and whoevei followed some small human being liecomes a poet under the influence of fear 
IHiisuit as a naturalist, paitook, in a certain degree, of the and levcrcnce Both magnify and intensify impressions, 
prestige the great “ Naturforscher ’ enjoyed in all tircles even of the most common kind, and create combinations 
of the reading public When I was studying zoology it when thi acutcsl observer could not discover any con- 
Jena, a fellow student of divinity asked me once, “ Pic isc nection Thus the oldest foims of leligious belief, a» 
tell me what is the name of those stus ’ ’ " I don t know, well is the numerous forms of still existing superstitions, 
inv dear friend, I am studying biology ” “ Ob, I thought have peopled the tops of mounUins and the depths of the 
yon ‘ Naturforvher study ill the natural sciences seas with images of supern iturxl powers , the Olymp of 

1 im afiaid we ire it present dnfting for away in the Hellas, and the old German myths the Hebrew Jehovah, 
opposite direction ind the general public is rather in ind the rudest Paganism found their abodes beyond the 
clmed to believe that each niturilist or natural philosopher clouds, and below the vvaters And who can resist the 
liv'esonm island, of which hi investigates only i small tempution of such dreams grand and awful at once, 
comer, without raring a bit for tht rest of the island, ind when standing on those solitary heights of the Alps with 
still less for other islands and wholt continents W hether ice and snow, and lock and cloud around him and below 
we are quite as bad, I will not try to decide , certainly those him, and looking ovci endless ranges of peaks and 
happy times aie far behind us when a professor of mithc valleys’ Who is not struck by the image of death and 
miticsand istronomy taught also physics and medicine, destmction, when he wanders on the volcanic deserts of 
01 when botany, zoology, and chemistry were represented Etna, where there is not one leaf of grass, not one 
bv the only profesaoi of medicine and all these tiungs smallest insect to keep him company ’ And in the midst 
were taught merely by books ind traditions But even of the raging ocean, with waves dashing against the poor 
those modest cases of personal union between zoology and ship, and clouds spreading darkness iround, who will 
botany, or between geology and zoology, which not un refrain from images of tcinir created by the imagination 
frequently occurred in the first half of our century, have of the boundless depths to which he has trusted his life ’ 
passed away now at its close Instead of such personal Will there ever come a time when the human mmd 
unions,wemeet with, in a well equipped university, distinct replaces such emotions by the cod reflection that the 
chairs for zoology, comparative anatomy, embryology, minimum or the maximum of atmospheric currents and 
paleontology, geology, mineiblogy round each of these pressure causes the disturbance of equilibrium on the 
chairs we see gathering numbers of pnvatdocents and floods of tlie ocean to such a degree as to shake the 
other teachers, who deliver lectures on distinct specialities balance of the floating mass of wood or iron, on which 
of these sciences, which threaten to grow themselves again he happens to find himself, and bnng its meU 
to mdependent divisions craving a chair for themselves centre to a position which enables the water to 
“ Division of labour " is all very well, but if we do not in supplant the air filled spaces until the greater specific 
time prepare for better mental digestion and assimilation, gravity of iron carries all away, through the lamina of 
the next chntury will live to see a new Babyfonian turret, the hydrosphere, down to the lithosphere, which resists 
dispersion of language will grow to such a degree, that forther gravntational concurrence? And will ever baro- 
even the mhabitantt <rf the same scventific island wifl find meter and thermometer, or the observing eye of the 
If hard to talk to each other ^ geologist, caught by phenomena of denudation or glacial 

It is a consolation, under these circuifistahces, to see,' erosion on Mortt Blanc, dimmish the trembling of 
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tffK ''CHALLENGER” EXPEDITION AND 
THE FUTURE OP OCEANOGRAPHi 
Tht Voyage of H M S Ckalltnger” A Summary of the 
Setentific Results (With Appendices) Two Parts 
(London Eyre and SpottiswXiode, 189$ ) 

T HF two new volumes of the Challenger Expedition 
have appeared, and with them this momentous 
enterprise has arrived at its final dose It is well vvoith 
our while to seize this occasion foi a few words of icflcition 
on a scientific drama, which is equally greit in ill its 
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>cinotion when the e>c measures the enormous distances 
It commands frotposuch 1 heijfht ^ Whfiever has expert 
enced the thnllin^ delit^ht of that other emotion caused 
by inhight and discoiery whoever knows that iniellec 
tual powers can produce as much enthusiasm as artistic 
md a sthctical emotion will not be haunted by the sicken 
inK dread that humin imaKination could become stripped 
naked by the impious hand of science Whoever cares 
more for the Why than for the How will gather around 
the temple of science but those gifted natures who are 
impress^ by colours shapes and situations why shall 
they not t,o on to shake their kaleidoscope of beauty and 
ippearanre just as much os these goon drawing invisible 
threads of cause and effect between old ind new facts > 

1 et uv therefore not quarrel with the natural growth 
of the hum in mind but nther accept in delight ill such 
utinns as include a gieat increase of knowledge in 
legions whtre ignorance lent the hand to superstition 
and so let us hul the woik of those who lifted i piece of 
the thick veil that covtied the abjssal depths of the 
(Kcan 

It will ilwijs be one of the greUcst if the mmj 
meiits of the late 1 rof W U ( arpentei to hive given 
the hrst suggestion to the Ch%ll nif r \ sped tion Not 
content with asking the Count il of the Roy il Soeiety to 
thiow in Its iiithority with the British ( ovemment to 
i ndert ike a nt w ind complete eoui sc of research for the 
exploration of the deep sea he enteied into direct coire 
spondenec with the hirst Iird of the Admiralt) ind 

irned his point so far is to rettive the answer thit the 
( ovimment would be piepared to give the requisite aid 
in further inte of such an expedition on 1 eceipt of a formal 
ipplication fiom the Kojal Soeiety in consequence of 
whieh inswerthe Rojal Soeiety at onte proceeded to take 
these necessity steps ind after cxihinging some corre 
spondenee with the Sei retary of the Admiralty the pro 
poiilto defray the expense of such an expedition out of 
the public funds was biought before larliament and 

received the cordial assent of the House of Commons 
in kpril 1873 

It IB to be limcntid that in the Ninative of the 
Cruise, neither the proposition of the Untish Govern 
ment nor the debite of the House of Commons are 
11 produced literally It w ould hav e been of high historical 
interest to the general is well as to the special reader to 
know exactly the wording in which the proposition was 
formed^ and the views and opinions with which it was 
received It is perhaps not possible to the editor of 
N \TURg to supply even now this omission, but yet many 
in the outer world would greatly desire a repiint of 
the days discussion which produced results so 
momentous as that great and memorable expedition 
of the Challenger In uttenng this regret I can assure 
the British reader that though a foreigner, I feel deeply 
my share of gratitude to both Government and Parlia 
ment of Great Britain I cannot omit this occasion to 
c^ongratulatn science for having herwanu so well inter 
preted, undmtood, and sausfied by all those who have 
a share m the Challenger Lxpedibon, be it the Govern 
ment or Parliament, be it the t^cers and crew of the 
ship, or the scientific staff and the authors of the 
V oluminous reports lying before me. 1 

And I may be permitted to claim some personal hcense | 
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to proffer my thanks in the name of science, and especi 
ally of biological science for at the time when Dr 
Carpenter and the Royal Society asked the British 
Government to undertake the exp^ition I was myself 
engaged in a collateral enterpnse of similar tendency, and 
fdt the some necessity to isk for help and assistance of 
the authorities of the German Government and in smaller 
degree of the (jovemments of almost all civilised States 
and nations X. few years ifter the Bntieh House 
of Commons had cordiilly assented to the proposi 
tion of the Royal Society and voted the funds de 
monded by the Admiralty, the (lerman Reichstag passed 
i resolution based on a petition of Helmholtz, Dubois 
Rcymond and Virchow by which the Government of the 
empire wis asked to grant an annuil subvention of 
^1500 to the Zoological Station of Naples a subvention 
not only continued up to this d itc but four years since 
increased to £-000 Ihesc votes of the two great 
parliamentary bixlies go fir to disprove the old doctrine, 
thit science and the promot on of lesearch are to be 
abandoned to piiv ite enterpnse and to the favours they 
may meet with accidentally in raising money by public 
subscription or falling in with wcalthv pnvatc persons 
whose interest and generosity can be won over I 
am afriid if the House of Commons had not granted the 
necessary funds the Lhallcngr Pxpedtmn would never 
have taken plirc ind our ignorance ilxiut the many 
great and innumcrible smaller questions connected with 
the deep SCI pr iblems would be still the sime as in 1873 
Had not the ( cimin Reichstag voted in favour of the 
Zoological St iti in ill my person il efforts would have 
filled and neither the Naples Station nor the Plymouth 
Liboratory nor pcrhips the miny other imitations of 
the big brother at Naples would h ive had the chances 
with which they have met now No let science not be 
immodest and ask for ill and everything from the State 
but let It still less linger on ind wait for the chances 
growing always srirccrand sc iicer of being endowed by 
private source be it public subscription or donation from 
wealthy men ind aniiteurs The number of persons 
combining gaat wealth with suffteienl culture is unfortun 
atelynot on the increase inherited wealth which offers 
more chance for the acquirement of higher intellectual 
pursuits IS decidedly diminishing 1 he demand for funds 
for the endowment of research is doubtlessly augmenting, 
and the competition in the adv ineement of sacnce is 
such thit the nation which is not ready to pay its share, 
will either be thrown in the background or live like 
a parasite on the intellectual blood of its neighbours 
How long such a parasitic existence i ould be protracted, 
remains to be seen but certainly no great nation whll 
deliberately accept such a disgraceful situation, the more 
since It cannot be doubted that each nation has its 
peculiar gifts and talents, which make its co operation 
indispensable in the chorus of other nations and in the 
interest of humanity It must be granted that the weight 
of a nation in the scale irf culture depends on the power 
and number of men of genius it has produced and goes 
on to produce, it may also be granted, that a genius has 
been known to open up h» own ways and make his 
career through all the adversities of fate Yet a genius 
needs to feed quite as much, or perhaps more than an 
ordmary mortal, and some think it would be economical 
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to gi\c him at least a\erage cluncci Would my genius 
hd\c been cnpablc of diving on hw own account 
to the great depths of the Pacific > or would a genius find 
It possible to replace, by his own work, the ant like 
dCtiMt) of the Naples Station^ Hardly But let him 
come now and handle the innumerible data of the 
Ch xllcni^tt^s m\ tstigations or use the opportumties offered 
b) a modem hbontory to give us a solution of the 
pioblem of heiedit^ or decide whether natural selection 
suffices to account foi the evolution of the organn. world 
or whether other pnnt pics must be sought Tht |,cnius 
of lasteui ind lister md Koch hi\e opened the enor 
mous held of lest iich regarding the nature and effect of 
bacteni ind 1 think the world his not been the worse 
foi hrinee ind (icrmany spending public money for the 
equipment of luge liboratones to tnible those gentusis 
to continue m tht most effective way their labours 
Ceitunl) not evei) w him or fancy of a learned individutl 
t in be accepted as i sufheient re ison for spending publii 
funds some suit of a eontrolling apparatus will ilways 
be neiessii) Hut in the Royal Societies Nation il 
Ac idemies ind other le imed bodies of high standaid e leh 
nation his lire id) whit is wanted and it is understood 
well enough that suih Ixxlies tie often even more difficult 
to be won ovei b) some new rising genius than a Ministei 
if lublir Instruction 01 the outside public It is theie 
foie not to be inticipitcd that from the Scyllaof nihilism 
in < fhe ill) siippoiting lesearch one must neccssanl) glide 
down into the Chir)l)dis of supporting whatever scheme 
comes out of the fen id brain of a young diseoverci But 
this much e in be s iid or repeated over and over again 
for It IS eeitiinl) no new truth—that the mental and 
intellectual pinductions of a n ttion ought not to be thcl ist 
nor the le ist in then i laims on the public money and it 
mav be m iint lined w ith all confidence, that baidl) an) 
othei expense will so amply repay the budget of a nition 
Ixith mitei all) ind ideally as the funds handed over for 
the pi imotioii of aseaich 01 in the tiuer expression foi 
the pri, \m xUen of icscirch 

1- or It IS in this th it the real futuie lies in oiganis ition 
Being org inised the sm ill J ip ncse empire was inoie 
th in i m Itch to the tenfold bigger Chinese mass being 
01 g inised i few Biitish regiments can keep populations in 
abc)ance which if thc) were equally well organised might 
ciush them in a moment And to Ik. organised even in 
thc intellectual sphere means to economise natural powers 
end not thiow aw a) chances which if they cannot perhaps 
l>ebi ought ilmut deliberately nevertheless can be profited 
b) when thc) occui—and the) occur always and evci) 
where 

Organisation of leaearch, will 1 do not doubt, become 
the special feature of the coming century It would be 
well worth to provoke discussion about schenaes, ways ind 
channels into which organised research ought to grow 
Eich nation ma) adopt its own according to its character 
habits, and prejudices But one feature ought to be 
observed with them all, for it will soon become upper 
most that is utUrmUtomU orgamsaitom of those interests 
and productions by which all the nations may be benefited 
together, without being forced to arrange separately each 
for Itself; whahmore efiectually and,with less material and . 
ratellectual effort can be provided for all of them at once 
And there can be no dou^ that foremost, in this regard | 
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stands the quest 1 Han /o reorgtuu»e,<rott,imst a/ tUt, 
Ktenttfic pubh ui « 

It cannot be doubted that the way in which we deliver 
over to public It) it present the results of the work of 
hundreds ind thousands of investigators is all but 
destitute of any regulai ng pnnaplc Publishing in thc 
nineteenth cintuiy icscmbles very much the kind of 
warfare practised in b)g m times when regiments were 
thc property of single ndviduals who were responsible 
for their equipments noiinshinent cfficienc) and who 
entered into contracts w th their men and soldiers mil 
with stites and primes Dcfcetion on the one side, 
plundenng on the oilici vere conenmitant featuies of 
such arringcments which one only need compare with 
the piCM.nl constitution of thc Prussiin irm) to feel it 
once what powerful element organisation has provetl to 
l>c ^^hyshlllthl m st subtle of human activitcs the 
mental ind intcllietual fumtions not be liible to pioht 
m the same degree h) org inisation ? Wh) shill priju 
dice and egoism be permitted to govern with ilni st 
absolute sovereignt) in the loft) regions of thought ami 
speculation of expenmem and observ ition n one woid 
of reseaich? Org misation is not pedtmr) discipline 
not slaver) genius no direct contrulic turn to ordci md 
measure Originality md individualism w 11 ncithei be 
s icnficed nor diminished if certain rules irc observ ed m 
bunging thc results of investigation to public knowledg 
md a bettei more economical and more cfleetive s)stem 
of reporting and lecordmg is adopted with the intention to 
fieihtatc the communir ition of v ilu iblc scicnt fic icsults 
ovei thc gieatest possible ciicles of competent leadeis 
It IS true that the all powerful t ts tnerfitf w ill go f ir n 
opposing an) serious attempt of reoiganisation in th s 
department but is I remarked at the commencement i f 
this irtielc, unless wc put hands md shoulders to the 
woik we sh ill unavoidabl) arrive soon at a state of ch lot e 
eonfosinn where the worse elements ma> be tonspieuims 
and valuible productons at times be choked imong 
mediocrit) 

It would had me too fir away from the dirt t subje t 
of this aitiele to develop hcie m) scheme if beite 
irrangemcnt foi scient he public ition and f 1 im not 
mist ikcn thc feeling that such arrangements ought to l>e 
found and to be universally introduced is spreidiiig 
rapidly among competent ind conscientious men of seieiw e 
Let these soon unite and form national md intern ition il 
centres foi thc organis ition of scientifi pubh alien i 
mort wholesome influence on the progress of scienti md 
research can hardly be imagined now ad i)s 

The two new and last volumes of the Chill ih, t 
Report art thc work of Mr Murray the true soul of thi 
expedition to whom sacnce oWos a gicat debt of gi lit 
tude for his never ceasing care and toil md foi his iilent 
and amiability with which he undertook thc great burden 
of superintending the publications of thc expedition 
besides himself adding most remarkably to the v ist 
amount of new knowledge regarding the deep se i 

In the ‘ Editorial Notes to these two volumes Mr 
Murray bat some paragraphs on the whole expedition so 
dtamctcnstic that I think it right to repeat them here to 
every reader who does not happen to la) his hands on 
t]>e volumes themselves Mr Murra) aftci having given 
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an {(.count of how m genual the coAections and the 
reports on them a ere ditposed, adds dte following — 

F 10m beginning to end the hiftorv of the ChalUngtr 
Expedition IS simply a lecord of continuous and diligent 
work. There were few opportunitiet for bnlliam exploits 
during the voyage The daily and hourly magnetic and 
meteorologic observations, the handluijg 01 the ^ip during 
the tedious deep sea investigatioas, the work connected 
with the boat excursions and expMitions on land in 
addition to the usual operations of the marine surveyor 
and navigator, all demanded from the naval officers and 
seamen an amount of cate and attention far sui passing 
uhat 1$ requind during an ordinary commission of one 
of Her MfijSy's ships The labour connected with 
preserving, cataloguing, and packing the biological and 
other collections on Mard ship was enormous, so also 
was that involved in their subsequent examination on 
the return of the expedition and their distribution to 
speciahsts in many parts of the world All this was, 
however, accomfduhed with success and the typical 
collections have now been deposited without any mis 
hap in the BntMb Museum, lue majority of the authors 
•f the special Kmoirs have spent yearsji the examtna 
tion of the collections and in the prepmtion of their 
manuscript and illustrations for the prMS without other 
remuneratioa than either a copy of tne Challenger pubii 
cations or a snudl honorarium to cover the outlay necessi 
tated by their researches The payments of the civilian 
staff have been \ery moderate and in my own cise, at 
least, have not covered actual expenditure in connection 
with the woik of the expedition 

The great difficult) in canning through on under 
taking of this nature arises from considerations of time 
The researches of the specialist tend ever to became 
more elaborate in no case were the luthorb of the largei 
special reports able to terminate their work within the 
original estimates as to time and bulk The hminttons 
in reference to expenditure imposed on me by the (lovem 
raent often rendered it imperative to curtail the imesti 
gations and to cut out matter from the memoirs when in 
other circumstances I would gladly have fallen in with 
the views of contributors and colkboiators The re 
be<ircbes and publications connected with the expedition 
might have brcn extended in several directions with 
advantage to science had the allotted time xnd funds 
pennittM, as it is, a few collections have not been 
thoroughly examined md some observations hive not 
been folly discussed 

“ In June, 1872 ,1 was appointed one of the naturalists 
of the CkaUtn^ when tne expedition was being fitted 
out During the past twenty three years my time has 
been wholly token up with the work of the expedition 
and in the study of those subjects which the expedition 
was oiganised to investigate The direction of the whole 
of the woric connected with the publication of the 
scientific results passed unexpectedly into my hands, 
-ind 1 have done my best in the circumstxnccs to place 
on permanent record a trustworthy account of the labours 
of this fiunous expedition It has been my earnest 
endeavour to compete the pubheauonx m a manner 
xirorthy of the naval position and saentific reputation of 
this great empire Votwithstandmg the troubles, per 
tonal sactifices and r^crets necessarily connected with 
the worit, It has been 1 pleasure and an honour to have 
taken paA in eiqdorations and researches which mark 
the greatist advance, m the knowledge of our planet 
suce foe celebrated Mograpbieal discoveries of the 
fifteenth a||w Mxteent)l>|Mtane8.* 

It tslM^y possible to speak ni a more tnithftil, simide, 
and digmled manner of one s hfo’s woik than here Mr 
Murray speaks irf the work and the difficulties that beset 
the Olu&iif|!i(ry!B]9hdition,.4'‘cd}us port magoa foit” 
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He mig^it have used quite other language, and have felt 
sure to meet the full acknowledgment of his contem 
poranes, and nobody will certainly dispute him the 
proud sentence with which he finishes the above 
account There can hardly be any doubt about 
the epoch making importance of the Challenger ex 
pedition, and if in the first letter of Dr Carpenter to 
the Royal Society attention is drawn to an article in this 
journal (Naiuri,vo 1 iv p 107 1871), in which it was 
stated that the (.01 emmets of (,ermany, Sweden and 
the United States were preparing to dispatch ships to 
various parts of the ocean, expressly fitted for deep sea 
exploration and the question put forward, whether Great 
Britain should not step in to do her share in such 
worit I think it might well be urged now, after Great 
Britain having done her work m the most unparalleled 
way, that other nations might continue and profit by the 
experience of the Challenger Such expeditions may be 
undertaken b> deliberately dividing the task of filling the 
gaps and lacuncs left by the Challenger^ one nation taking 
the Atlantic the other the Indian a third the Pacific and 
x fourth espcci illy the Antarctic Sex for its investigation 
and exploration A large basis has been laid by the 
CheJlen^tr cxpible of beiringany superstructure to be 
erected on it let France and C ermany, the United 
States and Russix take up this work ifter a mutual undei 
standing let S veden or Vorway explore once more the 
North Polar Sex Itxl) the Red Sex and let intemationxl 
orgxnisition add i second chapter to oceanogrxphy 
after the first hxs been so well worked out by Ore it 
Britain 

Nevertheless wh never important results may be 
arrived at b) such lepeated expeditions embodjing both 
principles dtv tsion of Ixbour and combination of results— 
the future of oceanography requires still other means of 
lesearch VVhcncier a new domain of science is opened 
up Cither by the isolated work of a discovenng genius, 
such xs Pasteui xnd Koch or by combination of 1 irely 
found chances sueh as the Challenger Expedition offered, 
the immediate consequence is that specialisation sets m 
to woik out all the different chapters of the new doctnne, 
enlarging the basis multiplying the parts drawing new 
conclusions eoireetmg ^d ones—in short, bringing 
about a detailed colonisation of the newly discoveied 
intelleetual areas But no oceanic or African colony can 
live and prosper nowadays without well established 
communication with lu mothertand no haphazatd visits 
of travellers can supplant the permanent and systematic 
exploitotion that alone provides those conditions of life 
which make x colony prosper And the same holds good 
for intellectual colonising, And especially for problems of 
oceanography 

If we look over the fifty volumes of Challenger 
Reports we see xt once, that the lion s share belongs to 
biology More than nine tenths of them are purely biolog 
ical, and almost all the others include some important 
biological elements It is therefore hordl} wrong to 
suppose that the future Of oceanography will he with 
biology, and with its ways and means for increasing our 
kaoededge The pnfoteitu of biology, of coune, ore 
extremely varied, and many of them may be studied m 
every inland univemty Not to foe problems of nrnnan 
biology, for which the last twenty years have estaMtahed 
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tile utter necelsity of laboratories near the sea-shoit 
Here we are only in the bqrinning of a movement, which 
will goturto increase our knowledge of the conditions of 
marine life. w 

If the establishment of marine laboratories on different 
parts of the Mediterranean and on both sides of the 
Atlantic—^not to speak of the North Sea and the Baltic— 
have proved a necessity if already, both in Japan and 
in California, the coasts of the Pacific have been pro¬ 
vided with such scientific outposts, it cannot fell that, 
by-and-by, Africa, Australia, and the Polynesian Archi¬ 
pelago will also have their biological stations. It is a 
great pleasure to me to be able to state here, that a 
small beginnmg is being made at Ralutn in Neu 
Pommem (alias New Britain), the neighbour island 
of New Guinea, from iv hence numerous specimens of 
Nitutiluspompihus have lately been procured. An intelli¬ 
gent and enthusiastic German planter, Mr Parkinson, 
living since many years on that island, visited me a year 
ago in Naples, and offered spontaneously his help and 
aeivices to establish a umall station on his own land 
According to his v levvs, locality and climate will fevour 
such a plan, and as there is every six weeks a steamer of 
the North German Lloyd from Kalum to Singapore, and 
soon perhaps another one to Sydney, the possibilities of a 
tropical archipelago station are giv en The Naples Station 
has undertaken to prov ide the scientific equipment of its 
infant brother at the Antipodes, and my friend Major 
Alex Henry Uavis, from Syracuse (New York), who, | 
already helped so much to establish lasting and fruitful ' 
rchvtions betnxen the United States and the Naples ' 
Station, has again stepped forward to piovide for the 
first pecuniary wants of the Papua Station Let us hope 
that this small beginning will reap some fruits, and 
the more so, as Mr Arthur \Ville),welI known by his 
work on the development and morphology of the Tuni- 
cates and Amphioxus, has gone there as hrst pioneer of 
biology to study the development of NauHlut pompilius 
His impressions have been as jet very favourable, and he 
thinks that the fauna of New Britain will amply repay 
every sacnfice of Mr Parkinson and Major Uavis. If the 
local authorities of New South \N ales, or Victoria, or New 
Zealand, would find it worth ihcir while to help to a 
laboratory in Port Jackson, 01 somewhere else in Australia 
if in the Cape Colony somebody would do as Mr 
Parkinson has done—numerous problems thrown open by 
the work of the ChalUngcr would make progress, and the 
threads of biological study would draw nearer and nearer 
to encircle the most dutant parts of the oceans. 

But the greatest atredee would come, if one nation or an 
international combinatioa would present biology and j 
oceanografdiy with a steamer, expressly built for purposes I 
of such research as the Ckalltngtr performed. In the 
year 1884,1 attempted something^ the kind by forming a 
c(»nmittee influential men m Germany for the purpose 
of collecting j£i 5,000 to £,00/000, with which to build 
a yacht large enough to go round the globe, and serving as 
a fioating biological laboratory Of course it was not the 
sum ti money wanted for the construction of such a ship 
whi^ ooMtit^tcd the mam difficulty of the scheme^ 
titough, I felted even in that frdm, rehbons which had 
do with tile scheme its^ tlM| true diffiqylties 
lie in tiw extuamdinary great regular •epentrn incmnmls- 
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sionmg swh a ship, as every owfetr of an ootaa. yacht 
understands Of course I was also prepared fiw tiwt, and 
have no doubt tliat my plans would have amwtmd, 
at least to some extent, but I was compelled to (ipcognise 
the truth of the old proverb, “qm trop embniaao mal 
dtreint* I do not know whether I shall jet ba able to 
return to the attack , it seems rather unlikely, but it » my 
firm convlaion that this scheme is, if not the only one 
which will permit us tn conquci the battlefield, at any rate 
the chief means to enlarge our knowledge m oceano^ 
grapby, and will and must therefore be executed in no 
distant future 

Such a ship ought not to be continuous crossing the 
oceans; on the contrary, its best services would be 
rendered by giving it the chance to thoroughly investi¬ 
gate distant areas for distinct problems. Give such a 
ship the commission to study in the greatest possible 
detail, and in a comparative way, life and formation of the 
coral reefs in the Indian Ocean , let it be stationary for 
months together on the most fevourablewpots for such a 
study , prepntdjl scientifir sufT of specumttsfor the woric, 
land them where the best opportunities for a transient 
establishment of a small laboratory is to be got, assist 
them by as many hands of the crew as can be spared, 
help them by the steam-pinnace on board, use the divnog 
dress as well as native divers, and study for hours under 
water the construction and the destruction of the reef, 
apply all kinds of dredging and surface-fishing at day 
and night, have well-trained laboratory servants for the 
presrrv'atiun alive and in alcohol of such organisms aa 
are required for further study,—in short, do as if a well- 
appointed laboratory were transported to I’oljmesia, 

I and be sure that results will ensue which by no other 
I contrivances ran possibly be obtained, especially if the ship 
I be under no rcstnctions, and can stay in any one spot as 

I long as may be requisite 

For It is the great drawback of the usual men of war 
expeditions, that they are only allowed a few days or 
weeks to remain at the same locality There are so 
many other objects, to which it is necessary to give foil 
attention, th-xt they are always driven away from the 
work when the preliminary difficulties are just overcome 
Science must be sovereign on board, the scientific leader 
must be absolute for determining the course to take and 
the tune to remain Discipline on hoard the ship must, 
of course, be handled by the captain or his officers, but 
the general dispositions of the work must remain with the 
scientific leader That alone already would make a great 
difference in such an expediticm from all those antecedent, 
and though very often the naval captains of expeditions 
for sacntific puiposes might well enough be transformed 
also into srienbfic leaders, nevertheless they are depen 
dent on orders from home, and cannot always understand 
the importance of embryological, physiological, or other 
specialist wiwk, for which they have to stay a month or 
two longer in the same harbour 
AgMn,the scientific suff must be |elected with greatest 
care in regard to technical and pliMsal arcot^phshments. 
If theetaff IS not varied enough, d^pdoes include men 
of different attauunents, many opportunities for investi- 
gatKHi must be lost for want of previous knowledge on 
the si^ of tke natutajigfs on bodnt. On the other Mud, 
m^mg^is moradifficuH tha^ to Uv^logether forioiMfiiSv 
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even >ean, on board a ahip^ for nnoa not well trained 
to such existence, except where the tSemposition of foe I 
staff IS made with a sharp eye for Con^atiUhty and in-1 
compatibility of character Espeew% foe scientific leader 
must be a man of imposing personality rather than of 
special scientific competence, fiw it arU M to his share 
to ditute in every case wfaoe confiicting tendencies 
threaten to do anay with soctal harmony 
But tbough an this maybe considered to offer con¬ 
siderable difficulties m foe way of execution, nevertheless 
the future for oceanography wiU belong to such floating 
biological stations, and foe time is perhaps not so fiir 
distant, wbeninnore than one of them wiU cross the 
oceans, and supersede comifietely foe now adopted sys¬ 
tem of single-handed expeditions of young naturabsts. 
The necessity for such expeditions is doubtless existing, 
in so far as it is better to try foe solution of problems 
regardmg the tropics by traveUmg alone than by stay¬ 
ing at home. And no doubt very many geographical, 
ethnographical, geological problems have been greatly 
advanced by competent travellers, and will furthermore 
be advanced in foe same way Collections of animals 
and planu have been made, mostly terrestrial, and the 
systematic part of biology has had its due share. But 
all more complicated studies, such as require more 
technical appliances and preparations, remain in the 
background, for the same reason which has forced us 
already in Europe to establish well-organised morpho¬ 
logical, physiological and chemical laboratories, both 
inland and on the sea-shore And if we cannot go on 
without them in Europe, where the general conditions 
for biological research ore so much more advantageous, 
we must ceitainly have them, if we wish to advance our 
knowledge of tropiad, terrestrial and marine organisms. 

Botany enjoys already some advantages through the 
botamcal gardens in Ceylon and Java, and it is to be 
hoped that the Bntish and the Dutch authonties will 
use their exceptional opportunities in both places to 
establish some sort of regulations for their use by the 
botanists of all nations May it not be possible to 
enlarge these botanical gardens by adding also some 
faalities for research of animal morphology? The 
Zoological Station at Naples has a special part prepared 
and equipped for morphological and physiological botany, 
in the first place, of course, for marine algse, but any 
other sort <k botiuiical study, for which Naples offers 
opportu^ties, might be undertaken there, and already 
a valuatw work on foe cultivation of figs has been 
greatly assumed by the Zoological Station No doubt 
every naturalist who travels in Ceylon or the Sunda 
Archipelago receives the most valuable advice and 
assistance by Mfissrs. Tnmen and Treub, and perhaps 
foese most col^ent gentlemen would be foe first to 
advocate a huger endowment of their estabhshments in 
the sense Just now indicated. science and research would 
be certainly greatly benefited by it 
An these dreams and perspectives are opened up 
before us ifoen we are looking over the enormous mass 
of new focfii and new material for study brought together 
.by foe CkdUnfctr And to think that there were only 
fbur antwiEajhsts and one chemist on board all the years 
’&ftg, aNd <foe of foe naturalists dM.during foe expedi- 
, jlofi I It ^ 1 think, only ngbf JO Amember h^re that 
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two others of the gentlemen of the avifian staff td 
heavily overtaxed their strength with the often surely 
very monotonous, and always very hard work, that their 
health broke down soon after return, and they fell 
victims to their enfoosusm. If li is only ni^it to pay 
the highest possible respect to Mr Murray Hk his extra¬ 
ordinary power of work, talent for admimstration and 
competrace in dealing with the special problems of deep- 
sea deposits, and if we gladly recognise the excellent 
work done by Mr Buchanan, 1 think nobody will be so 
ready as theM two goitlemen to join here in thankful 
remembrance of the share of work that foil to thar late 
companions, Sir Wyville Thomson, Prof Moseley, and 
Dr von WiUemde^Suhm. And may it be once more 
permitted to the vmter of these hnes, who by right or 
wrong claims some spccud title for it as a sort of inter¬ 
national official of biological science, to utter the thanks 
of science to the officers and men of the ChaHeMger, and 
to the Admiralty, and to the Bntish Government and 
Parluiment, and to the whole Bntish naUon for having 
set the example to the world of one of foe grandest and 
most successful scientific expeditions that ever has been, 
and most likely for considerable time to come will be, 
started. Anton Dohxn 

OUR BOOK 

Horses, Asses, Aebras, Mules, and Mule Breeding By 

W B Tcgetmeier, !• Z.S, and C L. Sutherland, F Z S 

(London Horace Cox, 1895 ) 

The first portion of the title of this interesting work is 
somewhat misleading, for with the exception of some half- 
doxen pages which deal mainly with the distinctions 
between the horse and the other speaes of the genus, and 
a dcstnption of the supposed new species known as 
Prejevaluy’s Horse, the book entirely relates to asses, 
xebras, and mules. None of the varieties of the horse 
which have been produced during the period of its long 
domestication are referred to We mention this fact in 
case the general reader should infer from the title of the 
work that it was a treatise on the multitudinous domestic 
vanetics of the horse which exist in nearly every quarter 
of the globe 

The V olume is conveniently divided into tw o parts. Part 
I IS chiefly of zooli^cal interest, and contains very com¬ 
plete and accurate descriptions of the existing species of 
the genus known to modem zoologists under the name of 
Equus, including, in addition to Prejevalsky’s Horse, an 
account of the still more recently discovered Grevy’s 
Zebra. The engravings which illustrate the letterpress 
are particularly good, and will greatly assist the student 
in bis endeavour to master foe pcculuinties of eaifo 
species. It concludes with a chapter on the hybrids 
which may be produced by crossing the horse with the 
other species of the genus Equus 

Attention should lx directed to an assertion on foe part 
of the authors that a remarkable and noticeable diff^nce 
exists in the period of gestation of foe mare and ass. The 
duration of gestauon m the mare is well known to be 
eleven months, and it has generaUy been assumed that it 
was similar in the ass and zebra. The authors, however, 

I emphatically assert that in asset and zebras it usually 
exceeds twelve months, one of them, Mr hofoerland, who 
IS well known as an extensive breeder of mules, quotes 
fn»n his stud-book eight instances of foe period id gesta¬ 
tion m foe ass, the re^ in six cases of a sing^ service, 
foe period varying from 3ifi to ^5 days. It seems 
Strange that such a manmd diflerence should have 
bifoem escaped meatioa In all previousty putfiished 
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li. IS devoted exclusivelv to mules and mule breed- 
by, and IS nplete with valuable and exhaustive infonna- 
tion on these subjects, 'pie authors strenuously deny the 
existence of fertility ijsVHther the male or female mule, 
attmuna that abnormal lacution not unfrequeotly occurs 
ui femato mules, when milk is secreted in great abund¬ 
ance, and that the foals which they are observed to be 
suckling are m reality the foals of other animals which 
the muiM have adopt^ With regard to the oft-q^ed 
instance of a mule m the Acclimitisation Gardens in Pans, 
which has produced foals when mated both with the 
horse and ass, the writers doubt whether the animal ir ~ 
mul& and assume that she is an ordinaiY mare, wh< 
female parent was influenced by a first aluance, as is 
often the case in dogs and other animals. If their con¬ 
tention IS correct, the mule may still aptly be described as 
“an animal of no ancestry and with no hope of posterity ” 

The writers are entbusiaatic, nay even nilsome in their 
praise of this hvbnd, and bitterly lament the lack of 
appreciation in which it is held in Great Britain as com¬ 
pared with America and some European States “In 
endurance,” say the authors, “ capability of hard labour, 
economy in keep, longevit), and freedom from disease, 
mules ftir surpass horses.” Into so controversuil a matter 
this IS not the place to enter, and we must content our¬ 
selves with the belief that so plain and oftentimes so ugly 
an animal as the mute will never supplant to any great 
extent, in this country at least, the brautifiil and graceful 
varieties of the horse of which Englishmen are naturally 
so proud. 

"To any of our readers who are interested in the subject 
of mule breeding, this work may be heartily recommended, 
and, in conclusion, we feel bwnd to compliment in the 
highest terms all who have been instrumental in its 
pioduction W F G 

Tht Moon By T Gvvyn Eiger, f R.AS Pp. 174 

(London George Philip and Son, 1895) 

In this latest work on the moon, from the pen of one 
of the foremost of Biitish selenographers, the most note 
worthy feature is the excellent Mart, eighteen inches m 
diameter, this is given in four quadrants, but it can also 
be obtained complete and separately All the named 
formations are distinctly shown, and the names of the 
more important are very clearly pnnted on the map itself 
*1116 greater part aX the text resolves itself into a aesenp- 
tive index to the map, but though this appears in rather 
stereotyped fashion, it embodies a good deal of inform¬ 
ation which has been gleaned by the author during many 
years of observation An introduction of forty pages 
deals with lunar phenomena generally, and includes 
numerous hints whiM will be of use to the observer Mr 
Eiger oteects roost emphatically to our satellite being 
spoken or as a changeless world, and justifies hit position 
by statmg that volcanic outbursts, pi^ucing mountains 
as large as the Monte Nuovo, might occur in ma^ parts 
of the moon without the world being any the wiser 'iWigh 
possessing little of novelty, and not appeiding to me 
general reader, the botde a^ map togetlter constitute a 
handy work of reference which observers of experience, 
as WM as beginners, will be glad to have by them. A 
few details as to the phenomena to be ifoserved dunng 
echpset of the moon, might have been included with 
advantage 

AIgtdra, Part 1. By M. H bemor (Oldham D W 

Bardsley) 

KnrOEiiOARTeN methods of teaching are now applied to 
most subjects. In this small book of fifty pages, the 
author endeavours to make algebra mforesting to young 
students by associating the abstract symbols with con¬ 
crete objects. 'The novel fixtures of the book are the 
eiq^anatum qf brackets, the exercises on fiurtors, shoet 
methods of iiwltiplicatioa and divufoi^tiie elucidation of 
sgtna, and the nutnerout practical examples. 
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LETTFRS TO TffM MDITOR 

ITkt not kM kimM^ tmfmuab . 

fmtod kf kit corrtifomdMft fhithtr cm ht e s id s/afe 
to ntnm, or to corrotpoml wUk tko writon f^oettd 
mmmerifit intonded fortkttormm othor four! KATOax. 
/fo notuo u takon of anonymous communications ] 

Argon and Dissociation. 

Thb ihicovery of the new subttanee sigon, by Lord Rayleigh, 
has given rire to a difficulty which, It in thoi^t by tome, 
that the periodic law of Mcndelqeff has not that geoMidity 
which has been attached to it by chemisu dnnng the Itat few 


-^ . Lord Rayleighs determination, thedeoiity of 

argon IS I9'9 (H-i), making the atomic wei^ «■$, asthc 
molecules ate shown to have no internal energy cJ the same 
order aa tbeir energy of tnmdation, and hence totemonatomk 
Argon with this atomic wei^t cannot possibly find a place in 
the natural clasaificatiun IT its atomic weight were leas then 
39 t (the atomic wcij^t of potasrium), argon would fell in the 
Vlllth car interpenodic group m Lothar Meyer’s table ; and its 
propeftics, so feras they have been mvestlgated, would harmonise 
with this position 

The determination of the vapour density of iodine by \ 
Meyer, Ciafta and Meier, and others, has shown that at tem 
peratuies below 1000“ C the gas consisu of diatomic moleculet, 
while above this disurciaUon takes place, and above 1500* C we 
have the disscxnation complete, end the molecules are mon 
atomic 

VVhy, then, cannot we have a unnlar behaviour in the case of 
atmin? 

If argon at low temperatures (somewhere near its cntrcal 
point) consuted of diatomic molecules, which duisociate as the 
temperature rises, the difliciilty of the position of argon would be 
removed 'Thus, suppose et the temperature at wmch 19*9 was 
determined as the density of stson, the dissocution hu pm 
cceded so &r that $ per cent of the molecules remam diatomic . 
the average molecular weight would be 39’8, but we Uiouldhave 
two kinils of molecules, monatomic and diatumic, and the atomic 
weight under these supposed conditions would be 

3i:LU«>,3yg, 

105 ^ 

The ratio of the specific heats, at constant pressure and ron 
slant volume, taking i 4 fur this ratio for a gas with diatomic 
nicdecules, and | for a gas wilh momitomic molecuks, a-ould l« 
for argon, on the above supposition, 


This value agrees very well with the values (1-16 1-6$) 
determined for argon 

This explanaticm reconciles argon with the natural classifi 
ration, and as yet no fi«:ts have been p 


It published In ojpcidtiun 

If thb hypothesis be true it could be easily venfied, for at 
..mperatures, not much higher than that at srekh the vapour 
density determinations were ma^fe, the dneociation would be 
comply I and hence the vapour density m agreement with a 
molecular weight about 38, aiM abo at lower teifipeniiures 
than that at which the vapour density has been determined the 
gas would not obey Charles’ law; for the recoinbinatjon of the 
ai^e atoms to foiln diatomic molecules, and posHbly nioleeulcs 
cootaininga greater yuimlier of atoms, would reuse a contrscttoi^ 
greater than that due merely to the cooling of^ gas accorduig 
to the ordinary law Pknxv VaOTHav Bbv as 

Melbourne University, April 18. 

Paoi' Bxvan asenbes to me workfloiie oonjomtly with Prof 
smoiy An addendum to our paper (m flroc Roy Soc ) con 
tains our account of expenmewU by Prof Ramsay, especially 
directed to examine the question raised. 

It has turned out that the gas pniariirn the same value of 

^ a» hydrogen, and that the vahw of thb expression (s no^ 
altered between - 90° and + 'Die moi 
Ainatiott of the tario’bf tpqcine hgrt^ve 


b n|t to be gtseed on the nscurate 
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•of the secotid decimal Very eooeotdiatft dctcmuiuttona of 
dcnnty gave M « mean number 19*90 

Argon, therefore, show* no Mga « enodetioo on cooling, nor 
•of dissotiatioa on heating, ai Pro( Beean diinki it might 


Terrestrial Helium (f). 

Pnot I'ASCHBN and I have lately made a careful determina¬ 
tion of the wave length of the etrong yellow line emitted by 
cleveite when heated in a PlttcVar tube. ' We owe the mineral to 
the kindneaa of Prof Rinne My large Rowland conraxe grating 
of 6 5 metre radiui, clearly ihowi the yellow line to be doable 
Iti leu refrangible comprinent la much weaker, liut cornea out 
quite bright, when the atrdnger one 11 brilliant We photo 
graphed the two lines together with the second order of the 
spark spectrum of iron There ate a number of iron bncs on each 
side that are included in Rowland’s list of stanilard waic lengths 
\Fktl Ma ^, July 1893) From these we Intenmlated the wave i 
le^hs of the yellow lines fay micrometric nii-asurenient Three 
diftaent plates taken on different days gave us I 

Strong conuMiwnt Wok componciil 

S] 7 S 8 W 5876^ 

5875*874 5876 206 

5875*^ 5876196 

Mean 5875 88j Mean 5876 Jo6 

We think an error of more than o 025 leiy improliablc 
Now Rowland’s determination of D, [PM utif July 1893) 

587s 982 

the result of three series of measurements which he lieheses to lie 
accurate to 0*02 

The difference between this value and the wave length of the 
strong component is much too large (o be accounted for by an 
error of observation 

We do not therefore agree with the conclusion, drawn liy Mr 
Crookes, that the unknown element helium causing the line 
to appear in the solar spectrum is identical with the gas in cleveite, 
UM/ett u tiffWH ta i> tiaui/a Perhaps Prof Rowland will 
tell us if this might have escaped his notice from his note on 
lig In PAti dfof, July 1893. It appears that Dj cannot have been 
M3 wide as to include fioth fines, because he would then not have 
couiidered his determination accurate to 0 02 \s for dispersion, 
one may sec in his table of solar s|iectrum wa\e lengths that he 
has frequently measured three and ex en four lines 
as large as the one between the component' 

Iltnnoxrer Techn Hoihschulc, May 16 

The Ongiii of the Cultivated Cineraria 
1 HAD hoped that it would not be necessary for me to say 
anything more upon this subiect But Mr Bateson’s last letter 
seems to require a few remarks on my part 
I confess that I find 11 very difficult to Mlow hu train of 
aigumenta. All I can do i> to restate once more my 
original position, and endeavour to see how far Mr Bateson hu 
,- f..< impugning it I am sorry that ^ Mr JJatason 


again, which originate from one species, vary from aeed but not 
fi^ buds I and the same may be at the dnerana, the 

comj^ains that I 8b not give “any specific 
answer” to the bistoncal evidence I thm^t 1 had made it 
sufficiently clear in my last letter that 1 (a) I doubted itt value for 
scientific purpose., (3) I set it aside as irrelevant on account of 
the imposslbiUty of proving the deacent of the modern Cineraria 
from us suppo^ ancestors. Both Prof Weldon and 1 have 
^own that the historical evidence can be bandied both ways. 
But I prefer to set it aside altogether m the fime of objective 


n interxal 
C Rom e 


1 osaerted then [a) Ihst the cultivated Cineraria only differs 
from the wOd form, putting colour changes avde, in dimensional 
differences. I believe that in saying this I am ucuresstng 
the delibeiate opinion of the Kew staff, the memnen of 
which, such IS human nature, would have no hesitation in div 
agreeing with their chief, If they thought otherwise To this 
point I do not understand that Mr Biteion advances any serious 
obJccttoHs 

SMondly li) I asserted (hat these dimensional differences had 
been gradually accumulated To this I understand Mr Bateson 
demnra, thou^ I fail to see tlwt he hu brought forxvard a 
particle of evmeiice to prove the contrary 
Now for JUc Bateson’s own position He asserU, in common 
with other aqMiorities, that the modem Cineraria u of hybrid 
otklin. t IfoVe arrived at an opposite conclusion And here I 
msy qnhMtmg support of Dr Masters, F R.S , the well known 
edrtoTy® (kuinttrs' CkrrmitU, who in that paper for 
J[anusrya4, P ’****' Carnations and Picoiees, 
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Bateson’s next step is one to which I n 
He transforms a propoaltion of mine into terms to 
which I could not assent, and then proceeds to attack it lie 
makes me say that ‘ to improve a plant the only safe way it by 
selecting,” &c I absolutuy never said anything of the kind 
“Improve” in horticulture is a word of larm connotation 1 
confined myself to the production of dimensional chanm, and 
I believe that what I said wu m accordance with horticuituial 
experience 

To demolish niy |MMition, Mr Bateson has to get over the 
fact which seems to me incontestable, that there is no essential 
mor|diological difference between the cultivated Cineraria and 
the wild C tnunla To do this he troU out the Himalaysn 
rabbit. 1 cannot hut admire his courage What possible analogy 
can there he m the two cases? Two “breeds’' of rabbits an, 
crossed and produce n third dtfftrtnt from tttAer If the modem 
Cineraria is of h>bnd ongin, then it has ebminated traces of all 
Iwt one of Its patents. The principle of economy of hypothaus 
niakes me slow to lieliese this. Anyhow the Cineraria hss 
clearly not pnMluctsI anything analogous to a Himalayan ralibil 
which differs fnim Imth Its partnts 
As to Mr Darwin’s account of the origin of the Cineraria, I 
must frankly take the responsihiluy I have no doubt he worked 
with ordinary garden kinds. He wrote to mt for information as 
to their ongm kt the lime 1 was entirely ignorant of the suli- 
icct I wrote to Mr Thoniax Moore, who was constdereil the 
best authority on such matters, and he sent me the traditional 
account 1 jnssed it on to Mr Darwin, with the opinion, no 
doulil, that 1 thought the information imsiwurthy So 1 am 
afraid Mr Hattson is onl) appealing in this case from I’hilip 
lier to I’hilip drunk < 1 inmi my own considered opiniun 
my unconsidereil one 

I will now wind uix all I have to say on the subject with a few 
miscellaneous remarks. 

There can he no two opinions as to the importance of the 
study, from iht ]H)mt of view of nrganii exoluttrn, of the changes 
xxhith can he brought about m plants under cullivabon. But n 
must Iw conducted with scientific precision Thu, discussion will 
not have lieeii fruitless if it directs attention to the subject A 
beginning has alreaily been made M Bornet has worked <hi 
the genus tu/u. At Antibes, awl has reconstructed some of the 
forms, os to the origin of which there was only “ historical es-i 
dence,” desenbed and figured by Sweet xly fnend Count 
Solms lAxubach is engaged on the cultivated forms of Fthktta, 
and I am quite sure that any results he arrives at may lie 
accepted with implicit confidence As he has asked me for 
species of Cinararta, I hope he may look into thu matter also. 

I must repeal my cauuon ax to the clanger of accepting horii 
rultural evidence as to hybrWiiy 1 will give a few recent 
instances. I could easily give a long list with chapter and verse 


i long 


i hybrid 


(a) TAttjm /iltfarmu x 

hevureoJumfertiwirgitti _ _ . 

to be 0. “ growth stage ” of Thuya aruntain The history Is 
discussed Iw Sir Jusc^ Hooker m the GanUntrf CkroHuh for 
June 22, 1861, vp. 575, 576. It affords a debghtful comroratary 
- **— hybridisation Ulacy and the value of “Witoneal 


on the hyh 
evidence ” 

(3) Some years agb we received at Kew bulbs of what profetsed 
to be a hyliTuI between AmarylHs JtelMaum and mmtuvigta 
JartpAbu When U ffowered, it was evident that U was m, 
liyfand at all, but rwy a very fine form of the former species. 
This la rarely propai^ed from seed In thU particular cast 
seminal variation had come Into play with corresponding dimen 
sional chsnge. The hybrid ongin is recorded m the Mn&ffcit 
CArottultfot September 4, 1875, p. 302 It will, no doubt, bi 
dug out hereafter u “ histoncaf evidence ” 

(c) The last numtifir of the Gardtufrt' Ckronkh[]vat i, 1895 
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p 692) •Amrd* a stnking iMtance Hybrid Cypnp^uins are of 
coasdereble pecnntaiy value One reooatjy euufatted at the 
Koyal Horticalttual Society waa at once denounced aa no hybrid 
at aUt but a merely aemiaal vanauon Ihe {Maaeaeorhaafeatt 
that It will ‘ add one mote to the long btt of doubtful cromes 
by which auctioacer and purchatcr are alike muled ” 
Notwithatandn^ the Himalayan rabbit, I am afiaid bounittt 
willcmtinue to renae to accept hybrid ori]^ on hiatuncal ct idence 
unlctt thore is palpable olqective proof of the foct 
There are two addtboiial biU cn evidence, to which, however 
I do not attach great weight, but which may be recorded to 
complete the story It la, at any rate agreed that the Onerana 
tolg^ed from die Caiwnes I have already pomted out thu 
De Ckndolle divided the wild Canarum apectea into shrubby and 
herbaceous I do not believe that they are muted in the mMem 
Cineiana, which remoini entirely herbaceous Now, Schultr 
Bipontiniu, who deaenbed the Cananan species for Webb and 
Bibelot rekjgates the shruhl,} speciek to Setu^te and the her 
baceouato PoreHttum 1 hough this it not now sustoineil it 
showi that the two groups are nit very eluaely related ami 
diminishea the probabihty of their freely intercroiainc 

On the other hand, Ctutraria riunta and the mmlern 
Ctmrana croaa with the greatest fiLcility In fiict if y m grtw 
the two together it is almost impossible to keep (he wild six.eies 
true I have no doulH that in a short tune we shall he able to 
cominne the (deaamg habil of the wild jdint with the fine i< liui 
of the modem stmins AH thu does not surprise one is 1, me 
th^ are all essentially the mine thin), 

1 must add one word more I cannot but think that there is 
a growing danger nowadays ot a pseudo btology gr wing up 
for the espeeial use of evolutionists Ihu is not the hrst time 
by many thst I have been so unlucky as to come into ei lliki n 
with It Long agi I pomted out in these pages that 11 logy is 
n i a deductive aeKnce and fur the (iresent at any rale the ry 
must lie adjusted to fiicls not facts to theory 

W T rmsii ION D\fk 

Royal Gardens Kew, June i 


Mr Bauson now sdmits that m«/< named saneiies f 
CtttirwM may have ansen from (lure bred C rmuta^ or from 
plants behevetl to be pure bred He he Ids thst these have 
become extinct while Mr Dyer believes the hybrids to havedis 
appeared 1 have never attempte 111 discuss this question ami 
shall not do so now I wish mly I jusiify my interpretation if 
ihe rassogea I quoted a^inst Mr Bates n — 

(I) Mrs T oudon befpns the article qu ited by both of us with 
these words Most of the iniqile Ctn rartas xre varieties or 
hybrids of C rrtuHfa She then g les on to «y that in or 
alxiut 1837 (the year in which he recommended the growth of 
purebred C ententa ‘for the prodiicliin of fine double and 
siimle varieties ), Drummond, if Cork produced certain 
bybndi, while since his time other Iwbrids had been made 
She then in a new psu'agmph says Some of the most beau 
tlfiil Ctturaruu neiw in our gremhmses have been raised 
Meaara Henderson paitieularly C /ftmUrmwit and the 
King, both raised from se^ of C nunta and a Ime or two 
further • Two new ones have lately been nuwd, < f remarkably 
cleat and bnlluint colours apparently from C nienfa named 
Queen Victona and Pnnee Albert kc 

It will be seen that the general statement, with which the 
article begins, dedoies '* mastpurph t tafrartai to be ‘ ettker 
iMutus etf hybrtdt ’ of C nuuti Of others, and of those 
Cineranaa (such OS 'the King ) which are not purjilc nothing is 
sold This general statement is illustrated by examples, first of 
hybrids, next of piumbred varieties 

In discusouig the exathplu of pure bred forms, Mr Bateson 
omits to notice Queen Victona vnd ' I’nnce \lbert and 
■discusaea tmly Btmurieen and the Ku^ ” He believes Mrs 
Loudon, m uytag that these were nuaed fitom seedi of C 
*rite$aa,’ to mean simply that C ntiitia wm the female parent 
the male being unknown, or unnamed I do not know what 
degree of maccunuw Mr Bateson is wilbng to attnbule to Mrs 
t,oiidon, but in the writings of Knona botanials a seed’ 
means the fertilised product of two elements, the ovule and the 
pollen gram, and therefore the seed uf C tnuHta meanstbe 
product of tsro parents, both of which behuiged to this speaes 
Mr Bateson rays that dx or seven years after writing the 
paasage in question, Mr* Loudon sptalm of C HnnUrtcuu 
and uie Kmg as “hybnda" This sfti^y shows that she | 
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changed her ni . __ _ 

opinion as evidence it dies not attmm plain meaning of her 
words in 1842 

(a) The only authir vh ni 1 quoted asaaserting the pore-bred 
origin of C £r iiJei oHu iiid the King waa Mrs Lxid^ It is 
true that m two ether irti lev quoted \yy Mr BateRon these 
^nU are tailed hyliruls 1 did not allude to this matter m my 
first letter, because 1 hupel Mr Bateson Would hiinielf tee the 
folly of attributing to these irtules any definite moaning what 
ever It will auflice to c nsi ler one of them 

In the earlier arlick lesenbmg C fVaitrAeuuaita (PuxbM t 
Mag Bet tv p 219) that plant itself la called a ‘ variety,” 
Uthough It IS said (> U the offspring of specifically distinct 
parents On p 221 C if »is Auded to m these words 
The following are the names of some of the hybrids raised and 
cultivated by Messrs Hendersin C autnlatar /ftnJerseMit, 
fermeti &c Both these passages are meaningless if the 

words hybfKl and variety are construed strictly If they 

are not t > be so construe I and they ev idently cannot he, then I 
was justified in ignoring the passages, for they prove n ithmg but 
the incompetence of their lulhor 
On the ither hand thi passage which I di I qu ite fr rni this 
article is at least intelligible and it asserts that C rut-nii 
may be regarde I as tki parent —which means if it means 
anything the onfi parent rf many of those lieaulifiil varieties 
so surcessfuly cultivated by Messrs Hendersen Ac This 
possige Vfr Bateson d ks n ( lonsider in his reply ti me 
The seeonl article (i’wm/irAfIf 1842 p 125) m which the 
King IS called (hybrid, uses the word in the samel lose faahi hi 
in I It w luld I e as easy as unprofitable to quote ither (wssagesm 
which (he same plants are tailed now varieties and niw 
hybn Is 

I nough has Ixen said to show thit Mr Batum s original 
evulence loes in fact bear the interpretation I put up in it an I 
further that the wirtls variety and hybrid are so loosely 
empilyed by early wliters thu their reeorls are often of little 
value St ries A hybndism and simrtmg are frequently brought 
f rwarl n such evi lenee so that I have thought it worth while 
t > examine the case f ir one such story as statM by Us advocate 
Having d nr this my iiiteresl m the matter ends and I do net 
pr jixive 11 siievk further upon it 

W F K Wfiiws 

Lniversity C liege I ond >n May 31 


Some Bibliological Discovenes in Terreatnul 
Magnetium 

In a Utter >n the above subject by Dr I C, Bauer pub 
Iished in \ Ml Rt of May 23 lost I read as f II >ws I fin 111 
asserted that the Frenchman I T Duperrey was the first (1S36) 
to construct magnetic meridians f ir the whole tilth it those 
lines on the earth s surface marking out ihc path desi nlied by 
f illowing the direclion pointed < ul by a compass needle Thi 
writer then remarks that the honour if first introducing this 
method is due t) rbomiskeates an hnglishman in 1817 
Ihis Ik hardly eorrecl as I pushess a coloured map of tie 
Nirthem Hemisphere with the macnetie meriduuis is 
dcsenbed sh >wn upon it of an earber date The tide if ll 
map IS 

To (leorgr Washingt m 
I resident of the United Statea of Amenei 
This Magnetic Mias 01 Variation Chart is liuliibly ins ribed 
by |nhn ChurchmoA. 

\s Washingt m dieil in Deceiiilier 1799, it is evident that John 
Churchman has a pri ir claim ti being the first to construct 
magnetic meridians E rrRU K W Crf ik 

London May 31 

Effect* of Barthqutk* in Sumatr* 

Ox May 17 189a an unusually severe earthquake was telt 
through nearly the whole of North Sumatra moat severely shaken 
was the district between the Dolok Lubuk Kma and the I unung 
Talamau (Ophir) Senous landslipi occurred in many parts f 
the mountains ekpeeially near the summit and along the slopes of 
the (luniing Merapi a volcano 214$ metres high in the resnlencjr 
Tapanuli On inspccuon it was found that the safely of a hnek 
pdiar, erected on its most elevated noun I>y the tnangukulon 
service, wtb endangered by part w the crater having lieen 
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dntnoed A* three metres distut ftom the pdlar, m 

much M the aanow iMge wootd ellow. * new puku' wm bulh, 
the top of whkh was nude levd with ttWt of t£e orkuul one. 
The meosnranwtts nude in order to ftc die poeltkei of thu new 
pillar showed such dlfleienccs with the oriemt nsenamementi, 
that these couM only be etphdMd \n • c^faioemeiit of the 
original pillar As, however, neUier aiaates nor local disturti' 
nnces of the ground could be ofaMrred, new measuiemenih were 



made from all the sormumling positions, and it was pnned that 
a displacement of several more pillars ha»l taken place 
big 1 shows the nosition of the pdlsrs liebre the earthquake, 
hig a, their displaciment by the earthquake A detailed 
dekcnpbon at these measurements was published In the 
/ftUtmrihmdig Ttjisthnfi, vol iv part 3, by Captain Muller, 
the chief of the tnangulation party The longest distance oser 





_js prorad to have taken pbce was 

unug Mailnwng and the Dotok Bafauntja, or $3 
Main Mailer, however, has no doubt that if a new 

__,4ad on men sonthannd, a diqidaceiaent of more 

pUlan—that Ik aconiortlan of the mtixe over a larger area— 
Mould be fiNiM to have token piaee. 

MaJaig, April 14. Th Delpkai 
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InaHnet-lmputoe 

The note published in Nators tinder date of April 18, In 
re&ronce to my artick in die April number of MM, leads tor 
to think that it may be well to explain my ruaaoos for adopting 
the termiiiology there and elsewhere used by me, and whiM the 
writer of the note calls in question I do so with the hope that 
this explanation may kad swards that " conaensus of opinion on 
psychological numencktuie” that the urriter of the note thiidis is 
at mesent impossible 

The word “ instinct," as mv critic states, b generally applied 
" to the manifestotioa of parucniar acUsities." In other wonk, 
it is used by the biologist in an ttMOwt study of activities in 
snimals, when he is not dealing with the nature of the conadous 
states coincident with these activities. It is thus, too, that I em¬ 
ploy the word i but I have extended its use to oov«r certain mani- 
katotions of activities that do not take a lain place In the con¬ 
siderations of the biologist, but that, nevertheless, awear to me 
to be of the same uenerat nature at those " maniftstotkms of 
paiucular activities to which the word “ instinct" w by current 
agreement ai^lied 

What I chum is that the actuiu of one who n osmed away 
by unitotion, and the work of the phUanthnnst and of the 
artist, sriienobjectively viewed, appear as ‘'mamftotations of par¬ 
ticular activities,’’ lust as raiKh as do the actions that go with 
self-defence snd tribal protecthm, with care of the youiig, with 
nest bulkhng, with migration, &c , and that therefore & term 
instinct, if applied to one set of such actmlies, may be applied 
to all 

If it be held that the oUectlon to the extension of the use of the 
term lies m the feet that the activities that I speak of as due to 
the “imitation instinct,"the “benevolent instincts" and the 
“art instincts’’ arc not sufficiently fartituhr. then X must 
answer that the fixednesa of the actions involved is in all eaaes of 
instinct only relative t that this rekthe focedness vanes with the 
different instincts. In the self pteservntivcttnctiotts, to example, 
we are abk to predict the blow at the enemy, whikt the very 
varied actkms by the animal mother in securing the satoy of her 
..nnpmdictabk, but who hesitates to speak of the 


indicate the manifestations aX those animal ai^vitka which, when 
we consider them objectively, we see to have become emphasised 
liccause of nu.ial values, of these values the acting animal (even 
if he be a man) may have no cognisance whatevn This 
is the usual use of the word, and there seems to me to lie no 
scientific demand for any chan^ in thk usage 

On the other hand, I have suggested toat we use the term 
“ instuKt feelmgs " to indicate the conscious coiiichleDts of the 
ammai activities that we call instinctive i and I have endeavoured 
to show that where these instinct actions are rektively fixed and 
fincefoi, then their coincident “instmet fbelings” gam names, 
and form the class of psychic states known as the “ emotions.” 

Furthermore, I object to the use of the word “impulse " in 
the description of tbw activities, as my critic suggests its mn- 
pkymenl, especwll> when they are ob^ively considetsri , for 
the word “ impulse ’’ is in general used to indicate those phases 
of consciousness which are produced hy the inkMtien of inatinc- 
tiveactlviues that have been stimuUted by the pnsence of the 
objeetive condition that usually cailv them out, but which for 
one reason or another are not at oncereoUsed. This, indeed, is 
the way in which the word is usually employed, not only by the 
psychologist, but m rommun qieech as well We speak of having 
an impulse to strike an enemy, not when we do strike him, but 
when the instinct to strike k held in check. What is more, I 
thmk this word “ impulse ” should be employed in tbk sense 
only, to the requiremenU of science do not demand its use with 
any other iignifi^iuii. I have discuaaed thk matter of the nature 
of impulse rather felly at pp. 37a, Ac , in my book, “ Pain, 
Pkaaure, and Aathetia,” to which the writer of the above- 
mentioned note refers. Henry KtiiGERs Marshail. 

New York, May 2 

The term “ instinctive ’’ should, m my judgment, be applkd 
to those activities wUch am congenital and wUeh iu«ak» 
lektlvriy definite 1 the term “mstinct” bebw Mewvud for 
dm sufajMthw and afleetive condition of the pertoiMnoe of in- 
rtinctive acdvitiex. Wbem the daMtenesa u tlw icauh of indi* 
vMnal ocquiation the term “ instinctive" should not be amdicdr 
though It IS so used by Prof. Wundt and othm Tte modem 
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contmvvny uto the inheritenoe of eequired dwracten eeenu to layer of limestone , each one WU ittnounded bf n bndc 
on thecoop^ demcm ^ wall, which showed the hmiu of |aiid rwerved fcr li» use 

' of the royal fam,l> Round this waa an avenue, kit out 
^ ^ P*i*>nn*d «hia«h imitatkm | respect to the dest ondants of the gods, then cdOe the 


With Mr Manhsll*s statenwnU concerning impulse I a 
igree If we say in comnon roetch that the Instinct to i 
b held in check,* we also say tUst thwimpulse to strike is hi 


tombs of the great people conoected with tho court. 
Fftwi inscnptions found, there is every reason tobofieve 
that these two pyramids belonged to Usertsen III and 


b held In chock,” we abo say tHMtheimpulse to strike IS hew in .it 

check The control of our lower impulses is an important part Amra-em hfit I II , both of the Twdftfa Dynasty 0 & the 
erfour mmal life j but the contention that thebapubasare “pro- north side of the more northerly one arc the tombs of 

dneed hy the inhibition,” b open to serious eridebm. some princesses, four .imong them more important than 


dneed hy the hUfaition,” b open to serious eridebm. some princesses, four .imong them more important than 

4 Thk WaiTsa of ma Nora. the ret,t 

-<-- - -- — Thesetombshavebccnplundered,for,owingtotbeEgyi> 

imCMm-^XCAVATlOmATTHS PYUAWDS 

« w JJAHSHUR ‘ ,s that some of the tombs arc m great disorder, which 


. ' nu T\ A Lit. tJ'tia “ lavounie resort ot roDoers , ana tnus it 

nr VAtl>>HUK ‘ „ that some of the tombs are m great disorder, which 

'CEW seurcaa have supplied more &ctB for the study causes much hindrance to the scientiK research now being 
* of anthropology than the Egyptian tombs, and the earned on, more especially as many documents have been 
most important necropoUs of Eg^ is situatM south- * earned away Still, the plunderers have not stripped them 
east of Cairo, close to the remains of ancient Memphis, entirely, and the rer 


), close to the remains of ancient Memphis 


Fii i-PKlonlbukNigiiigtoUwnwnll <1 guild Uonh 7,1894.) 

This Stretches from the village (d 
Abou Koash on the north to 
that of MM&m on the south, 
about a distance of twenty five 
miles. 

To the south, and at the end 
of the great chain of pyramids, 
are those of DahshQr, of which 
four are of stone and two of 
bnck. Up till 1893 the history 
of two of these still remained to 
be unravelled, but in that year 
a large pany of excavators, 
headed by M de Morgan, set 
out, and succeeded in opening 
up both these pyramids. It b 
to this interesting woilc we wish 
to draw attention, for it marks 
an important step in Egyptology, 
indicating some of the earliest 
apphcations of saenca in one 
direction known to us, while 
anaent art is at the same time 
illustrated. M de Morgan has 
recently given an account of 
his ex^oiations m Le Monde 
Modniu, and we are indebted 
to the courtesy of the Editor of 
that maganne ibr the illustra¬ 
tions of the finds. 

The two pyramida are of 
brkk, and covered with a rio. 
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> earned on, more especially as many documents have been 
I earned away Shll, the plunderers have not stripped them 
entirely, and the remaining documents and treasures have 
been a most important clue to finding out the dates of the 
, pyramids and the history of the people they entomb 
I This spoliation of the tombs, continued by each succes- 
I sive generation, was not stopped till the celebrated 
Manette founded the “Service for the Conservation of 
I Monuments in Egypt ” 

Amongst the most interesting and perfect pieces of 
jewellery found arc three pectorals They were found in 
I the princesses’tomb, and had been hidden in the soil in 
' order, no doubt, to deceive the plunderers 

Fig I, the first one unearthed, has in the centre^ the 
I caitouch of Usertsen 11, held ^ two hawks, which bear 
the crown of Lower and Upper Egjpt The signs of the 
cartouch are made of cornelian, lapis lazuli, and turquoise, 
set in gold, the other figures are likewise set with 
1 precious stones The other two pectorals are similarly 
' executed. The first (hig 3) represents two men, each 
I in the act of striking with a duo in Asiatic captive who 
! they are holding by the hair In the centre is the 
I double cartouch or the king, and on each side the 
I emblem of life, out of which protrude two arms holding 
a flabellum Above them all is an eagle with outspread 
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«inKs haviM w it« cla«> ttte aypibail 4 f etenud life and 
subilit) T)m fifcond one (Fiff 3d ku autulatly an 
eagle uith l y ti yrea d wingl, and iMMagtb it it tbc 
cirtouch of l/aartten III To tha and left u a 
sphinx Kith the fiwad of a hawk, on lidkware the feathers 
of Ammon, aach tt standing on ada^re, whilst in in»t 
of each kne^ an interceding Aaifitic pnsoner 

Tht workmanship of these jmnds is wonderful The 
pcifection with which the preaoua stones are set, and, 
moreover, the dehcacy and freshness of the whole makes 
It hard to believe them five thousand years old The 
work shows how far saence dates back, and is etidcnce 
that m the case of the Egyptuils, the further ue look 
back, the higher we find tb«r culture 

It IB a cunous fiurt that when w« comiMire these jewels 
with those of a later period, we should find them far 
superior in workmanship , but so it is for those of the 
time of the Ramessids are but an impencct edition of the 
more ancient ones, not nearly so artutic, nor >ct so well 
finished off 

When the excavations were continued fiic huge barges 
were brought to light it was not till the work had 
continued some tune that the royal apartments w ere found, 
so cleverly were they hidden 

The pyramid of the south is the most southeily royal 
monument OT the Memphite necropolis 1 races are still 
to be found of a wUl round tt and ximihrlj situxted r- 
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the prmcesses’ totaibs at the pyramid of the north here, 
too, we find a gallery of twelve vaults or tombs of which 
only two contain mumimes one bemg King Rx hou Ab 
and the other a pnacess. Queen Noub Hotep 
Near the hug's sarcmduigus is a small chamber, in 
which were a quantity of broken vases and chests and 
m a great wooden tabernacle was a statue of the double 
of the deceased (Pig 4X painted gre>, representuig 
a young man of fifteen or sixteen It is made of hard 
dmost black, and it admirably done every muscle 
and vein are pfrfectly placed, and specialists have certi 
(led Its veracity It is a fine piece ccEgyptum sculpture 
ef which onlyiiyur good spocuneas hkve descend to 
us Some sawts have endcavouitd to classify what 
has been fbond rtito certain schools, but this is scarcely 
advantageous till more hat been coUected 
The well IdMling to the pnneeases* tomb n about 13 ft. 
deep At the bottom is a vaulted btfek passage, which 
fiinnerly midqd in a wall As wwa suspected, the 
wall hetng rsnteed revealed a vault containing a fiag^one. 
on which wero jars, pieces of embalmed meat, and 
other two cases, containing mmy things 
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pertaimng to the toilet No mscnpOonsSwere ftnmd undl 
the flagstone was removed, and a oofibipfought to light 
on whtdi were many textt lydatmg to the name and tide of 
the pnacess As this tomb » so sUBilar to Aat of King 
Ra Fou Ab, and ii^so dotely situMM, it is si^posed that 
the prmcess was his wife, but nodung has been feund t» 
c<»^ her nfamage with him 
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Ahhmigh X great deal has been done, it will reqmre 
njnny leaw *>f nxrd woik to open up all the tombs in the 
Damhflr necropolis, but general mterett has now been 
awakened thanks to those who have beeai die means of 
manog us acquainted with the preceding fiicts, the results 
of future action will be ftdlowea by many 
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Pmf Co»Kn, tte Viet PiwMtnt of dw Ptifa Aetdemy of 
SdoKttt, i> now in Kngitini, tiid will dtttvtt tbt dlieoam tt 
the Ro)^! InttitatkM to«onow eveainf On TiMtdty evening 
he WM enterteued by the memben of the AtfataKoni Chib who 
we nwmben of the Inttltut de Fnuiee, ekhee m AMocwtei or 
Cormpondeate. Then were prewnt, npmtndng the 
Acedfmie dei Sdencee, Lord Kelvin (Awockte), Sir H 
Ofliieit, Mr,''Hnggint, Mr Loekyer, Admind Sir G H 
Kichwdi, 4icMt Sylveiter(Cotreipondanu)ticpnMnUiigthe 
Acadtote ^ tnicriptioti*, Sir J Pvani and Sir E. Mannde 
Thompton, te p re ien ting the Aead^mie dti Beaux ArU, Mr 
Herkoibef. l^Mter* of regret for nnavtddaUeabtence were read 
from MtfT pMfclend and Sir Joeeph Lieter, Aeeocutea of the 
Acadfnue dee Snencee, and Sir / Hooker, Lord Kayleigb. bu 
A. Geikie, Dr. WiUiaiaMn, end Sirli Roecoe, Correipon^U t 
Acadfmie dee Beaux Aiti, Sir J MiUaik, Mr Alma Tadenu^ 
Sir h Borne Jonev; Acaddmie dee Scienoee Morales et IV>k 
tiques, Mr Goichen, Mr Bryce, Mr Lccky, and Sir h 
Pollock 

Mk HBRnoT SrxvLSR hae been created by the German 
btnperor a foreign Knight of the Order Pour le Mdntc Another 
mark of the eeteem m which he le held i« hif election as an 
Honomry Member of the Vienna Academy of Sciences 

Sir Archiuald Gbikik hatjuat been elected a Correspond 
ing Member of the nme Academy 

Uk Racrivnu hai been appointed Director of the Pul 
ko\a Obaervatory, and Ur Hermann Struve wilt lucreeil the 
late Dr C h W Petetk ai Director of the Knmgsberg 
Olivers atory 

It IS noted in Sumte that Deputy Surgeon General J S 
Billings will ihortty leave the Army Medical Muaeum, of nhich he 
M cuiator, and the f Jbrary of the Surgeon-Cenenl'k Office, of 
which he is hbtanan, bavmg accepted the chair of Hygiene 
ill the Univemty of Pennsylvanw Dr Bilhngs hopes to com 
plctL his work on the final volume of the great Index Catalogue 
iiefore hu retirement 

Dk /okn Am how, whose name ii fomilmr to many 
workers ui nuctoncopy, died at Birmingham on Monday, at 
eighty ons yeark of age 

Thc death is announced of Prof Franz luTwt heumann. 
Honorary Prewdent of the PhytJkaluch Okonomieche C,ekell 
Khafl at Konigiberg Prof Neumann died on May 23 at the 
adsanced age of ninety seven, having been bom September ii, 
1798 He wot emment in the department of mathematical 
phy sick, and wu elected a foreign member of the Royal Society of 
London in i86a ' 

Amon« other deaths of kcientific men abroad, wo notice that of 
Ur John Byron, well known for hu bacteriokigical researches. 
Hewasbacteriologutin the Loomik I.aboratory, and lecturer on 
bacteriology in the Umverttty Medical School of New \ orfc 
Dr Byron IS believed to have contracted the diseaiie of which 
he di^, fay inhaling tubercle bacilli while carrying out kome 
ekperiments. The deaths are also announced of Ur O 
Reich, at Berlin; Dr F Muller, the zoologist, at Basel, and 
Bngaifaet OcMtal Chajies Sutherland, formerly Suigeun 
General of the United States Army, at Washington 

Th« Harvtian Oration will be delivered at Edinburgh on 
June s8, by Dr, Yellowlees 

The Secietsiy of State for the Home Department has 
requested the foUowing gentlemen to inquire into and report on 
the manuliutnie, fUliog, and nse M gas cySndeTst—Fttffi C V 
Beys, Prof H R Dfawn, Dr A. Di^.whe Rev P. J, Sn*h. 
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and Pio£ W C l nwin Mr Robeit F. Reynard, ttnne 
Office, will act as secretary * 

Arn*«o under the \S lid Birds Protection Act, 1894, Wglce bas 
been given by the Home Secretary, thsttim taking or 4iisB»yhig of 
the eggs of the “ Uim owl, brown or wood owl, kmf eased oWU 
short eared owl, oonmuni buzzard, marlin, kestrel, gof dd Bo h. 
black headed gull, peregrine folom, kfogfi^, dotterdt mven, 
heron, bittern, woixlcnck dipper or water ouzel, and golden 
plover," IS prohibited m any part of the county of Waatmot- 
land. 

The preliminan' programme for the sixty third annnat 
meeting of the British \tedical Awoentum, to be held m London 
from July 30 to August 2, is given in the UntuA Medical 
feumal The President, Sir J Russell Reynolds, will deliver 
his address on July 3a The Address in Medictne will be de- 
hvtred by Sir William Broadbent on the following day Mr 
Jonathan Hutchinson, V R.S , will give the Address in Surgery 
on Thursday, August 1, and the Address m Phyrsiolugy will be 
given ty Prof E A Schafer at the concluding meeting on 
August a 

Al the annual general meeting of the Institution of Ovil 
Engineers, held lost week, bir R Baker was elected President, 
and Mr J Wolfe Barry, CB. Mr W 11 Preece, C B , Sit 
Douglas hov, and Mr James Mantergh Vice Presidents. The 
members of the Council sre Dr W Anderson, Mr Al^ R 
Rmnie, Mr W R Gallmith, Mr J H (,reathesd, C 

Ilawkshaw, Mr C Hawk-sley, l)r John Hopkinson Dr Alex 
H W Kennedy, Sir t> L. Molesworth, Sir Andrew Noble, Sir 
1 J Kewl, Mr W Shetfonl, Mr h W Webb, Sir W If 
White, and Sir k I.eadi.r Wdiiams 

We have receiied from Dr P Bergholr, Director of the 
Meteurolngiral Uhservatory at Bremen, the results of the hourly 
olnervations made during the year 1894, ''‘ih rainfoll values 
obtaineti from four stations m the subtubs. This observatory 
forms part of the regular German meteorological service, and 
the results are therefore given m the form recommended by re 
cent congresses; but in addition to the prescribed observations 
the work contains other valuable mformatioa, phenolngicat 
uliservations, and the dates of freering and clearing of the Weser 
since 1818 This table shows that the mokt prolonged frosts 
dunng that period were In 1844 5, 1846-7, 1857 8, and 1870-1 
In each case the Wescr was frozen over for two months or up¬ 
wards. We observe, however, that the puUumtioa of the data 
IS to be discontinued, os that nver is now kept free fur navigation 
I by artificial moans. A graphical representation of the prinapzl 
meteorological rewUs gives a ready means of comparing the 
characteristics of the different months. 

The Egyptian (lovernment have puldished an important 
paper on the climate of Cairo and Alexandria, Iiascd on ohseiva 
Uons taken iietween 1886 and 1890, and discusseiPby Dr bngel, 
chief of the Slatutical Sen Ice The work contains a number of 
tobies and diagrams, together with introductory text, from which 
we extract a few of the resulG obtained At Cairo, the mean ‘ 
annual temperatun for the five years was 70* 3, the abiolige 
maximum bemg 118' 2 on Jwe 13, 1886, and the lowest 33°‘8 
on January i, 189a The average yearly number of rainy days 
was twenty ^r, and the amount 1 s inch only* At Alexandria 
the mean temperature was 68* 5, the absolute maximum Imng 
lOD* 6, on May 10,18S9, and the minimum 43* 9, mi January 22, 
1889 The avenge number of immy days was forty, and the 
amount 8 2 inches The principal diffeismce in the diniate of 
the two places consists in the dhumal and seasonal variaiioiui of 
temperanire Cairo is much the hotter of the two places in 
sommer, but cooler than Alexamiria in the winter, and the 
I diiferenm M the extreme temperatnres ate much greater at 
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Cuio, bith tt Rtipudf d«yi and mmou. lUlttivc hnmidttf 
vuiet much mote at Cairo than at favt it u much 

lower at Cairo in mmntr, and a little winter than at 

Akiandna, wUk, on the contrary, dw nMeth hnnudity variet 
mneh more at Alexandria, being very lyg)) In anauner and con 
wdeiably greater than at Cairo Both placca enjoy a large 
amount of Miiuhine, but fog ooeun oeeutottally, more particu 
larly at Cairo in the early morning 

A MOhi important contribution to the atady of the formation 
<if Holomitt n made by M C Klement, in the Bull Sac Edge 
OM PuUcmtal at Uyiral After deeenhuig the hutory of 
thecne* of dolomite, the author calla attention to the fteqoent 
occurrence of dolomite m the form of oonl icefo, at obaerved hf 
Dupont m the Devonian, by R i c h t h ofcn and Mojiiaonea in the 
Tnaa, and by Dana m the recent raiaed leeft of Metia in the 
Paaiic He pwnU out that while in the chemical expenmenta 
that have been made with a view of dolomitiung carbonate of 
lime, cakttt hu alwaya been operated on, the snbatance of coral 
has been shown by Sorby to be probably aragantte The author 
has therefore earned out a large senes of expenments on the 
action of tht constituents of sea water (partitularly magnenum 
sulphate) on aragomte, the results of which are given at foil 
length hrom these he finds (1) that a solution of magnesium 
sulphate, in the presence of sodium ehlonde, and at a tempera 
ture of 60* C or more, decomposes aragonite with formation of 
a magnewim carbonate the exact composition of which is difhcoit 
to determine, owing to the impossibility of isolating it from the 
residnal aragonite, (a) that this action mcreases with the rue 
ef tamgarahtre, and with the coHcentratuH of the solution and is 
greatly dimuitshed by the absence of sodium chloride, (3) that 
recent coral is attacked tqr magnesium sulphate just as mineral 
aragonite is, and (4) that the lagoons of modem coral reefs afford 
all the conditions of tem|iermturc, saturation, Ac , necessary for 
the production of magnesium carbonate in the manner of his 
expenments While reutgnismg, therefore, that dolomites may 
have been formed m more ways than <me, M Klement concludes 
that one of the most usual ways of formation of dolomite in 
nature has been the action of heated and concentrated sea water 
in coral lagoons on the aragorate of coral and other skeletons, 
with fimnation of carbonate of magnesium, which is subsequently, ] 
perhaps after solidification of the rock, with the remauiiog car 
bonate of calaum, converted into maasive dolomite 

Thx last number of Madim Vedi me and Ba hnetagi 1/ 
Xeview u of exceptional interest, inasmuch as it lontains sn 
original arhele by Prof Metchmkoff of the Pasteur Institute on 
* the utira cellular destruction of bacteria in the orgamsm 
This article u really a critical comment upon some of the 
cmiclusions deduced by Dr Pfeifler from his expenments on the 
destruction of cholbra vibnns in the pentoneal cavity of guinea 
piga. Dr Pfetfler obaerved this destruction of cholera vibnos 
when the tatter were mtroduced into animals previously 
vaconated against thu germ, and aBo in the case of unprotected 
anmials when the vibnus were injected together with a small 
qqantity of aenim from vaccinated aiumals In both cases Dr 
PfSufier found that they were destroyed a$dsule the cells in the 
peritoneal fluid, and he bebeves that thii bacteria killing flux! is 
secreted by the caviar elemenU in consequence of a special 
excttatxm produced by the mjecticsi of cholera vibnos, and 
that die immnmty acquired by guinea pigs u independent of 
phagocjrtoau iW Metchnikrtf, howmr, rcgsidi thu as an 
episode in thehajda between baetena and phagocytes, and 
mamtams, on ejfcuu. aujiporttd by expenments, that the 
leucocytea seersti^us baetena killing flmd whilst nndeigomg 
a process iiMliijiMinrstinn due to the injection of Pfeiffer’s 
mixture of vibna4 serum, and broth. That althouidi unable 
toeagulfthe vtfao^dicyaKable still to destroy them by their 
NO, 1336, VOL. 52] 


lecrcbons Metebnikofl' prants out that if before introduemg 
the vibno mixture, a few cubic canluneties of breth be injected 
into the pentoneal cavity, the Imcocytea will gather togedier in 
great force after a few hoats^ and if the vibno nuxture be then 
introduced, phagocytoau does take place, and the chderi 
baetena are more rapidly destroyed by thu ptoceii of intra 
phagocytoeu thui by the extra cellular destruction pcoduoed by 
the conditions of Pfeiffur’s expenments The meebamsm of 
immumQr u surrounded with so many complicated problems 
that the search for its sdution, whilst one of the mo# interesting 
tasks afforded by the devekqmieBa of bactenolegy, mutt lUU 
remain one of the meet puxihng and difficult 

Tuk current number of the Jaamal dt Phyngm cor^ni, an 
important paper by M P Cone on the magnetic properties of 
bo^ at diflerent temperaturea The author has examined the 
magnetic properties of a number of aubatancce in fiddi of from 
as to 1350 COS units, and m aome eases for tempenturev 
from I s* to 1370* C The body under observation waa generally 
in the form of a coarse powder, and wasencloaed m a glius bulb, 
which was placed in a non uniform magnetic fiehl produced by 
two electro msgntts The force acting on the body was 
measured by means of the tonuon of a win. For the purptuts 
of heating the glass bulb was surrounded by a fine clay jacket, 
and this latter was heated by a wire in which an electric current 
waa pasied, the temperature being measured by means of s 
thermo electric juncti in In the case of diamagnetic bodies, with 
the exception of bumuth and antimony the author finds that 
temperature has pretiicalty no effect on their magnetic pro 
perties Fusun and allolrupic modification also seem to pro 
duce no effect so that the magnetir properties of a body teem 
to depend not on the arrangement, but rathn on the 
nature of the moluults of the body Selenium however is 
an exception for in this case the susceptibility is about 3 nr 4 
per cent smaller m abrolute value m the bquid than in the w lid 
state I hosphorus is another exception for the susceptibibty 
of the different allntropK modifications are slightly different 
The susceptibihty of bismuth mcreases with rue of temperature, 
according to a straight line law, up to the melting point, whert. 
there is a sudden nve The susceptibdity of melted bismuth it 
independent of temperature, and is very nearly o Observations 
made on oxygen shiw that the coelhcient (K) which, when 
multipbed into the strength of the magnetic field, gives the 
magnetic moment of the body per unit mass (the author calls 
this the coeflknent of specific magnetisatioD), is independent >f 
the pressure, and is between 30° and 450” inversely proportional 
to the absolute temperature In the case of aolutions of para 
nuqpietic salts K is also fimnd to vary inversely as the absolute 
temperature thussupportingthcobservatixisuf Wiedemann an I 
Piessner on this wbjeet Ohua when cold is generally feeUy dix 
tnagnetic, when heated, however, it becomes much more itrongly 
dismagnetic The rate of increase of the dianiagnetism decreases 
as the temperature nsea, above 300* C no further change takes 
place The author cunsiderB thcM changes to be due to the 
feet that glass consists chiefly of a diamagnetic substance, the 
{Moperties of which remam unaltered when the temperature 
rues, and of a small quantity of a relatively stroogly pan 
magnetic substance the para magnetism of which decreases xs 
the temperature rises 

Messrs (,»«! s, Phimi and Son will shortly puMish “The 
Fxplontion of Australia,” by Mr Albert F Calvert This 
hook w desqpied to form a companion volume to Mi; Cafoert s 
work, “The Discovery of Autteslia,” and will trace the 
progrera of maritime and land exptoraUon flrem the period of 
Captain Cook, up to racent ttmes 

A TRANSiATiON, by Mr W E Baxter, u annotmeed of \an 

Heurck a important tieabsecn die Diatosnacese It wiUconiam 
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about MOO figom, iUiutmti|« «\ety luwim seaui of dmioKU, 
■ttd mtjr ipacwi found m the North Sw ■adoountnes bonkifaig 
It, mehidiiig Great Britain 

The aeooud editum of “ Flementi of Meiiae Sunwruv,” by 
the Rev J L. Robmioa. lately pubbdicd by Mem Macmillan 
and Co, contahw aevcral eery uiefol addhtons and im[voie 
meat*. Young manne lorveyMi will fold the rolume an 
excellent aid to the ftody of the theoretieBl wde of their pro 
feiMoa, and would do well to include it m their outfit 

PARTicnMM of edition* of Gilbert Whita** “hatuial 
HwtoryandAntiqnitieaofSelbome ’ have been compiled by Mr 
Edward A MarUn, far the belbome Society Sinoe the original 
edition wa* publuhed m 1789, twenty three other editioni have 
ippeared The bit compiled by Mr Martw, give* the date^ of 
the vanoo* cditioa*, publisher*, pnnten, editors number of 
pages, and general description 

The aannal report of the Royal Botanic Gardens, Tnnidad 
for the year 1894, compiled by the hupenatendent. Mr J U 
Hart, famishes evidence of the practical value of these colomal 
botamc gardens, and of their relation with the central trstitution 
at Kew Under the Lconomic Section, information is given of 
the growth in the island of the sugu cane, cacao coffee yam 
gambler, vamlla, the Branl nut, and cola and of the principal 
eneimea of these crops, and the best mode of combating them 

Wp have received Part 1 of “The hlowenng 1‘lantb and 
hems of New South Wales with especial reference to their 
ecrnomic value, liy Mr J If Maiden, assisted by Mr W S 
Campbell, and issued under thi authority of the Department of 
Mines and Agneulture for Neu South Walea The present 
part contams descriptions and coloured drawings of four species— 
lehpe* tftetatusum, «nymh»M, Attmatut kr/uuMt 

ind A«Kta gUu€(esc€tu It is intended in tius way to illustrate 
the pnncipal Howenng plants and ferns of the colony 

The additions to the Foological Society’s Gardens during the 
past week include a Fanolia Deer (CertmttUt, 4 ) from Hainan, 
presented by Mr Jakns Neumann, a Roddy Ichneumon, 
(Htrputa nwi/iii) from India presented by the luul of 
Hopetoun, a Spotted lehneumon (HerftOtt mfaltmai) from 
India, presented by Mrs Thompson , a Rosy ia^ Love Bird 
( Agc^irmt fmUan* from West Africa, presented by Mr Cecil 
M Bevan , a Rufucent Snake (/eptedtra ruftttent) from South 
Africa, prcMUted by Mr J L Matcham, a Spiny Tree 
I orcupine (Spkmgttrur jptnowi) from Peru, a BlosMm headed 
1 amkeet (/hfovrwM jranfctphala) from India, two Tuberculatvd 
Iguana* (Igmmtt tubmuMa) from South America, deposited 
two Guira Cuckooa {Gmra^rtrgmi) from Para, purchased , a 
Tapanese Deer (Cervut sita, 9) bom in the Gardena 


Oir/l ASTRONOMICAL COLUMN 
The Motiqn os rH» Souw Svsiem —The method* 
elaborated by AigelaDder and Any for the numeiical solution of 
this problem have been followed with more or lets variation by 
a boat of investigators A»a rale the deviatioiu m method have 
iBvtrfved matter* of detail rather than any fresh departure 
Vanous st^ipaaitioM have been made os to uie motioiis of the 
stars themmlvcs (iws/wr /ecubarts) that the magnitude and 


The tone from whuh the star* areselMted is somcwMl Itoited, 
bong restricted to o’—30* of decbDOtiaa, the mcME hr «b>^ 
have been observed at lotsdam The etai* have freW dhr^ 
into four group* according to the aaMUAt of the propur BMtfon, 
with the following results — 


Stars of Ike First Tyfe 


No of 

(• U: nivl 
propnmauo 

PcMtioQ Ol 

RA.(t) 


303 

3 II 

333 8f 19 3 . 

+ i4 7±7*‘> 


: IS 

: 

+ (S3±3o 

48 

• 3436 

351 6±I3 1 . 

+33 0±7 3 


Stars of the Second Type 

* 

77 

n 

307 

374 6± 9 6 
38oi±99 . 

- 36±63 
+ 3S«±«5 
+3> 4±4 0 

3085 

368 6± 7 I . 


The result derived from stan of small proper motion 
of either the first ur second type of spectra a scarcely 
accordant with previoas mvestigaticm The Right Ascension 
of the one and the Declination of the other are sensibly 
diSerent from results involving huger numbeis of stan The 
author rematLs, however, that all the values in R A can 
be rendered less discordant 1^ an increase in the constant of 
precesBon of +0 01 and in Decimation by assumum a constant 
negative error in the proper mottons themselves Hm we have 

r n evidence that no rearrangemenl of grouM materially alters 
pooition angned for the apex of the *un\ way, but when 
prooMses tensiUy diffinent in their contepdon are employed, 
the atcordanre m the results is not so gratifying tor instance 
the attempt to determine the position of the apex from Vogel s 
measuremeats of the motion m stars in the line of sight led to 
either of the two results, according to the method of ‘ weighting ’ 
employed 

I n 


a ao6i±i3 0 . iS9 7d:>os 

• + 45 9± 9 a * + 5o»±>4 3 

Here if the Declinatiim be fairly votisfiwtnry the R^t 
Asccnsioa is hopelessly discordant On the other hand. Dr 
Kobold’s treatment of the problem according to the graphical 
method suggested by Bessel, a method whira does nut easily 
lend itselfto numerical treatment, give* a fairly sahsfactoiy 
result in K A , but tbt Declination will scarcely be aecepted 
The positioii assigned to the apex by this method is a = 366“ <, 
• - 3* I This result is based un 1435 stars, and ought to be 
entitled to considenble weight if it could bo satlsfactonly 
demonstrated that all ambiguity, which arises from the definition 
of the pedes of the great circles m which the proper motions take 
place, Wl lieen satisfiuMonly removed 1 hu question is still 
mbjuiue, and while distinct methods nve conflicting results, it 
IS nut wise to insist tuo strictly on the direction cf the motion of 
the solar system 

The Koiaiion os Mars —Among numerous observations ot 
the planet Mars during the last opposition, Mr Peictvol Lovrtll 
gave his attention to the mtasurement of the foagiiude* of some 
« the more conqiicuous markum Ihe obsit^toas coveted 
36 pmnts in all, and were made with a power of 440 on the 
18 inch refractor of the Liownll Observatory The fiiW fiust that 
emerged from the ofaservotioiis was tha^ all the longitude* os 
given in Maith s ephemins were affected by a systematic error 
m about 5°, or, in other words, the Martian features Were 
retarded by idxmt twenty mmules m compared with the com 
puted tunes The cause suggested for the discrepancy between 
the calculated and observed posittoos is that the received time of 
routionof the pfanet u a tntte too small, and that the knwtude* 
are consequently fidlmg slowly b^ind their predicted tlm of 


direction of ues* modons nave no connection with position, or 
(hat, m general, all these motions take place with the some ai^^ 
veloatv parallel to the gafautib arele Stan may be grouped 
accoiduig to their bnilumcy, or the amouiit of their pn^ 


motion, or thev may be arranged v 
according to Uimr apparent pooitio 


Mi ingenuity 
le final equa 


tion* ore solved, the icsuto are finind to be fairly occoe^t 
Tins fut hu been recently demonstrated by M Fennckodi, 
who, to eaiy the ptoUem u much u nuBhie, hu baaed bvt 
tovfstjganons on Ac type of spectrum pnceented by the star 
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A somewhat similar discrepancy appear* to have been noted 
by Prof Keeler m 1893, who osaibeq it partially to the cmistant 
etm m estimating the position of the dfameter of a huge disu 
{Aan^yitcaljounial, May) 

The Sun 8 Siellar Magnitude.— A new method of com 
pctingthis important constant, bang thenumber raptesentuig the 
ibn’sImghtncs* on the scalem whia the migmtikM* of stats are 
s*pre*Ctttcd,hubecttemidoyedby Mr G«e (drwsmfofav. June) 
Taku^ om of the outer planeti, the known sue tna distance 
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emble us to d«tcfaune the frtctioii of Ui^ whidi it 

nicetviii undcMicctingforUietlbedOitttieMy toakaWtethe 
' nchtnesi of tbe Nn in tenni of that of fht planat, the exact 
letiar magnito^ of which tan be fca n d hf <Unet meaMtement 




dfaunMer of Mm in 


Thus Mr CiOK fin^ that the 

oppwi 

disc IS ^ _ ___ 

wcuihN in n heimqibere by the lattn^ tt *• fbuml 
wrfacL of Mara were a perfect reflector, the ran aa seen irom 
Mars would be 8,940,450 Qootniiea bngbuethan Man appean 
t us when in Omoaitian 

Accnrdini, UJ Zollner, the reflectina power of Man w only 
0x672, SI that the previous nniAiM mtiM be raised to 
13 4S9,7b8 000 Tint, however, is bt oean distanti i 5237 so 
that when reduced to Uie earth s dbtanct (by multiplyii^ % the 
square of o 5237) we mt the light of the son aa seen from the 
earth to he 9,174 668,385 times the light of Man when m 
ipposition thu number on the baau of a light ratio of 2 512 
t NTesponding to a diffciuice of i magnitude leprestnu 24 9 
magnitndes Prof PiLktriiv a photometric meakurements show 
that the stellar magnitude 1 f Mara at mean opposition is 2 25 
so that the deduced stellar magnitude of the sun is 27 15 
Similar calculations from the data relating to Jupittr give a value 
if -27 17, and ftom Saturn -27 11 InouLh agreeing si 
remarLmy among thcmselvei, these new values diffir very con 
sKlembly from the value hithtito adi plul, namely - 24 5 1 he 

new value, however, receives confirmstion in the fact tnit it is 
very nearly equal to the magnitude which a Centaun would 
aiMime if It were lirought tithe suns bstanee from the earth 
akkuming the pardlax to be o 76 the speetrum f this star 
resembling the spectrum of the ran 


/m ImREHNWICH OBSERVATORi 
'piIL Report of the Astronomer Ko>al to the Board «f 
Visitorsofthe Royal Obiervatiry, (ireenwich was read at 
the annual visitsUon on haturrla) A few of the developments 
marie dunng the year coverul by the report and some < oserv t 
tions of mterest, are referred to in the subioincd extracts 
1 rovikion hak been made m the Navy Lktimatei for the erer 
tion m Oreenwich Park of 1 magnetic pavilion f r absolute 
determinationa of the magnetic elements and the (dans xre new 
being prepared in the Director of Works Department It ik 
propoaed to estabbkli thu station in the immedwte ncightmur 
hood of the Observatary and at such a distance that there 
would be no suspicion of disturlianee from the inn in 
bttil^ngs 

Work wiih Loimorhis 


been received at the Observatery The details if the design for 
the mounting have been carefully worked out and good pra|,rcss 
has been made with the mechanical work 

The 28 inch refractor hak been in use thn ughout the yexr md 
Ik quite salisfsctury It moves easily m K \ and l>ecluixtion 
the new si sw motion screws work successfully the water clock 
in general drives it with great precision, an I the performance of 
the object glass under gi^ atmospheric conditions is admimble 
Various improvements in the accessories of the instrument have 
been earned out m the past yakr A spectroscope specially 
photogrn(diy, for uae shth thu refraiior, is being 

Micromater msaaures of sixty three doulde stars have been 
made, in 27 of these the distance of the components was under 
l”, and in 13 it was 0 5 or under The most remarkalile of 
the^ measuies arc thooe of « I cgaai (6 989) The components 
of ihu star, though only o 14 apart, were distinctly separated 
witih a power of ^3a 

Measures of the positions of satellites of Mars near elongation 
we{e made on two n^ts Several alilcmpts were also made to 
measure Jupiter s fifth satellite but tiK results obtained were 
discordant A senes of measures M the polar andequatonal 
dwffleters uf Jupiter and hu satellA was made Measures of 
the dimensKnu of Saturn and hu mgs skid the positions cf the 
lutelbtes have alsls been made and are bemg contunied 
With the oatrographic equotorud W} pdates with a total of 
145a expoauret, have been Mien Of amt i6a have been re 
jeeted for van^ tcaiont, wch as —partially fagged plates, 
becaiue the reticules weMWR clearly printed, because the images 
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sreretoofciirttoiliow9th ntagmtndeit.___ 

exposure, fbriatilu w devekmest, fur onsiakca of setting, and 
for miscellaneous dcfecu It u hoped that a much smaller 
number of plates will need to be rejected in fatnie for these emnes 
The total number of relcshal fields photographed since the 
commencement of work for the chart u 42s, sod the total 
number of fields photographed for the catalogue u 617 Only 
half as many fields for the ch ' ‘ ’ 


e chart md caMa|me have Iieen 


o^pted t 
made 


_... IS while the Gutter of the dome was t 

repaired 

SiRt IROsiOIK AND HrI lOORAPHIC 0B8XR\A110\S 
Since 1894 December 19 when the spectroscope waa brought 
to adjustment 98 measurea have been made of the displace 
enl of the 1 bne in the spectra of 13 stars and 16 of the 6 line 
- j the spectra of four stars Some expenmenu base also been 
made m photographing steUar spectra, to give data os to the 
work 11 be d me with the new photographic spectroscope 
Ihotugriphs of the sun were taken with the Dallmeyer phoi > 
hehugra^ on 199 days and of these 375 have been selected f r 
preservation besides 18 photographs with double images rf the 
sun for determination 1 f zero of position angle 

* ’- ‘ ' ' Sir Hcnir 

_ _ equatornf, 

_ photoheliogra^ up to October 15, 

when the pruness f the bmiduig operations prevented its 
further use Ihrt wraj hs of the sun had been obtained with it 
l>y that time I n 80 days of which 121 have been selected fw 
preservation In ill with one photoheliugraph or the other a 
record of the sute f the solar surface has been secured m 213 
days dunng the year 

The mean dally spitted area of thi sun was only slightly 
smaller m 1894 than in 1893, the marked foiling off inthespnng 
of 1894 notevl m the last report being followed by an increase 
dunng the summer months The numlier of sun spots was 
grtwter than in 1893 Ike spnng if this year has sh wn a 
decline 1 th in the numi cr and urea 1 f sjx ts 

MviNitit Obsprvaiioss 

Ihe vanutiuns if magnetic declination honrintnl f rie 
and vertical force and of earth currents have been registered 
photographically and accompaiiying eye obseraautmv of 
absolute devlmation hiruontal force and dip have leen 
made as m 1 .inner years Incrtaied magnetic activity was 
khuwn m the year 1894 and great disturlances oriiirred m 
July 30 and Vugust 20 the spot of light t f the vertieal f rce 
magnet on the r mar date, and the spots of light if the h n 
rontal firce and vertical force magnets in the Uttir having 
iioikcd 1 ry n I the range of the registering sheets for si me h urx 
In Tuly an 1 \ugiisi ihe duturbances m the earth current 
regiktert caused by the South London 1* lectnc Railway showed 
a great increase which is preminal ly due to the expenments 
then being made m the use of motors on the carnagis if the 
railway miUeail i f separate locomotives 

fhe foil )wmg are the pnncipol resuUv fir the magnetic 
elements fjr 1894 - "»• 

Mean lecbnatim 
Mean horirontal force ‘ 


67* 18 43 (liy 3 mch needle's) 

In the year 1894 there were ten days of great magnetic dis 
turbonce and thirteen other days of lesser disturbance Tracings 
of the ohotugrai^ic curvu fiir all of these days are bang mode, 
and will be pubbshid in the annual volume accords to the 
arrangements made with M Maocart The calculation of liumal 
inequaliiies from five typical quiet days u each month haa lieen 
conunueil 

MxikuHilLOblCAL OBkKRVArtONS 
The registration of atmosphenc pressure temperature of the 
air and of evaporation, prtMure and velocity of the wind, 
ninfoll kunthine and atmoa^iene electricity haa been cun 
Unuooily maintained, except that during the winter the register 
bf atmospheric clecthaty wss mtetrupted durug the gr^er 
part of February by fiecaiig of the water m the exit 
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The maul ten^MMtnre of the yaur 1894 WM 4919 . *>«n8 ^ 5 weaved 
abovetheavaifreforthefiAyyeu>i84i-i89(X Theeevevefroat Natwnal 
which let in on December 30, and contmM with slight inter and othe 
mmoB until Much a wm the moat mnirkahte meteorological of the p 
feature of the year The txdd wave, defined ai the period during Chicago 
which the mean daily tempecatnre was bdow the average, ex WorU*a 
tended from 18^ December 30 to 1895 March 9, with a break honour t 
from January 14 to ao and on March 1, a penod extending over the fiindi 
seventy daya m all The total defect of mean daily temperature 1 begun, 1 
below the fifty yean* average dunng this period was 489*, or munifice 
7* o per day promuici 

A comparison with some of the c Idest winters since 1841 is followed 
given m the followuig table - was con 

ST I J*^***?*? ‘'turgisj 
Nmntwr of mMi duly 

Psnodofeold inx of d„« i«up<iraiu» ™ 

1845 Jan ay —March ai 54 441 I? 

1855 Jan 10—heb 24 46 467* 

1870 Dec ai—1871 feb 3 45 jao making* 

1886 Tan 5 Mareh 18 73 4o8* '‘i™./ 

1890 Non 25—1891 Jan 22 59 560* collecUo 

1894 Ih-c 3 «»-» 89 S March 9 70 489* 

The cold on the four days htbntsiy 6 7 Sand 9 wss jnr dollars, 
ticularly severe the mean temperature bemg 18* 6or 20* 5 below Many e 

th*. average nf the 50 years frmi 1841-1890 and there is ni andtbesi 
other instance of four eonsecutiNc days since 1841 with so low a cnllectio 
ter^rature separate 

Tne lowest temperature recorded 
-dunng[the winter was 6’9 on February 
8 the liwest temperature in helnuiry 
since iSxr the next lowest lietng 7 7 on 
1845 I^timiaiy 12 I ower temperatuas 
have beui rostered twice smee 1841 
vir 4* on l£(l tanuary 9 and 6* 6 on 
1867 Jsnnary 5 Tht mean temiieraiure 
throughout tht whole of htlmtnry wju, 

28° 9 or 10* 5 1 el iw the 50 years 
Nserage Ihc mean in helmiary 1855 
Nvas 29* 2 

Ihb mtin latly hirizcnlal mnenient 
of the air in the twehe months ending 
1895 VprtI 30 was 283 miles which is 
slightly above the average Tht greatest 
movement wss 867 mil^ m December 
22 and the least 50 milts on -August 30 
The greatest pressure of the wind wss 36 
lbs on the square foot on Msrch 24 
with 1 veloiiiy of 56 miles in tht h lur 
During the gale f Dtcimlicr 22 (he 
greatest preaiurt recorded wss 30 Us 
with a velotity of 50 milts in each if two 

The number of hours of bnght sunshine j j 

recorded dunng the twelve months ending 
1895 Vpnl 30 Ijy the Campliell St ikes 

instrument was 928 out ofthe 4454 h airs duriiqi; which the sun 1 d«y, 
was abovre the horizon, ao that the mean proponion of sunshine the 

for the year was o 208 c instant sunshine limng represented hy Thtc 
I In the corresponding penod f ir 1893 4, the number «>f •}'•" *’ 7 ' 

hours of sunshine was 13^ and the mean priportion of sun hme division 

was o 306 many il 

The nunfiUl in the year endint, 1895 -Vpnl 30 was 24 36 speamt 

inches which is very nearly the same is the average amount for stitubor 

the 50 years 1841-1890 The mirabtr f days on which ram fell "^me di 


received the supp ri f 1 rof Gopde. Director of the U S 
Natiomd Museum I r if Wilson, of the Smithsonian hietit BOUa, 
and other reprewintativi men In theeumnfwr of 1893, »immber 
of the prtimittent citi/cr s if Chicago retolved ‘ t > eswbhsh m 
Chicasfo a great museum that shall be a fittug memorial of the 
World’s Columbian I x) sunn and a pennanent advautag* and 
honour to the city 1 he delit ite and important t vsk of Mcnnng 
the funds neoesoiiy to carry the resolution into effect was at enee 
begun, but the appeal u hist met with little response. A 
munificent gift firom Mr 1 id I f,ive confidence in the assured 
promincnee end sueeess of the museum Mr G M Pailmen 
followed with a subw iiption if 100 000 dollan,, xnd a Uke snm 
was contnbuted by Mr 11 N lliginbotham Mrs M 1 ) 
Sturgis gave 50000 dollirs ml a number of other donatxiiM 
for various amounts were m-ide as well as hxuusition stock 
having the approximate pxr value if 1,500000 Oollart. With 
these funds m hand the museum eonimittee felt justified in 
makingextensivepurchises mdudingtheexhiUtsfrumParaguay 
leru, Java Samra the Ihj^enbeck collectnn snd the Want 
collection of natunl hist ry t r which a sum of 95 000 doHan 
was paid The new I resident if the museum Mr h I Vyer 
presented the Vyer anthre ixil igieal eolleeti n valued at 100 000 
dollars, to the museum mci other donations of m itenal f illowed 
Many exhibits were purchased at the close t f the b xposition 
and these furnished the brood foundation upon which the present 
collections have been built (,reat gaps in the cmtmmty of 
separate sul^erts have thus I cen 1 a laige degree ibviated until 



r//£ HELD COLlMblAS MUSLIM 

'T'Hl!. museum ftninded to commem ratctheWorldsCoIumbiBn 
bxpcaition at Chicago has reacheil a stage which enables 
It U) commence a senes of puWiraUons detignM to present t> 
the world the results of research < inducted under lU auspices 
The first of this senes u before ns and w devoted to an histoncal 
account of the movement that resulted m the establisfam nl of 
the museum From this descnption we extract the foltowiog 
sketch of the tarty hwtory of the museum «ik 1 of the general 
charactsril o{ the eontenta. ' , * 

The fonaation of a museum atChiugo after the Columbian 
ExpaMtioty was suggested by Prof fhittyuu sn 18901 and 
NfJ. 1336, VOL 52] 


t dvy, ft m me end it Ihi museum t the thii cm lie traced 
the St iry of nature md f m iii an 1 his w rl s 

Tht collecti ns illustrating ee 1 igy m 111* n useiim sa gr ujad 
into SystemaUt t e ilogy uul 1 cuiiomit I t il lv In the firmer 
division there art nb ut fiveth uvand jialcont T ei al specimens 
many if them espttitlly instructive m I wlusl le intf is ininy 
speamens of niiiienls eussthed ae onim,, t the eheinn al un 
staubon of cseb species I he illecti 1 f meteonles in the 
same divisi n indudCs seveni very large specimens nntsi ly the 
meteoric stone from Phillips County K^sjs weighing 1184II1S 
twi masses weighing rtsp* 4^5 «nd ^44 Ifis with several 
smaller ones from the mete rile if'lhe Kinwa C lunty Kansas 
two masses weighing loi) and 263 lbs respectiv c ly iml sev eril 
smaller ones oT the ( aflon Dtsblo Art/ >na mtUontt al mt 
650 individual aerolites cf the WinnehagiC unty lows fall 
md many other specimens I hysical geigraphy structural anti 
dynamical geology, an I lithflo^ are alsi well represente I m 
tha division of ayitenialic |,eoI gy 
The collections of the divisim of Icon niic t eology were 
ibtaiited through the Chitf f the IXjiartmet t f Mints Mining 
snd Metallurgy of the Worl I s Columbian Ivij isition fir m e\ 
hibsto made in that exp isilion lleiiqc designe 11 illustr ilt the 
practical bearings of the science, of g« dogy they consist i hiefly 
of specimens sviuch sh w mt de* of occurren e in nature of 
minerals having economte importance amt the localities where 
they may Ira olaainetl In tdihtton t tht»t htiwever ara 
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man) illtutmtiona of the ptucMMa «mpttQi«d tfi the estncuon 
and trcaimtnt of imneiala of oiwl and of the ap|tlication of 
multinx prodocu to human arta and ladiutriaa. 

An immeaae amount of material, aiMtnrtre of the boUny and 
foreatry of aS paita of the worid, came mto the poaMMon of the 
muaeum at the cloae of the Experitlon. Theae exhibita are 
gradually beiog anranged in geogfaphical aequence, twt aome 
time muat riapae before all the nectmcna can oe folly identified 
and labelled. 

The Department of Zoology inohidea all the claaaea of 
animala exc^ birda, and luc large halla of the muaeum building 
are aet apart for the apedmena bekaiging to it The mounted 
collection of turda in ttie Departmeirt of Ormtholoey ia eaaen 
bally one of comparative omilhohyy, in which the bud fiuina of 
the world la repnaented by aome 6^ apeeiea. North Amencan 
bird life ia at present <mly repceaented by aome ito apeeiea out 
of a poaaible 835 Among the treaaurea of which the muaeum 
can Doaat, however, ta a pair of the now (probaM)) extinct 
Labrador Duck (CampMaimtu ZaPrat/trtui) 

The extenaive exhibita illoatratiim the arctuvolog) and eth 
nolo^ofAmerica, brought together^ Prof h W Putnam, were 
tranuerred to the muaeum at the clw of the h vpoaition A 
number of other vmy important cnllectlnns, reiiresenting primi 
tive culture m many widely separated regiima of the world, were 
alao obtained Bdonging to the Department of Anthrt^logy 
are paychological and physical laboratonea, and collections of 
cniuc caata, Ac , illnatratlng the physical rharactenatica of man 
During the Evpoaition a mmt group of exhibita had licen 
brought together within the De]iartment of Transportation, to 
illuatrate the evolution of the carrying indiistiy, beginning with its 
inception in remote timea, and extending down to the present 
day Theae exhibita were transferred to the museum Iniilding, 
and largely augmented by coUeebons fioni other departmenta. 
All of this material, together with a nunilier of exhibits tllus- 
trating other industries of espectal importance to avilised man, 
including ceramtea, the textile art, the leather mduati). jewel 
leiy, &c , have lieen brought together in a Department at Induk 
tnea. The collecbona in this department have been arranged 
to show, as for as possible, the more inijxutant steps which have 
led to imjimvement in handiwork, or progress in the invention 
of thoke implements, machines, arid iirucehses w htrh have proved 
to be important fimiora in the vrorld'a matenal development 
Although but a few months have elapsed since the doors of 
the museum were publicly thrown open, a courie of popular 
lectures have lieen inaugurated, a publication series estabbshed, 
and several scientific expedibons sent into the field for augment 
log its collectiuna. In these and othei directioiis, the hield 
Cwmbian Museum appears to be advancing aloiw the path 
marked out for it, and performing its |Mrt in advluig to tne 
wodtb of Western civilisation and culture 

PA'/ZE AI EJECTS OE THE hRANCH SOCI£t£ 
HENCOl RACE MFNT 

'T'lli' prires ami prize subjects of the hrench Six'ielddhn 
* couragement pour I’lndustne iiatlonale, for 1896 and 1897, 
are described in the Bulletin of the Socivt) Ihe Society’s 
Graiul I'nre of 13,000 francs will be given this year to the author 
of the divoviry most useful to French industry The following 
list shows the arrangements with regard to the prizes of the two 
succeeding years - 

1896. 

Grand medal to the author, of any nationality, of works that 
have cxerrised the greatest influence on the progress of French 
meehaiucal arts dunng the pnmediim six years 
The Ilenn (oflard mire aC (ioooirancs for signal services .. 
French industry The I^rmentier prize of 1000 francs for 
researches teniling to improve the material or processes of agri 
culture and yimentary industries, llie Meslens prize of 500 
francs fbr the author of an ap|dicaiion of physics or cbemirtiy 
to electricity, ballistics, or hygim. 

In the seettpn of Mechanic Arts, a prize of 3000 finance is 
_«■—j z*- jjg,, motor fed with some commerciiii oil Other 


__ _1, when working, 7| kilugraromes of 

■team per hour and per indicated hotae-power, aooo francs to 
the manniactaKr sriw first produces, m ech a ni ca ll y, hnen threads 
of whiA at least 100,000 metres go to one kikigyanune> 
dmoase of hemp, Ifoooo metres per Ulognmine; aooo Banes 
fir an investifstion, or a method tending to prevent, or ak least 
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reduce in amount, the It a l i igei , knoamaa ‘'ftdteaanx tubaa," lix 
marine boUers, looo francs for the best memoir on die cort 
price of die motive power of steam f Ames fiw a sasaU 
motmr tuluble fbr a hoase workshM and which will work 
by the uae of some simple power avaflaUe in the house, or by 
eneigyuanmutted from a central station t sooofinmesfbnmptove- 
menti in the proceiict of rettfi^ linen and bamp in industrial nae 
The prices offered in the seebon of Chemical Aiti are i lOtO' 
francs for the nblasation of waste pcoducU, Moq firanes fiir u 
work or memoir of uce to chemical or mebdliugical industry,. 
aooo francs for an experimental study of the phyrical or 
mechanical properties of one or more mettls or aUayn, telectad 
from thoee which are in current use, 3000 feancs tea a new 
process fbr the production of fuming suljdiuric acid, or snlphuric 
anhydride, aooo francs for an improvement in the maimnctniw 
of chlorine, 1000 francs for the discovery of a new alloy useful 
to the arts, aooo francs for a scientific study of combustion m 
the furnaces usetl for the produebon of gast aooo firancs- 
for an investigation of the expanaion, elaatioty, and 
tenacity of ceramic clays and covenogs 1 1000 francs for 
the suwitubon of sulphuric acid in dyrtng, and e^xmally in 
silk dyeing, by another compound which will give to the- 
fibrex the deviretl sblTness, wrlthout exercising any destructive 
action 1 aooo francs for an investigation of the physical aiul 
mechanical propertica of glasa, aooo franca fbr the dtscovery 
of processes capable of yteldmg, by certain chemical changes, 
uaml organic products, such as quiiune, cane-sugar, Ac , aooo 
francs for an invcvt^ion on an industrial process of which the 
theory is but imperfectly known 1 aooo francs for the produebon 
of cast steel or iron having useful properties, by the incorpora¬ 
tion of a '--- 


least o 800 kilwrammes of petndeum can he us^ without danger, 
as a source of lighi or heat, either m industry or in domestic 
economy t aooo francs for the discovery at methods to diminish 
the number of chimney fires, and rMuce the damage which 
results from them aooo francs for an incandescent electric 
lamp of one tenth candle power when a current of 0*05 ampere 
is passing through it at a potential of 100 volts. 

In ^nrulture the prizes and mibiects are as follows —300» 
francs fer the liest investigabcm of tne comparabve physical and 
chemical constitution of the soils of one ot the natural or agn 
cultural regions of France , 1500 francs for the best varieties of 
barley for brewing, 3000 francs for the re-estabbshment of 
vineyards on chalk soUi, 1500 firancs for the introduction and. 
culture, on a large scale, of a new forage plant, aooo francs for 
the best study of the culture of the vine - —’- 


_. _ .1 various reiTOnso 

France, and of the influence of various proceases of vinification 
on the qualire ci wine 

A pnre of 1000 firanca ia ofiered for the discovery of a plastic 
matenal, similiir m ajipeannce to aome stone, marble, or nnek, 
and hard enough to be used either for the insides or the outsides 
of houses, 1000 francs for the discovery of a process to prevent 
woods used by caroenten and cabinet makers from deformatians. 
by atmosphenc influences 1 1000 francs for the author of the 
memoir on some prscbcal process other than a chemical 
process, and cajable ofbeing atmlied in the workshop, for the 
detection of adulterated Fortnnd cement. 


A prize of aooo francs is t^red_ _^_ _ 

methods of ninding grain i and a pnre of aooo francs for a 
motor weighiiw less than fifty kilo^mmes per horse power 
This prize is ulleretl with the idea of furthering the problem of 
aenal navigation A second prize, having the same object, 
IS for a study of the coefikdents necessary to the mechanical cal- 
culabon of an aerial machine. There is also a pnsc erf 3000 
Irenes for improvements m the manufiurfure of permanent mag¬ 
nets , and prizes of ^00 finnea fbr an investigation of alcohoHc 
ferments, and 3000frencs for the best investigation of the deteriora¬ 
tion of Oder, and the menos to prevent we changes to which 
the loss of vivacil) is due. 

The prizes arc open to investigstews of any nationality, but 
the memoirs, and descriptions of mvenboos, should be wntten in 
Frondi. Models, memoiis, desenptwns, and spectmens intended 
to compete fat pnses muat be sent to the Secidtanat de la 
Sodfitfi d' Bn c o u w ige n ient pour FindnsUie nabonale, 44 ntc d» 
Rennes, Fkria. Competiton fbr the prizes of 1896 must send in 
before the end of the present year, the latest tiiM for entering 
memoiis. Ac , for the 1897 competition is the of 1896. 
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RECENT OLACIAL STUDIES IN 
GREENLAND^ 

TOURING the niininer of 1894, Mr Chunbnhn wai etMtUod 
^ to devote waietiiM to tpekHoalitiidyflf the gM*tiaa«f 
GfeenUnd, and the rendu of lus ohwrvstioi»«Bt n mtereOiagi 
that all Molopiu who «e^ to intcrpcei the reoordc of the " Great 
Ice AgCi wiu gladfy nudce acqiWMntance with them Sddom 
baa a geologiit 10 experienced u the ntidy of riaoal dnfts and of 
the pioblemi coonected wuh them, had the advanUKe of exam 
uium the behaviour of ice in the Arctic ngNma. 

riif ohaervatioM were tpecially directed to the way m whitk a 
glacier gathen iq> detntua along lU courae, to the way m which 
It camea It forward and finally puu It down The main protdem 
he aought to adlve, waa connected with the baaal matenal of 
gkciera, dfbna whi^, of comae, la largely concealed 

In eompamm the gfaunation of Greeiuand with that of the 
mainland of North America he had U> hear m mind, that for 
the moat part the contuiental drift la ipread over a taat |dain 
In Greenland the ice fidda reel mainly on nlatenua firing^ hy 
rugged mountains and he aought for a tract tree firom ium bor 
dmuig elevaHona Thu waa lound at In^^efieldGulf, whirt the 
borderland u a plateau about aooo feet aboi e tea level, and where 
the margin of the great ice ihett may be studied on relatively amooth 
ground, (M undulating ground andmlobcaortoagiieathat dearmd 
the valleya Of the thirty or forty glacial tonguea which duicendti 
warda loglefteld Gulf Jeaa than one thud reach the khuie, am] 
'auucely one half of tbiae ducharge nouble icebeiga The 
majority temunalc m aalleyi whoee linttotni are fbmiea of glacial 
alebna, and whoae lower gnuhenU are modenti. 

The feet that great part of Greenland appeara to conaisl of 
‘incient gneutic rocka render* the debru more or leat stony and 
nrtnaceoua, clayey material la rare Almut Ingleficld Gulf 
however, the older mcka are covered by thick layen of aand 
Slone and ahale, timveraed by lauic igneoua dykea. Hence it is 
poauble there to tell how late the erralica from thii w.(liitieDtary 
sinea were introduced into the ice, to aacertam what couraea 
th^ puiwied, and the actionk they auflfered 

The margina of the Ingleficld glaciera rue abruptly like 
«acarpmcnU of rock too or I ^ feet or more ITie layera of icc 
are cut sharply acruaa expawng their edge* and the formation 
aif theae kcaiiM u attnbuted to the lower inclination of the sun a 
nys which atnke sertieally and effectively agninst the edges of 
the glacier, whereaa lU hack ly affected only by ray* of low 
slant 

The atratification of the glaciera attracted partwaUr attention 
The ice avaa found to lie almost as dutinctly liedded and 
laminated as a aedimentaiy rock The vertical &ce waa seen 
usually to iireaent two great divisions—an upper tract of thick 
obscurely laminatul layers of nearly white tee, and a lower 
hminaled tract discolour^ 1^ debns \t the base there is 
usually a talus slope and stonctimes then is a moraine In the 
lower portion of the ice there are hire and there, interatratified 
layer* of land and silt rubWe and boulders These vary from a 
mere film of iiH to a heterogeneous mixture of dfbns and ire 
i«ve^ feet thick The dctntiu ix usually arranged in definite 
and limited honrons the ice ab le and below bang firm, 
clean, and pure Often a fragment if rock, nr a boulder of con 
siderable dimaisions will be sesersl limes thicker than the silt 
layer, and it prijecta ahoie and below into the clean ice The 
ilebni layers though often regular and peraiitent, fmmently Uiin 
out and disappear Lenses of debns alsn appear, and the layers 
are wunetimea doubled back upon themselses 

The tamiiM) of the ice are somaimes very symmetric straight 
and pati^l, but often wavy and undulaUng In nuuw uistanccs 
they ate giMly curved or contorted Thu* at Dr K von 
Drygalskinas remarked, they closely simulate the foliation and 
contortion of gnetaa 

The dfbns nelts, which are essentially parallel to the base of 
the glacier, are confined chiefly to the lower 50 or yf feet but 
they occur up to lOO feet and perhaps to 150 feet They are 
more abundant at the sides of the lol>es than in the centre a 
nolaUe portion rf the dfbna having esidently been mtruduced 
after the lobes wen formed Thus the Oetrttufc appears most 
atsindant in riaewr lobes which descend as caunctv or crowd 
bftCwctfi ckMuT hoggiiig 

In meetmg obsmdnm baral beds of the glacier sometimes 


Not 1^ are the f Iwu ms of the fca tunsted, but tey fit* at 
tunm fixRtml md fiulted and atongUto fiudt plene ^wruote 
arejificcted by drag is m fiuilted wekiu 
The general Mraiifiesti n f the lee htd its initial sUMa in the 
ongmel snow iUK, an I the seasona dwthHisit devekmea fitUMwl 
subdivwome The mon khnite pardngt and theintrodaettoof 
th* Nyer* rf detins, ar m thr ugh a shearing movement ba t s Nea 


The actual process if mirusi >n of detritus was ohMmd in 
proximity to a large Ikihs f r rk which, prOtnidii^ thltMl^the 
maigm of the ne, hsd leen partiaUy ent away Ttalns of 
dfbns, apparently rublicl fr m the sur&ce of the rocky dome, 
were earned out alnioki h wii nially into (he ice in ita lee Some 
of these were short, while ihera extended seieral rods into the 
ice, passing mt > the Nxly f i instead of follow ing lU base At 
one point the overihrusl f the ice reached such a degree as to 
carry the earthy layers bli juely across the ttucknM of the 
glaaer, produang a markeil iincmfurmit) 

In another instance xunilar features were observed below an 
Ke cataract longues f Id ns having thnr ongin in the 
boulder clay below the (.Iscitr were seen to reach out mto the 
baaal portion of the u t is th nigh they were being introduced 
mto It by the ilifieiential m vement of the layers upon each 
other thus when the ice is forced over a prominence it settles 
down a htile in its Ire and is then proucteu v mewhat from the 
thrust of the ice lichind 1 he next ice that jsisses over, being 
prevented by the former j ni m from lettling down at once, is 
thrust forwanl over it this is accomplished I y the bending 
doubling of the layen, mil als j by dixtuu t shearing 4t length, 
however the first layer is e mipelled by the general fhction to 
move aoraewhxl forward and in time to join the common movuig 
mass carrying the iverthnisl layer of debris Utween it and the 
lee hyer above 

It apjiesrs I vi ms that the ure in the lee of a rocky prominence 
moves more slowly than that above hence the doubling of the 
hunine up in themselves Mireover there is a gradation from 
I lammx that vmjily suftered Icublmgup to layers that obvionaly 
diexied upon each ither an 1 produced mamfim unconformity 
iverthnisl 

hvidcmi sh wtd that the more solid (blue) liands m the ice 
are pmluced I y excepti >nal jiresMire m moving over rugosities, 
and that their )xisitmn in the ice is parallel to the ice movement 
whde at the same lime blue 1 wls may be developed nearly at 
right angles after Ihi manner if slaty cleavage 

Summarising the above e mlusioiui it appears that stratifies 
lion inginateil in the ineijunbties of depomtion emphaaiaed 1^ 
mtercunrent winds rams and sii face meltinm that tne incipient 
stritification awy have I een intensified by tne ordinary processes 
of eonsulidolion thit the sheanrg of the strata upon cm other 
atill further anjihasisi I the sir tificati >n an 1 developnl new 
horizons under favjurable c nditions that l«sal inequalities 
inlr xluced new 1 lanes if stratifi ation acet mjxmied by earthy 
debns and that tnis pr levs tviendctl itself so fir as iveil I ifbrm 
ven minute lamine 

There is mv live 1 in the f regoing concepti ns the idea of an 
lie layer actine as 1 unit f movenieiit at any rate there is 
rteigmsed m nvidualit) if movement in the lajer This view 
m\ Ives the idea of ngidiij rathei than v isi isity The intro 
dnclion of earth) maieiial ml the ice layers involvea the iilea 
of throat rather than pull The picture la n I that of graviu 
ti n pullmj, a thick slift liiuil flown the lee side of a rocky 
prominence Iwl >f a nj,! I boly throating itself over the crest 
by means if a tree in the nar 

1 he evtreme fregditj f the ice is fhfik ult to harmonise with 
the idea of viscosil) Whircver the ue paased over an undula 
tion of even moderate dimensi ina it waa abundantly crevassed 
There was no indicati n that hoiildera descend through the ice 
as heavy substances Oeseen I through visi ms bodies Ihc 
rigidity Old not jirevenl c mortions and ibldmgs of the lamina 
lions, such os take | lace m crystalline rocks Mt fiuilting and 
vem structures ala • occur and there seems n 1 mure occasion to 
assume vuconty in the one ease than m the Iher I ven if a 
certain measure of viscosity lie xdmiUed, it d les not iollow that 
viscosity was an essential agency of motion The crysulline 
body may readily lie made (o change its form by the removal ot 
particles fixun one portion by melting, and their attachment at 
other pewits Ira 1 onj^xli m Mt not, apparently, by the flowing 
of cryitalhsra particles over each other m their crjstallme 
cowhtioiis 

It has been alreod) ixmitefl out tbat much basal matenal 1 


olMade, at 0^ tima, the laimna of ite are much crumpled 
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carncil in lower layers of ice. U «m abo • taatur tl 
frequent ofa*|nr«Mion that d^bri* U« tmdtv Uw ka Api»niMl)Hi 
thi ire vimeffaMa puthet thii aloai;, ukI inaiettinM dUm otm 
It At the cud of the glacier the (UM> MtUa the ice w fr^ 
by melting, and accumulate* oi a taht-dope. IIU lometlmea 
nrutecti tba hawl layer* from meltiaCk <md they Iwcome at 
len^h inoorponted in the growing accimittiajkMi 
It appeared, from the dagea pnaented by the leveral glacien, 
that where the tee i« ilowly advaneh^ the toluMdope gradually 
grow* forwoid and cafutitute* on emSuthmeiit, upon which the 
glacier advances. It thereby gnuMk up lU own pathway in 
odvanoe On leeing this process, one is at no Iom to understand 
how ke con advfnce over fields of.|ai|d or soil without in any 
way disrupting them It buries theni befim it advances upon 
ihrai ^ 

Whore the frontal matenal occutbulotes in a large mass, it 
opposes such a degree of resutonce to the ke.that Us layers ore 
curved upward on the inner slope, and if the glacier subs^ently 
advances, the ice rides up over the tnomuie Several such in 
stances were observed, but hone wo* seen where the ice showed 
any competency to push even its own ddbns, m notalile quantity, 
in front of It The ice i* weaker than the moraine as a whole 
Great quantities of wow are carried by wuids from the region 
of the grwt ke*cap, and this spow m» be lodged in smmrnsr 
heaps m the lee pf the terminal motaiiBs. Huen a bardcr-dnft 
niay have a br^lh of froih looo to jooo feet It becomes 
solidified sfrer the bshion of a glacier, and ma) serve to arrest 
or deflect the mam ice, for it was observed that the basal layers 
of the ice in places curved upwards on encountering the resistance 
of thb wind-drifted accuinulotkai 
The rote of mov ement of the majonl) of the glaciers was found 
to he exceedingly slow, though a few which prod^e large icebergs 
are notable excejUioiis. 

The amount of ilrift on the temtorj once occBpied, but ncav 
free from ice, was scanty At some points there are consideraMe 
accttmukuion* of drift within a mile or two of the present ice- 
front, hut over much of the area no great moraines, nor any 
thick mantles of ilnft, were to lie seen There wasbnt moderate 
evidence of elociat action , the land was gently rounded, Imt not 
greatly mouklevl In this area of Snqthem (ireenland traits of 
auigular, unsubdued to|vigrai)hy alternate with rounded, flowing 
contours. The mfetenee was drawn that the ice formerly so 
extended itself as to reach the present coast for about half its 
LXtent, while in the remoiniiw portion the ice fell short Thus 
the conclusion seems unavaivudile that the ice of Greenland, on 
Its western side, at least, has never advanced very greatly beyond 
its present border in recent geolugic times. This carries with it 
the dismissal of the hypothesis that the gloruvlinn of the mainland 
of North America hail its source in (.reenUnd 

There is no ground to question the former elevation of (•teen 
land, but it would appear that this was nut coincident with con 
dihoUH Ikvounng glaciation It R W 
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oauBioatioas in Natunl Sdenoe show that there on 44 cudi' 
dates fri the final school ohd 64 c en dirte ea in the pteUminary 
schooL Th«M figures do not indude women students. 

CAMttlDOC.—The iollowllig is the speech driltrmd by the 
Public Orator, Dr Sendys, on May 30, in presenting ibr the 
hoooraiy degree of Doctor la Science, Dr John Mumy, editor 
of the CkaU^ pubUcetioai. 

Memlnistis omnes poetfia noitii nuudmi kicttm insignem, ubl 
Northumbrioe Duns fiUus ocerrimns non recnsavit guiiam aut 
ex {pea luna audocter deduoere, out mari* in prefirndodemersom 
estiidiere, modo solus tine rivali ktudem mnnem tibi vindicaiet 
Quanto pukhrius autem rerum naturae pcDctralla intima oseklue 
pcnenitori, eque oceoni altitudine uninensa loudcm cum eodix 
opUmis portkipotam leportore Adcst nnu* ex illis t^ui, pluaquam 
tnbus annls id oceono explorando fortitei toleraUs, at pMtae 
ontiqui verbis sensu novo ator, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Gxiohii Among thi divtingouhed men upon whom 
si Foster 


_^ ..^ men upon wl 

;o confer the honorary dqeree of D C on Jur 
” ” --- f Michael F^— 


Is a Convocation held on Tuesday, the statuteappomting 
Dr E E Tylor professor of Anthropology during the tenure 
of his office os Header in Anthropology was finally approved 
In a Corigregation, helti on the seme date, the hutute on 
Research Degraes received the final approval of the house, and 
It only remain* for it to be passed Gonvocation The pro¬ 
posed Final Honour School of Anthropology was sgoln broi^t 
befiire Cor^regotion, and excited some opposition On a dlvt 
sicm the propel sUtute was earned by a comdderaUe majority, 
the nnmWs boing Placet, 47: Non placet, aS, The statute 
ht* yet to run the gauntlet of Convocation before it finally 
posies into law In the same Congiention, the dates of the pre¬ 
liminary examinations in the HonourlMhoolsof Natural Scimee 
were fixed for the Monday after the eighth week of Full Term 
in Hilary Term in each year, instead of in the lost week or last 
week but one, te ho* hitherto been the custom t and the grant 
of £300 per annum to the chemical department of the Umver 
shy Muaciim was renewed for a perfod of five years The 
pubiuhed liets 4f the candidates for the final and preliminary 
NO 1336, VOL. 52] 


Una saltern nominis bene ominati navis velut ipwun rirum 
natumm ad ceitamen provocavit, ipsamqueveritatem in pcofnndo 
ehstruiam orbi tenarum pateiccit. Tonti autem itineru 
monumenta, qwinquaginta voluminum m sene ingenti a coUegis 
pluiimis parau, vin hiuusce pnesertim mdustna infimta nun 
modo adimeta et summatun aesenpta sed etum od termmum 
felicem pcrducta et diei m lucem prulata sunt Quid non potuiL 
rerum naturae, quid non potuil ventatis amor ? 

“ Msnaa profendo, pukhrior tvenit. 

Duco ad VOS UniverMtatis Edinenst* ahimnum, oceoni in 
dagatorem indefessum, virum etiam in posterum nne dubio 
kudetn indies maiorem menturum, Ioaxnbm Mi rsav 

The Master of Downing (Dr llill) and Dr Barclay Smith 
will give a course of instruction in Practical 1 Iistolugy during the 
L(^ Vocatinn, beginning on July 6. 

The State Medicme Syndicate propose to make a grant of /^So¬ 
to the Department of Patholoipr, m aid of the course of 
lahoraloiy instruction in Bactenulogy therein provided for 
candidates for the diploma m Public Hmth 

Prof pwings serious Illness ha* mode it necessary to apixiint 
Mr Dalliy, INnnunslialur in the P ngineenng Laboratory, to act 
as Examiner for him m the Mechanical hciences Tnpos, 

The broiih’s Prucs m Natural Philosophy have bm awordetl 
(1) to (» T Manley, of Christs College, for hi* essay on. 
“The Conformal Representation of a (Quadrilateral on a Half 
i’lane,’ and (2) to (> H J Hurst, of lungs College, for his. 
essay on " Efeclnv-magnetism and Magneto optic Rotation ' 
Mr Manley and Mr llurxt were respectively boiuor and Sccoml 
Wiaiwler in 1893 The essays of II h Atkins, of Peterhuuse, 
and F P Bateman, of Jesus College, are declared worthy oT 
bonourable mentHin Mr Atkin* wo* bracketed Tenth Wrangler, 
and Mr Bateman bracketed Fifteenth Wrangler in the same 
Ttipoa. 

' r S S Hough, of St. John's College, has lieen elected 

_ j Newton Studrat m Astronomy for the three yean ending 

June 15, 1898 

Mr (Charles Chree, Director of the Kew Ubservatory, has- 
been approved for the degree of Doctor of Saence 

Mr W N Shaw has been appointed Chairman of the 
Examiners for the Mechanical bctences Tnpos, in the room of 
Prof Ewing, who has resigned on the ground of illness. 

Mr Clmrles Smith, Master of Sidney Sussex Oillege, has 
been elected Vice Chancellor lor the ensuing academical year 

Clasaes in Osteology, in General Chemisby, in Getdogy, and 
in Expenmental Phyves, ore announced to be held in the Long 
Vocation 

Mr V. P Shipley, University Lecturer m Invertebrate 
MorpM^, has lieen appointed a member of the University 

Pxor W T A EUTAOE,cdUmver»tyCollege, Nottingham, 
ho* been elected Principal of the Technical Institute, 
Wandsworth 

Honorarv degrees were conferred, by the Chancellor of 
Victoria University, lost week, upon Lonl Kelvm and Sir Henry 
Roscoe, among others, for distinguished sen ices rendered to th« 
Univertitr 

Tks twelfth annual report ef the Mitchell lifannr, tilaigow, 
ia befote us. The libraiy it open to the public, and b adimnu- 
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tmd tw ft committee of the Cleigow Town Cogncil, ft«in 
which ft obtain* ft gmnt of £30oa a yeftr, from the mone]^ 
recetred under the Looel Tftxftdon (Cuf^pm* end Excite) Act^ 
It it ftho fortunate m bdn^ the redplat of tereral buuetta > 
from penon* biteietted in it* work A noteworthv point b 
that, out ft toUl of 112,447 rohunei oontftined in the Ubtary, 
no let* than ao,8ia are claadBed under “Art*. Sciencek, 
Natural History " This is two thousand volume* more than are 
tncluded under any other head The most important accession 
to the library durioff the three years covered by the report 
<189* 94) coiiidst* of a complete set of the rnantathons of the 
Ro^l Society, in 183 volumes. V very valuable addition to the 
scientific resources of the library ha* resulted from apeeraents 
entered into with the (vlaaMW Natural History Society, and 
with the Ghueow Geoloncal Society These societies have trans 
ferred to the ubimry their sets of the 7>aHsadt»tu and Mtmairs 
of foreiBn scientific societie*, the Ubrary Committee undertaking 
on their part to continue to the members their privilege of 
borrowlag the books, to bind such ss required it, siid to besr 
the expenses sttendlag the printing extra copies of the Trtms 
nctimx of the GIsigow sodedes, and forwarding the Mme to 
the foreign societies as an exchange During last year, 115.78S 
scientific works were iseued, the daily average being 386 It 
would be well if there were m<w« public Ubrmet conducteil on 
the enlightened plan of the Mitchell I ibrary 

AvorHSB bbtary of which we have received the report 
fin this case Che firat report) is thvt of St George, Hanover 
Sauare Tho^h on a much smaller scale than the Mitchell 
Liltrary, the Commisktoners appear to aim at making the 
library a means of education as well as of recreation Then, 
are 11 860 volumes in the lending library, of which twenty per 
cent ore fiction, and 6so6 in the reference library, none of which 
are novels. To obtain a wtiifactory conclusion as tu the work 
of a litnary, the use made of the library as a whole, and not of 
any particular department, ought to be taken into account 
The records of the mstitotion show that out of 416,760 
visitors during the year, only thirteen per cent, of the reailers 
went for the purpose of borrowing works of fiction from the 
lending library A noteworthy foslure in connection with the 
library is a museum of objects arranged as an elementary and 
self explanatory collection, as an introduction to larger museums 
of natural hist^ 

Ir IS proposed to hold a Technical Education Confercncx at 
the Socie^ of Arts on June 3a The Society has addressed a 
letter to Technical Education Committees, asking them to send 
delegates to the Conference. Among the subjects to lie con 
aidered is the “ lack of a central organisation which might deal 
especially with such questions as the examination and inspection 
of riasses. In spite of the valuable work which has been done 
liy the City and Guilds of London Institute, and by other bodies, 

It IS only in a portion of the subjects sanctioned as subjects of 
technical instrucuon that exftmmations art held The wide fitld 
of agriculture and home industries is untouched, while no means 
are provided for anything like a general system of inspection 
which local authorities may call to theu aid should they desire tu 
do SI" There are also other points with rqpurd to which 
smmmon action would be desualile, and it is naped that by 
bringing togetber those who are interested in technical educa 
tion the best way in which the Society can enlarge the scope 
of us present action m connection with the subject will be found 


Tub Technical Instruction Committee of the Essex County 
Council have arranged for a short course of elementary in 
stTuctum in horttfeukure, to be given at the Connty Technical 
Laboratories, Chelmsford, during (he first three we^s in July 
The course of study U.imendcd to mve sound elemental^ in 
struction in the culuvstioirof plants, based upon a knowledge 
of plant physiology The teaching throughout will be practical, 
ev^ lecture wiiT be abundantly illustrated and immediately 
followed by demonstrations and individual practical work by the 
students themselvet. S 


SCIENTIFIC SERlAtE. 

\rthivfihr .Erdrugsw/UriBand_ 

-of Matty Island, by Dr F. von Lwchan. 

Akhoftg^ Matty is a small Island, about ninety-three miles n^h 
<if Gerafth N<w Qatntm, betvecTi i43*^apd 143* B. long, Dr 
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voo! LMchan comes m thi. conchuiOD thftl; the naiivei gn not 
Vsilanciiana 1 they are much lighter than almost any Melan 
•piftns, pome being of a deep red fledi colour, eyes slit Uke, ooee 
thlrly-a^fht 

Berlin Museum nut one can snth 


e people hat . 

Three pktee of utensils, ii.c , illustnUe the jxqier —Dr O 
SehaBong’s note on some Mtlanesian drasvlngs is illustrated by 
two coloured plates, and is supplemented by some note* by J 
D E Schmeltx. The drawings are interesting as showing now 
unlike the object* intended native delmeatiOBS may be It is to 
be hoped that more illustrations of tlds aspect of the art of 
savages mil be forthconling < )f the noticeh of recent^blica 
Uons, thoee on “ Arrow poison ” and “ Lthnologiral Botany *’ 
are especially interesting 


SOCIETIES AND ACADEMIES) 

London 

Royal Society, May 2 —“ Mtemate Current Dynamo 
Electric Machines.” By J Hopkinson, h K S, and E 
WiUon 

per deals cxpenmenlotty with the currents induced m 
ind m the cores oi the magnets of alternate current 
machine* by thenraryuig currents m ana the varying positions of 
the armature It u shown thtt such currents exist, and that 
they have the efiecl of dimiaishing to a certain ixtent the electro¬ 
motive force of the machine when wt>rking on resistances as a 
generator without a correspundiqg eflert upon the phase of the 
annature current It is also shown that preventing varmttons 
m the cods of the electromagnet dues nut, in the nmchine 
expenmented upon, greatly affect the result, and that the efiect 
of introducing cup[mr plates between the magnets and the 
armature has not a very great efiect upon the electromotive force 
‘ the armature, the conclusion being that the condnctiviw of 
e iron cores is sulficieiit to produce the mam port of the effect 
A method of determining the efficiency of alternate current 
machines is illustmtol, and the results of thv expenmeols for 
tl4* determination are utilised to show that in certain coses of 
relation of phase of current to phase of electromotive force, the 
effect of the local currents in the iron cores i| tu mcreaac, 
instead of to diminish, the electromotive force of the machine 
May 9 Bokenon Lecture “On the Laws of Connexion 
between tMi Conditions of Chemical Change and its Amount” 
By A Vernon Horcourt, h K S , and WiUiam Esson, F K S 
“III hurther Researches on the KeacUon of Hydrogen «nd 
Dioxide and Hydrogen Iodide ” 

In this pajier are considered the effect upon the reaction of 
(i) substances not directly participating m reaction, (z) tent 
jierature 

The general conclusion as to the effect of the medium upon 
the reaction is expressed as follows — 

Each constituent of the medium jiroduces an effect on the 
rate of cha(q;e of unit perovidc and unit iodide, proportioned to 
the mass, and varying with the nature of the constituent The 
mcrement of this rate per unit mass of each constituent is 
constant 10 long as the quantity of the predominant constituent 

- “the medium is suffinently large, in comparison with 

- .L ..-J— medi* “ 


the other consutuents of thv r.-. - - 

successive experiments practically homogeneous For example, 
when the ratio of the numbers o( EDSCFtsA HI ift the medium 
exceed* 20, the formula for the rate at a given temperature is 
a ^ I {o + 1) (■</'}, 


VanatMK ^ Ttmferaturt 
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titles of iodide rwfge from 3 64 If/, to 23 SI, the quantitie* of 
hydrogen ndphete from 45 S^SO^ to M S*SO*, and the 
quantitKS of hydrogen chlortde from 70 JtCl to UT SCt, tea* 
to (he following law < f connexion between dtcmtad change and 
temnerature 

If a, u the nte of chemical change at a tempeiature t* m 
a homogeneona medium coniutiiig of gtren constituenU per 
uni( vonuM, and a, i» the rate at a tetanerature // m the 
saiM meditim. tht ratw of m to a, la {(a73 + ^i) / (a73 ^ 
tt being a eonatant depending upon thedwrakter of tbeam 
stituenta of the medium When the temperaturea are meaanred 
from the abaohite aero - ayt', and are denoteil liy T, tin. 
formula aanimea the simpler fonn, 

ai/a,*(T,/T,)-' 

The cnnatancy rf the lalue of m for a particuUr medium la 
akcuTed when the quantity of the predominant constituent of 
the medium la aufllciently huge in kompanaon with the quan 
tibea of the other conatituenta to make the medium practically 
homogeneoua When <hia la not the case the value of w haa 
some value intermedute tc the values which it haa whin one 
or other of the constituents is bufticiently preilominant to aecure 
a eonatant value 

In medui m which h>drogen sulphate is sufficiently pre 
dominant, thk value if // u 2038 similarly for hydrogen 
chloride the valne of w is si 17 Wbeo tht medium r insists of 
water and hydrogen iodide the value of w is 24 1 The intro 
duebon of sodium sulphate in lame quantit) inU a medium 
otherwiae consisting nuunh of h}<trjgen aulphati reducei the 
value (d m from ao 38 to 18 l In a medium in which the mam 
ingredMnt is lodium hydrogen carhi nate the lalue of m is 
approximately 10 

A further confirmatum of the law if cinncxion between 
chemical change and temperature is obttmed fir m the discuasion 
of experiments on the rate of changi f hydrogen ehlorate and 

C iaium iodide made by W 11 lendlebury and M Seward 
value of w la in the case of this chemical change 40 J 
It fidluws firom the law enunciated ab< ve that at the temperature 
of abkolute aero no chemicnl c hangt can take place 
If the amalleat value <fiw vi/ 10 is taken t ehemical change 
which is completed in one minute at a tempenture rern would 
require lor lU comjiletion at a tenijierature of - aoo*, a little 
more than a year If 20 is taken na the value of m the minute 
would be mcreaaed to more than helf a million of years by the 
same reduction of tempemture 

The law enunciated alnve may also I e stated in the following 
form 

Tile increment of each unit of < hemieni change due to a nse 
of temperature varies as the increment of each unit ot absolute 
tempeiature 

Tills law IS e\preaM.d by the fv rniula 
1V«-"HT/T 
Cktmuttl E/mitituiti 
A caie of equihlinum lietween the naclir ns 

H*0* + ani»all'<)+ I* 

2H«0 + I» = II QJ + 2HI 

leads to a dweuaaion of the general equations ot chemical 
eqmbbfium which is given man appendix t< the {laper These 
equotiont are empkr^l to biterpret the results of expenmenta 
publlahcd by Dr Oladatone m the InuiMttums of the Royal 
Society (^tl*/ Thmt vol cxlv) 1 hey had been pren^y 

uphed to the ease of chemical equilibnum investigated by Prof 
Draon, ui a paper puUiahed in vul 1 Ixxv of the . ramoctmu 
of the Royal Stkiely the reactions m that case being 
H»0 + C0 =H* + Cf)* 

11* + CO* • 11*0 +CO 

Phyroieol Society, May24.—Captaml^ deW Abney, Presi 
dent, m the chair Dr kaenen read a paper entitled ■' On the 
condimaatkm ud Hwefltfcal phenomena of mixtures of ethane 
and nitrous oiode If the vapour of a pure aubatance is com 
prened at conauat temperature, then when a certam presaore is 
reached the wapuur commences to lobdense, and the preMure 
renawa coOftant untd all the vapour la liquefied Taking ^ 
ptCMure and temperature as coordmates the correipMVdiiig 
tempwetgrea and preaauiea at which liquefaction takes pfame are 
plotted, Ae carve obtained la called the vapour prcaaure curve, 
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and this curve ends at the critical temperature and preatore of 
the given auUktonce On theother hand, if a auxtnie of two 
vapours It coiii{Maied at constant tempenAue the peemicno 
kmger temaiaa consunt whrie eondeoHdian ia taking place, but 
^adnally rues. The pouita at which c o n cienia tt on coauneDCca 
and ends lie on a U shaped curve havmg its vertex turned to 
watdk the direction of uicraumg teinp^urea Swdi a curve 
the author calla a "liordet tteve Thepomt at which a hue 
parallel to the axis of / touehei a border carve conaapenda to 
the critical {Scant (R) the mven mixture hor all temneraturea- 
higher than that curresDonmiig to R there is no eeMeMatMO 
mto liquid possible, wHile for any tem{>enture below the critical 
temperature there aae two vapour presanret, one corrcsixaidmg 
to tM commencement, and the other to the concluMon of lique 
foction The enveb^ of all the border curves for mixtures 
containing diflerent prq^iona ot the two bodwa u a curve, 
called the plait^nt cUfvei joining the critical pomta of the two 
cimadtuents The point of contact (P) of a border curve with 
the idait point curve conrespooda to the plait point on van der 
Waal a, tnernuxlynaroic suimce If whm we go along the 
border curve, auurting from its lower branch, we liist reach K 
and then P amt if we indicate the temperatures coneimondiiig 
to P and R by Ip and Ta, then for temperatures between 
Tv and Ta as the pressure u increased the quantity of liquid 
lilts uiereasea retches a maximum, and after tnat deereaaea till 
It diaa|>(Xiani fhis is calletl retrograde condeiuation uf the first 
kind, and haa Ixeii observed by the author in the case of mix 
turea of methyl ehbride and carbon dioxide If P however 
lies berond K the process of eondensatiim for temperatures be 
tween Tp ami Ta is diAerent In this case the volume of va{X)ur 
mereaaes reaches 1 maximum, and then decreaaes This con 
alitutes retrograde condensation of the second kuid It vnu with 
a view to the expenmental observation of this second kmd ot 
retrograde condensation that the author undeitook hia obaerva 
tiona A senes of observations were made with each of the 
pure gases and gave the following values for the entical tern.- 
perature —• 


In the case of the mixtures, the very interesting result is obtained 
that the cntical temperature » in some cases leas than that ol 
either of the lonstituent gases Thus a mixture containing io> 
per cent of CtH, has a cntical temperature of 32°, the same 
cntical temperature as for pun ethane All mixtures cnataining 
more than 10 per cent of ethane have a lower cntural tenifiera 
lure than 32* the lowest cntical tempeiature obtained u 
25* 8, and Mungs to a mixture containing equal volumes of 
ethane and mti >us node Another imjxMtant porot u that the 
border curves do nut all be betsveen the vapour {ueanire curves 
of ethane and nitrous oxide Hence for any temperature there 
IS some mixture which gives a maximum vajxmr pressure It 
also appears from the curvet, given in the paper Oit the maxi 
mum vapour pressure is obtained with slmbat the same mixture 
at all temperatures and that this maximum vapour preaaure doe 
not disapjiear with increase of temperature, btil remains even up 
to the cntical region Por mixtures contaimng between ao 
and im per cent of C,Hi retrograde condensation of the 
second kmd takes place, Mt the author has no been able to 
observe it since the diflerence between Ti nd T s for the two 
substances expenmented on cannot be more than 0^ i, and the 
tanperature could not be mamtained sufikaently constant to hope 
to be aide to detect any phenomenon taking place over such a 
small temperature range The author ihowca his arrangement 
far stimng the liquid andva{xiur m the expenmental tube so as 
toprevsnt any retardation of the difterent phases due to slow 
difraaron in the long narrow tubes employed A small piece ot 
iron wuh enamel beads on the ends b enclosed in the expen 
meotal tube and by means of a small mag^Mtinng cod which 
surrounds the jacket used to keep the temperature of the tube- 
constont, this piece ot iron can be moved up and down the 
tube so w to keep the botud and vapour thoroughly stnred 
Prof Carey Poster and Pror Ramsay compluneiited the author 
on the very lucid wqr be had expaanded a by no means easy 
subject Dr SMbey VoWMOongHdulated the author on the aUe 
use be bad moile of ms ladcr d u c o v er v of two bodies such that 
theur suxture should have a lower cntiosl tempenUure than That 
of erthet of the pure Sa h ata n cee Prof Ramsay wd he {Ik 
Younglhad made exper i me n ts en tbs vapour pceasOte at adx 
tnras ot alcohol and eOMr, and had found great ddBcalty ia pro* 
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^wadnstbe i ep mtkmcf flW coffpootnU whwi th<t vriiiiac wm 
A ltered, and he couM, therefan), thotou^ify untoeiatc the 
‘utUhy of the aothor't device for ovacomlngthbddKeutjt They 
had alao eaperieaoed eomidenwe difficult in the tnbe 
with a miatiure of known coapoaitlon and tree ftoA w, and ha 
comidend that when dealh« with nuxtuiei U trtui better to 


plan of making aepantc obaervatMM on the pm 1 
« good Awe. AndoBMlderfng that the eatfce^ 
increaae of prta^ dunng the proeew 

al“ -* *- '-- 

effect,_ 

uf purity m the gaMt employed 
author tf in the eaie or mtxbi 


air which hupened to be premat prodncdd thp maximum 
lUnw m prhwue^^itamM imtog^hi^h^egrM 


----—• foimd it poiaible to 

determine accnietely the point where condcnaatfan oommenced 
4uid ended, for with the ahiahol and MfiA mixtuiei 
they had found it very difficult to determine tbeve 
pram He alao hcmed the author would eohtlBoe hia obeerv 
«tiom m the direction indicated in the paper Mr Inwarda 
aimgeited that in the caae of iiqnidt which act on iron, the iron 
■adnm could be eneloaed in glaai or india rubber It might alao 
he poaaible to obtain more efficient atimng by meanv of a amall 
fan or propeller worked by an electro-magnet rotating outwde 
the tube The author, in hiv reply, ^ that t^en the 
mixturea were well atirred, the pretaurer at which condenaation 
■commenced and ended were well marked.—Mr Buratall com 
menceil the reading of a paper on the meaaurement of a cyclic 
ally varying temperature Ihe ex|ienmenta were undertaken 
with n view of meaiunng the temperature inside the cylinder of 
* gas eiwine at different pouiti of the ttroke of the puton A 
mudifiea form of platinum thermometer U emptoyed to measure 
the temperature, and aince the vanaliom In temperature are 
extremely rapid, the wire had to be seiy Hdn and unprotected 
by any coveruig auch aa la ordinarily employed The leads of 
the thermometer pati throu{^ a slate prag fixed in a aeanile«> 
steel tube, aabeatos brine uaed as a packfiv to prevent leakage 
The reaiitance of the thermometer ia maaourM by means of a 
Whcatktune’i bridge Hinec the temperature at a certain jwit 
■only of the wtrku^g stroke had to lie meaanred, the oalvanomeier 
sHrcuit wu broken in two placea one of theie bieaka was closed 
by meani of a cam on the abaft of the engine at a given point of 
■each revolution, while the other woi cloaed when an explourat 
took {dace by memna of a relay worked liy the pointer of a steam 
■engine indicator attached to the cylinder of the engine The 
remainder of the pa(ier war postprated till the next meeting 
Linnuan Society, May 34.—Annivetsaiy Meeting —Mr 
•C B Clarke, Preaidmit, in the chair —The Treoaurer {ireaented 
hia annual re|xirt, duly audited, and the Secretory having 
Announced the el^iona and deatha during the port twelve 
montha, the uoual ballot took place for new memberi of Council 
The fidfowiag were elected —Prof J B Parmer, Mr A. C,epp, 
Prof Howes, Ur St (. Mivart, and Mr A. S Woodwaid 
On a ballot taking {dace for the election of Prerident and ofiicert,, 
Mr Charles Boron Clarke was re-elected I*retkient, Mr Pmnk 
Crim Treaiurer, Mr B. D fuksaa Botamcal Secretory, and 
Proh G B. Howes Zookigtail Secretary The Librarian’s 
report having been read, and certain formal buameaa dis{x>aed 
■of, the Prmddent dellvet^ hia amnud addreia, prefaced some 
remarka on thepreaent position of the Society On the motion 
of Sir Joseph Hooker, seconded by Dr John Anderaon, a vote 
■of thenka was accorded to the PretidetM, with a request that he 
would allow hit addrem to be printed The Socie^a gold 
medal waa then formally awarded to Prof PenUnond Cohn, of 
Breaian, and wasrecrivd on hk behalf fay Mr B D Jockinn for 


n thr«ni|ffi the embaaiy The President 

having called attennon to the retirement of the Zoological Secie 
■buy, Mr W Pen^ Sltden.after bolding office for ten yean, on 
announcement wduch he Mt sure would be received vrah uni 
vemi regret, it wai {xropoaed by Mr Camtthera, aeconded by 
Mr, Ciiap, arid tupported by Mk Charles Breeae—“That the 
FeUowa of tUs-Sod^, ragiettin^the leUiriaent of Mr Walter 


ioSety, and of the veav able manner in wUctrlklMa atUl timer 
■diam^ the dndea « hia offiee.” Tbk reaolnaori having been 
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evening a number of belli ms of tM Society tunnl tugedi^M 
the Grand Hotel, Charii>{, i roas, the Prerioent orrupying (iM 
chair, and being supported l,y •,cveral dtadnguir*--’ • — 

Royal Meteorological Society, May 15—Mr R I__ 

President, m the chau Mr (• ] Symons, h K S , and Mr 
G Chatterton read a paper <111 (he November floods id 1894 in 
the Thames VoUw, which they hnd yirejpiued m the requeat of 
the Crau^l of the Royal Meteoruiogi^ Sooety Thia con- 
sitted ofa systematic ifori;nptinn of the canaea which led to the 
great floods of NovemberAast, and an anahais of the leoorda 
obtained from the Thames Conservancy Board, from the enf^ncen 
of several of the towns along the nver, and also from rainCall 
obhcrv^rx throughout the Thames walerihed The mformation 
waa givCD ehieffo in the form of ubles one of the first being a 
chronological history of floods m the Thomea Valley ftran the 
{(ear 9 A n down to the present time This was followed by a 
short description of the damage wrought in November 18^ 
which waa ilhiitrated by a nunihcr of intereiung lantern alidea. 
Detaila were then given of the levels reached at vanoua placea 
m all the pnnoparfliKxls from 1750 to the present time The 
authota exhibited a nM{> showing the relative elevatioD of alt the 

r a of the Thames tasin, and then gave details of the lunfidl 
each day from Octolier 2j to November 18, 1894. The 
results obtained liy the Thames ConservanOT Board, showing 
the flood levels at each lock, were exhibited on a luiqfitudinm 
section from Lechlade to Tedihngion, and the hydraulic mclma 
tions from lock to lock were shown m a tabular form The 
volume of flood water, as gauged by the Thames Conservancy 
at Tcddington, rose rapidly from 4000 milbon gallons |ier diem 
on November 12, to 10,250 million gallons on the 16th, 12,900 
million gallons on the 17th, and to over 20,000 nullion gaUms 
on the 18th, when the illschaige reached its maximum. The 
last named divhaige is equivalent to o 37 inch over the whole 
wateribcd of the Thames alxive Teddington Lock —Mr F J 
Brodie read a short ia{ier on the barometrical changes pie- 
ceiling and accompanying the heavy rain&U of Novembm 1894, 
fium whikh It ap{ieare<r that ilie latter half of October was 
rharactensed l>y unusually lad weather, es{>ecially_m the mote 
western and southern parts of the Bntiih Isles. The torrential 
nuns from November ti to 14, which actually cauaed the flnoda, 
were due to two serondary depresaMma which developed a 
certain amount of intensity as they {waKd over the aouthern {art 
of P nglond. 

CAMHkllH B. 

PbUoaopbical Society, May 13 —Prof. J J Thomson, 
President, in tha chair —bshiUtiun of some recent {ibotqgia{)ha 
of the moon, by Mr. N'ewall On the “volume heat” of 
aiuline, by Mr t H f.nffiths The results of an inquiry (by 
what may be termed an alisolute method) into the inAvence of 
tem{)erature on the cajaaty for heat of aniline were publiahed 
in the PkiUs^ha! l/inv.rut, Janna^ 1895 Uarnfo loat 
autumn, Mr C Oreen, <4 Sydney College, made a senes of 
observationa on the dtmtty of the nine compoand, over the 
tem{ieiatnre range 15 to 52’C Three seponite seta of deter.- 
minationa of the tUnsily pve very concordant reiulta. If the 
ca{acity for heat of eijnal volumes at different tem(]eratiitca be 
denoted by the {dirase “ tw/irw, <«/,’’ then the “ volume heat” 
at any temiaratnre is the product of the capoaty for beat and 
the denaty In the rase of aniline, the “ volume neat ” ap{aais 
to be constant Uur knowleilge of the dtangea ui the capacity 
for heat of water due to changes of temperature is ao uncertain 
that the nloHvt values of the changes in the a|vecific heat of 
other lubatancea are of Ultle alwofaite vahie The outhrar, then 
fore, has been unable to e;^tend the mqnuy into the "volume 
heat ” of other bodies than aniline,^ he has not succeeded in 
finding my other determinations which do not rest on aome 
assumption os to the behaviour of water —Fshibition of Gold- 
stem’s expeiiments on kathode lays, W Mr J W Ca|ritick. 
Mr Ctqimck showed t.old<trin'a ex f iet i me nt s on the effort of a 
stream it kathode rays im salts of the alkahea. When the layi 
ore (Urected 00 potoanum chloride, forinaunce, theaolt beoomea 
k heHotrope ookmr, and retaina the eetaar for several days if 
kept cot of ooobset with moisture. The effect appCan to be 
due to a rhemiral change m the mbetaaoe—probably the forma 
tirai at a mlMUorHle—(Mt the layer of altered salt is 10 eaoecd 
ingly thia HsR It is cflflieutt to get unequivocal chemical evideMe 
u to ha netnre.—On a cunous dynankal property of ceBs, by 
Mr O T. Walker Mr G T Walker exhi&tcd erita whU 
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#horo MrtRce —Cin the fennettin df doud ;ii the ebeettce 

of diwt Mr C T R Wi)wa The cfcwd fonntioa >t 
broaf,ht ab6«t, M m the expettautitte of AitlMft aad otben k» 
the kudden tapaiMic n of eeuintid «r A Ibnn of ep^MiataeU 
vied in which n vet) hudden and iMiitt hmaeae m vohiino la 
produced and in nhich the poMdiiUtjr of dot entering from thb 
Mlt de Menu to be excludod If mlkBan air u Parted with. 
It ib found that after a comitenti^ OmaQ number of eicpan 
Mons t) remoi-e dust paitidea \rj eaaafag condensation to talce 
place on them there is no ftuttaer coAdcniation unless the ex 
pension exceeds a certain deftift* aawant With expansion 
greater than this critical vahw OQodeamtion mvanably takes 
place and the critical expansum dwwino tendency to me how 
ever many expanuons be made The latest result for the ratio 
of the ibul to the initial volume, srhen the critical ucpansion w 
]nst reached is 1 3^ (when imtlal temperature m 16 7) Thu 
Lortesponds to a mil of tempemture m 36* C and a vapour 
pnssure 4 5 times the saturation piessnie for a plane surface of 
water The ndius of a water atop just in equilibnum wi4 
this degree of supersaturatioa » 6 5 x io~* cm asuimiim the 
ordinary value of the surface tenamn to hold for dr ps of that 


. .. automorphic function by ^r 

H f Baker —On a eonstrucuon in geometrical i^cs fwMr 
J Larmor —Rote n the steady ni tion cf a siscoua 
inconpratlble fluid li) Mr J HtiU 

I AXIS 

Aeadamy of Scieneas May 37 —M C mu in the chair — 
On an algebraical problem connected srith hermat s last theorem 
by M de Tonquierei A contribution to the history of the 
cenum earths by M P SchUtrenbeiirer On the accumulation 
m the sod of cupnc compounds use 1 m the treatment of para 
sttie diseases in plants by M Aimd (tlraid The evidence 
fimnshed by the author in addition to the facts made known 
by other writers conl|detely proves that continuous treatment 
with copper compound for a long penod has no influence 
either upem the qwpitity or the quality of the crop obmned 
from the vine or potato —Dr (rankland was elected Foreign 
Associate of the Academy—Injettion of eth)l alcohol into 
venoot Uood hy V N prfhant From expenmenU made on 
a dog It u conchided tnat after the injection int) the blood 
of a conaideTable solnme >f picohot the proportion of this sob 
stance in the blond fbe mmntes after the iniecticm and for more 
than e^t hours aftersrarda becomes absolutelv constant 
bpectroacopic researchea on Saturn simgs by M H Deslandrei. 
llie rotation of the planet and of iu> inner and outer nngk has 
been measured by the methods used firm by the author with the 
planet Jupiter and employed by Keeler in hu recenth iml bshed 
researches on the subj^ of this paper The author diners from 
Keeler insomneh as he does not Hgard this kind^ evidence as a 
proof or the meteoric nature of the rings —On the reduction of 
nitnc oxide iron or unc in presence rf water by MM Paul 
Sabauer and J B Senderens Ihe reductioo of gaseous mine 
oxide or mtnc oxide dissolsed m ferroui sulphate solntioa results 
m the produebon ofnitrous oxide and mtrogra finallythe nitrous 
oxide wcompUMy reduced also A small amount of ammonu is 

fomied and a constderabk quantity of hydrom bbented when 
the reaction u permitted to gooa tot a conmeiable tune —On 
the rednetKU otnlica by ahiminiain,by M Vigouroux Silicon 
obtauwd m the erystalline form hr this process is described —A 
study of some reactions of lead sulyflude by M A Lodin Mr 
Jamea Hanni^ s conclusions eoQoermng the hypotheticsl com ' 
pound PhS^ and the part nlpycd by it m Um metaUwgy of 
feaibarecMMtovetied ir is IwM that lead sulptude flues at 
935^ but exOTs a constderablc vapour preasure at tempcntuies 
mm lower 1 hence the explanation of the v o la tihi at i on of 
galena leguirca no new compound to be wppoeed to exiK The 

lo^padmitted equattona expiesaing the leactums takuig phos m 
the revetfaeratory furnace are compErtaiy verified by the auOicir — 
On canufaolenic denvativas by M A Behai —On rrystaUued 
cudMiiicine by M Ferdinand Ijtoquea —TramibnnBtion cf u 
antiine salt into an anilidoaeid I^vic acid forma wMa 
antiuu a oqndciuaUon product CHs C (NflgHi) COOK 
Fbcnylg^jdic aad, under the same coodutons forms the sslt. 
C,H,^ CO.H NH, C,H, Ondissolvin* thisinm^ 
aloehplt the condition product, C^Hs C GO1K1 

lepsauea out }n the crystMIina form m a few mmutes in the cold 
-Xhk o e ohaue n e, by M Adolphe Renard By the action of 


the oesnpositton C|FIsO«—WHhe fixataco of loduie by poUto* 

of infants suIMflg from nckeU, by M Oed^^X 
Cmunck —On theemptoymentof serum from antmais wnmuntsod 
sgauut tetanus by M L VaiUard The antitetaidc sa rem is 
aw to confer complete immum^ kt from two to six weeks, bot 
if the tetanus has become astabluhed inoculation u not able to 
present progress of the disesM The toxine in tetanus is per 
naps the most actise of the becterial potsona, yet the anhtoxiiie 
of the serum » esen. more acbvi^—The relation between relict 
and the frequency and intensity of earthquakes of am region, 
byM de Muntcwis—Atmospheric and seismic perturbations ot 
the month of May last and their coimectfoo with solar 
phemmena by M Ch V jCtagn 


BOOKS AND 8BRIAL8 RBCBIVBD 

Booick —On ceiuin P hsn emsi a Moniuia to tho CIom of dw last Ok 
lom^ PwMd uidon thair B*arit(np« UMTtadiUonortlMFkied Dr J 
KStnek (Maon llan) -rsUacaao ef Ram Thaerias u iwlwd to Nanoetl 

(SUM SM^HandbuchfllT Botaiuadw BawimawnfathuniM Dr F 
NiadaDW OU pa f F igalBann) —Coura FWamtain d FltomoU U B 
Btunb«(^ (TainhMrVdIan)-\«i(iml»lak«vooWdh^ 

IB uipais bu anda dea Win, ilu (Cohafa lawslniami) -Tho Tim 

lataa Leaurai n uatstn Rnita m tho dundosy of DiaMwo and tba 
Harvoian Onto Ur F ll ^eSmih (Cbunhill) HoMonlosicBl 
Chant of the Red Sea (Fjrc and Spott w w o ede) 

.SaaiALk—Proceed |« of the Ro>al Sooetj of bduiburgb Vol u 
pp mAfFdnbuii^) Nauanal Re ew JunefAmoM) - Huaanjuaian 


Ma 1336, VOL 52] 


CONTENTS PAOR 

The Challenger BimditioB and the Fliture of 
Ocaanograpby By Dr Anton Dobm tat 

Our Book 8haif - 

Tegetmeier and Sutherland Horses Asses 7ebras 
Mules and Mule Breeding -W P O lafr 

blger The Moon 137 

Seni r Algetm’ 137 

Letters to the Bditer — 

Aigon and Dimociatloa —Prof Peniy Vaughan 
Sevan Lord Rayleigh, P R 8 137 

Terreetnal Hebum (?) —Prof C Runge 13S 

The Orunn of the CulUvated Cineraria —W T 
Thisidton-Dyer, C M O , P R 8 Prof W 
P R Wtldon, P R 8 I3» 

Some Biblu^igical Discoienes in Terrettnal Mag 
netism —Captain Btttiek W Creak P R 8 139 

FffecU of Etithquake in Sumatia (ffi/d Dwgroms ) 

—Th Delprat tap 

Instinct Impt^ —Henry Rutgers Marshall Tha 
Writer of the Nptm 130 

Recent BxcavatiaM «t the Pyramida of Dahahftr 
(Ilbutrattd) 131 

Noma 133. 

Our Astronomical Celainn — 

The MnUon of ^Sblar byitem 135 

The Rotation of Mom 133 

lU. 

Th* Field CdlumbiM Mueeum {IlkstraM) 137 

Pihse Sutgects of the French SoeUtd d’Ancourage- 
pMnt lafi 

Racant Olaciol Stodtea in Oraanlend By K B W 130 
Oahrareity and Bdnoatio n al IntalUganea 140 

feientifle Betiato 141 

ieciatiaa and Acodanalae 141 

Books and Serials Bsesivsd 144, 



NATURE 


THURSiAy, JUNE 13, l«$|. 


MASKELYNES CRYSTALLOGRAPHY , 
CryttaUoin^y, a TnaHse on fkt Morphology of 
CrytkUt. By N Story-Maskelyne, MA., FR.S^ 
Proftmor of Mineislogy, OxfotxL $31 pp. and m. pp., 
398 figures, 8 plates, 8vo (Clarendon Press, 1895) 

A FTER wandering m the desert for considerably more 
^ than forty years, the Engbsh student of crystallo¬ 
graphy IS at length brought within sight of the promised 
land, It IS true that guides have be«» offered to him 
in the interval, but they have spoken in strange tongues, 
and have sometimes Been mere dust-clouds of unneces 
sary formulee and notations, calculated rather to bewilder 
than to lead. 

The long-expected treatise of Prof Maskelyne will be 
found to fully jusufy the anticipations with which it has 
been awaited , those who desire to MVdy crystals and 
crystallography are no Ipnger confront by the want of 
an authoritative handbook, and need nd longer lose them¬ 
selves amcmg the works of foreign authors. The English 
tXMka hitherto available arc few in number The re¬ 
markable " Treatise ” and “ Tract ” of the late Prof 
Miller established, in the most rigid manner, a mathe 
matical basis for the science, and must always remain 
standard works—masterpieces of precision These two 
books conuin, m a few pages, all that is essential, but 
being condensed into a bald sequence of theorems, they 
appeal almost exclusivtHy to the mathematician Mr 
Gurney’s little introduglion to the subject, and the text¬ 
book of the late Prof G H Williams, are excellent 
stimulants to the beginner, but will not suffice for the 
more advanced student, the present work supplies most 
completely what was wanted 

It IS easy to state what is required from the practical 
point of view in a text-book on the morphology of crystals 
tlie learner desires to know what are the forms of 
crystals, and how they differ fVom other figures he must 
be told how they are determined and described, and for 
educational purposes it is especially important that the 
geometneal relations should be established by simple 
methods of proof from intelligible principles. 

All this the present volume satisfoctonly accomplishes 
A crystal is considered to be, for morphol^cal purposes, 
a complex of planes which obey a simple geometneal 
law—that known as the law of rational indices, and the 
early part of the book is consequently devoted to the 
investigation of such a complex, and shows, further, how 
It IS denoted and represent^ , (his involves a senes of 
propositions relating to axes and indices, to stereographic 
projection, and to (fiw^ relations of cones. The idea of 
symmetry supentnposed on sUch a geometneal complex 
IS considered in the two fbllowiM chapters, and the six 
systems, having thus beeq establTshed, ara confidered in 
detail in chapter vii. 

Although this treatise will cerumly prove attme*’' 
tive to readers who are totally unfiitnifiar with mathe 
matical methods and conceptions, yet it succeeds in 
giving simple and elegant proofs (many of them new) 
oft all the necestary theorems withoai introduang any 
advanced mathematics. At the iame ihne die book is 
1337. VOL 52J 


for from being a geometneal study. The 
ninth ch^ters, composing more ^an one hundaOUHlps, 
ire devoted to the practical mtiUmds employed^'^flw 
gonmraetncal measurement and qalqulation ofjmg^ond 
to the manner m which crystals An dtpicted ^ 
tions and perspective drawings , ftirther, each raytfo|me 
type is represented by copious examples from 
and chemical products, and frequent references will be 
found to the bearing of certain physical inv^gations 
upon the points discussed. Such a complete, treatment, 
for example, as is here given of the twinning of diamond, 
quarts, and felspar is infinitely more satisfactory than 
the me^ra sketch usually found in text-books, whether 
of crystallography or mineralogy 

But the Jmoh contains for more than is indicated 
above, it is, at least so for as regards certam aspects 
of the subject, a really philosophic treatise, of which 
the onginaltty and peculiar interest will be best ap¬ 
preciated by a reader who refers to the discussion of 
crystalloid symmetry contained in the fifth and sixth 
cluqiters. Here the nomenclature is to a ^rge extent 
new, although some of the terms have become fomiliar 
in Mr Gurney’s little book, where they dro mentioned 
as due to Prof Maskelyne. Many of them are invaluable 
aids to precision , hapio- and diplo-hedral, meta- and 
anti-strophic, holo- and hemi-systematic, for example, 
are terms which avoid much circumlocution, introduce 
clear conceptions, and once used can scarcely be dis¬ 
pensed uith. 

The chapters dealing with symmetry must have been 
fomiliar to Prof Maskelyne's pupils many years ago, at 
a time when the importance of this sob}^ was by no 
means recognised, to him is undoubtedly due the credit 
of first in this country directing to crystsJ symmetry the 
consideration which it deserves, which, moreover, it foiled 
to receive in the methods of Miller In the present book 
symmetry is of cardinal importance, the systems are 
deduced fobm a discussion of the possible forms which 
may be assumed by the systematic triangle, ir the 
tnanglc formed by the intersection of a sphere with 
three adjacent planes of syfmnetry, the mero-syinmetneal 
divisions of the systems are then considered as resulting 
from the possible “ presence or absence of cettam faces 
consequent upon the abeyance of the actual symmetrical 
character of planes which arc otherwise potentially planes 
of symmetry” , in other words, the symmetry of the 
system is regarded as a complete type latent in the 
hemihedxal and tetartobcdral co’staU and ’exercising 
a symmetrical influence by virtue of the axes of symmetry, 
which are themselves the result of dormant planes of 
sypunelty ^ 

New in recent yeiws new methods of treatd^ crystallo¬ 
graphy, also mainly from (hu point of view of symmetr)', 
have been develops in other countries , to avoid cnti- 
asing the present treatise in the light of the newer 
teaching, would be to shirk a responsibility obviously 
unposed upon a conscienuous review 

One method frames a theory of crystal structure which 
shall accord with the observ^ homogeneity of crystals, 
finds m how many ways such structures may be sym 
metrical, and to deuces the systems , such u the course 
pttrtuad in Mallard’s magnificent treatise upon the basis 
of Bravais’^ theory^ of structure, and a similar method 
H 
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niKht be bMed upon a more eattodoA theory, tuch as i 
that of Sohhdce or that of Fedorow ]u 4 Schttnfliea, and 
would lead to all known variadet oTdryatal tymmetry 
Such a deductive method la not, however, one which haa 
ever commended itself to a^dfio teachers in tide 
country, and it is not one wfalA can be logically adopted 
in a book deahng solely wHhltM nof|ihol^ of crystals. 

The second method is the one introduced by Gadotin , 
It inquires m how many ways a hgfure obeying the law 
of ra^al indices can 1^ symmetrical according to the 
number and distribution of its ^anes and axes of sym¬ 
metry, and It leads sati^utiml^ to all the known vaneties 
of crystals. It was employed by Liebisch, and has been 
earned to its utmost extreme in the new ediuon of Groth’s 
** Physikalisdie Krystallognphie,*’ where the systems are 
geometncally little more than artificial groups constructed 
by synthesis of the vanous types, the conception of mcro- 
symmetry being compieteiy a^doned. Prof Maskelyne 
treats of planes before axes of symmetry, and regards the 
latter as ^gotten by the former, accordingly he is com 
peDed to introduce the idea of mero-symmetry as a second 
empmod law, whereas the method of Gadolm requires 
the one law of rational indices atone. In the opinion of 
the present wnter, Gadolhi’s is the most, indeed tho 
only, logical process. It must, however, be confessed 
that the method of Prof Maskelyne possesses a sim¬ 
plicity which IS important from the educational point 
of view, and might alone be sufficient justidcation for 
Its use, that he has considered and rejected other 
possible courses is dear from the discussion on p. 171, 
which leads to the following suggestive remade “ It is, 
however, evident that the whole treatment of crystal- 
lograffoic symmetry aa- the assumption of planes and 
axes of symmetry, actual or potential, represents a geo¬ 
metrical abstraction , an abstraction that needs for its 
development and due explanation a complete science of 
position applied to the molecular mass-centres.” 

In the prefoce it is stated that the greater port of the 
present treatise has long been in print, this being the 
case, the earlier part must inevitably be somewhat out of 
touch with recent discovery, and since there is no list of 
errata, statements which are not, like the geonietncal 
propositions, unassailable, must be received with due : 
caution Thus milk-sugar is sUted to be orthnrhe^ibic, 
It has recently been proved mono-symroetne , the whole I 
of S 314 should now be cancelled Agkin, { 140 must be I 
read m the light of J 266 Cupnte ts described both as 
holo-symraetncal and as hemi-symraetncal, but the 
intelligent reader will 6nd the most impoitant of such 
contradictions imphcitly corrected in a Uble of crystalline : 
types, with authentic examples, given on p. 503 This I 
table IS introductory to eight useful plates which deserve j 
special attention, since they represent all the varieties of ' 
merohedra and their relations, and render the previous i 
descriptions easily intelligible. 

The a^ipearance of this book is an interesting event m 
the hbtoryof crystallography The volume stands as a 
striking and permanent record of the onguial manner in 
whidi Ubs sdence has for many years been treated by 
the Oxford Professor in lectures, of which the substance 
is now for the first tune made puUic By those who 
have bad the privilege of personal acquaintance with his 
teaching, it will be welcomed as the familiar echo of a 
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Btjde at exposition vrognlarly '’idapted to kfaidfo en¬ 
thusiasm fiw an abstruse auhjefjt, and by the smentifle 
public, as an authoritative trodito on a sdence of sddch 
the growing importance » conjfinuaHy becomiiw more 
folly recognised. ■ ^ HA. MnuiS. 


T/fE STUDY OF STEREOCHEMISTRY! 
StMocUme Ou thhUks dt U Bet tt VeMt 

Heff Par F G Monod, avdi; une prdfoce de M C 
FnedeL (Paris Gauthier-VBlan et Fils, 1895) 

HIS IS a small book of 163 pAges which gives a dear 
account of the fundamental ideas upon whidi » 
founded the modern doctrine dbemistry in space, which 
sprang, at every one knows, out of Pasteur's classical re¬ 
searches on the relation between optical activity and 
crystalline form. Much fouit need not be found with this 
book because it contains rather dogihabc statements of 
debauble propositions, but we venture to think the 
treatment of the subject too sketchy and superfiaal to 
afibrd much real help to the student 
M Monod’t httle book relates only to the stereochem¬ 
istry of carbon, and the ismnerisin of nitrogen compounds 
IS not leferrcd ta Now this dspartment of theoretical 
chemistry is one which should be entered by the student 
at a comparatively advanced stage of bis progress, 
when he is already fomiliar with the more nnportant 
facts upon which the theory is based It seems 
doubtful, therefore, whether so scanty an outline as 
this wilt supply what is wanted by students at this 
stage. They will desire to be told not only that a ceitain 
number of groupings are possible with a stated number of 
carbon atoms, which is usually obvious enough, but they 
will require to be told something of the secondary hypo¬ 
theses with which the fundamental idea has become 
encrusted For example, the union between two carbon 
atoms joined by a single bond is shown (p 17) to be 
“mobile,” that is, each carbon is supposed to be able to 
rotate, together with its attached radicles, round the axis 
joining the two carbons , but the student is left at that 
point to wonder why it should rotate at all It is only 
much later (p. 63), m connection with the isomentm of 
ftimanc and maicic acids, that reference is made to the 
doctrine of attractions birtween the radicles associated 
with carbon atoms adjacent to each other In this case it 
IS not justifiable to say that the attraction of CO,H for H 
IB evidently greater than that of CO*H for CO,H or H 
for H Tliere is nothing evident about the statement, 
which IS almost purely hypothetical, such evidence as 
does exist tending almost as much one way as the other 
Throughout the book the conventional tetrahedron is 
the symbol used, and we have not been able to find any 
account of Wunderiich’s hypothesis as to the configur¬ 
ation and union of carbon atoms, nor of BacyePs strain 
theory in the formation of closed chains, nor of any other 
explanation of the way in whidi two carbons may ufnte 
by douh^ or tnide bonds, and the consequences of such 
union 

The most interesting part of the book is the brief 
fourth section, which relates to the researches and hy¬ 
potheses of Guye as to the rehUion between the rotatory 
power eS the substance and the masses of die iddictes 
attached to an asynunetnc carbon in the molecide of an 
optically active compound. 
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One woM rooro. riiort preftc* by Prof Fnedal. 
espNut M Mtowa, thejfeiject of the bode' “Lebnuiche 
de k edeoce cbiidqudh kquelte ob e^domd k nom de 
it^doehimk on chuaid^dens I’etpece est de date tou^ 
recente EHe a Ad cr^ par MM A. Le 8el et Vai)[*t 
Hdr . A rdtflUtger Ito pubhcatioiie d’enaemble kites 
po«r ri^andre on notiogM nc mancpieiit pae. II n'eo est 
pas de mdme en FMece,” Ac. Thu teems etraage, while 
ckue by, rue S Andiddlw Arts, may bebad Meyerhofler's 
edition cS Van’t HofPa celebrated “Du anndes dans 
lluatoire dHine thdorie,* a book of infinitely greater 
interest than the volume before ue 
A practice has grown up of late yean of tnserting into 
tex^bocdcs by obscure kithors little prefoces by better- 
known men, centdning nothing in particular in the way of 
information, and in which the laudatory expreseiont are 
not always quite Jiittifihd by the character of the book. 
So long as “puffing” U regarded as allowable, there is 
no very clear reason why it should not be permitted in 
connection with books,but the sort of prefoce referred to, 
has rather too strong a femily likeness to the “ certificate ” 
so often found on the Idbel of hair-restorers and packets 
of cocoa, to the virtues of which these writers of prefeces 
would probably in most cases shnnk from testifying 


OVR BOOK SHELF 


The Teitfhont Systems of the ConUnmt of Europe By 
A. R Bennett (London Longmans, 1895) 


With what object was this book written f The introduc¬ 
tion u a violent diatribe against the telephone powers 
that be m England , and yet by his titles, the author 
seems to have been nursed m their service. Moreover, 
England and Germaiw with their 163,000 telephones, rank 
next to the United States, and possess more telephones 
than all the rest of Europe put tog^er In feet, next to 
Scandinavia and Switzerknd, England ranks above 
Germany in telephonic development—the rest of Europe 
being “nowhere." Why, therefore, this waiting and 
gnashing of teeth ? Why should England and Germany 
alone in Europe excite ms wrath ? Is it that they wiU 
not adopt at tmme his views of low rates and, peiha^ no 
profits, and did hu appaoent rough treatment in Benin 
pr^udice his judgment of German ways ? The boede is 
foil of statistics of the growth and di^lopment of the 
business in different European countries—except England. 
It indicates the public uses to which telephones can be 
applied, blit it contains iittle that is saentific or prac- 
ticaL its fects are fieenng, and its ruisom dkre is not 
evident. 

The development of telephony in Sweden u very re- 
markaUe llie difficulty of locomotion, and the long 
dark days in winter, may account for much of it In a 
population of 4,834,000 there are 36 jMI telephones in 
use. This means one telephone to 184 mhabitants. In 
the United States t^Jire is one telephone to 370 in¬ 
habitants 


In Switxerland it is even more developed than in 
Swedea The difficulties of locomotion and internal 
communication, the isolation of valleys, that gdd mine 
to the country—the great summer tourist traffc—and 
hotel hfe, may account for this, but the author attributes 
Its success solely to its che^ness. In fiwt it is tOo 
Cheap, for it does not pay, and this state of things is sot 
G01UHI61V6 to filbtto 'OroiMuitv * 

The gnat deve^ie^t of telephony in the 
Stufea whoiq then an 333,140 subscribert hi apite of 
vwjM ^ rattK does not suppost tbe> views of the 


The annual charge m SwitseHand was ongiiMlif 150 
francs per annum for an anlimited> local servict^ ai^ an 
additional SS francs per annum to cover trunk drhitar- 
urban service. It was soon found necessary to diatg* 
30 centiraea per talk of five miiUites on trunk Btts. 
Since 1890 the local charges have boen 80 fiahdi per 
annum wkh 800 free talks, and 5 «wf»rira*« per exti* tuk, 
and the trunk charges per three nunutee, 30 centinies for 
any distance up to 50 kil, 50c to too kiL, and above 
100 kiL 7SC. From January i, t8^ it will be a very 
practical and sensible tanff, viz. an initial annual charge 
of 40 francs and a uniform charge of $ centimes for all 
local talks, the trunk charges remaining unchanged. 
The number of talks per anniun per subscriber during 
1894 was—local 504 and trunk 83, out the trunk traffic in 
many places far exceeds the local In Affoltern, for 
instance, during 1894, there were only 103 local UUcs, 
while the truiric talks amounted to 8167 (yourmat TtU- 
ympMoue, May 33, 1895X There were at the end of 
189]^ 1^814 subecribers in Switzerland. This means one 
telephone to 147 inhabitants. 

A word IS wanted badly to express a telNhonic con¬ 
versation or talk analogous to “tmegnun.” The author’s 
“telephonogram” is lengthy “Phornwram” is in use 
in connection with the phonogra]rii. “Telelogue" has 
been proposed, but has not met with general apiwova]. 

Tie EUmmUs of Heedtk By Louis C Pariros, M D 

D P H (London J and A. Churchill, 1895) 

The author of this manual states in the preface that hu 
“mam idea has been to give some simple yet practical 
information on the preservation of individual or personal 
health.” It 18 impmsible to say. with any degree of cer¬ 
tainty, who IS to be accorded the distinction of having 
originated such an “ idea" Certainly Hippocrates under¬ 
took the writing of treatises on hygiene, and even he 
was only following m the footsteps m others. This pte- 
hmmary remark mainly arises qut of the fact that when 
another manual of hygiene appears, one’s natural impulse 
IS to turn to the preface, m oracr to see if the author has 
any new motive to suggest for its appearance, for the 
feet IS, there is, at present, a superabundance of such 
works Dr Parkes’ manual, good as it is, contains prac¬ 
tically notbbig that cannot be found m any of the other 
dozen or more elonenUry treatises dealing with the same 
subiect, and to those who are femiliar with the same 
author’s work upon “Hygiene and Public Health," it will 
be suffiaent to state that the present volume under review 
IS practically that work populansed and very much 
abndged 

The illustrations are excellent, and it is a positive relief 
to find that they show a little freshness in their treatment, 
and are something more than the stock figures that 
apprar m so many similar publications. 

Dr Parkes occupies a deservedly hijfo position among 
samtanans, and it goes without saying that his teachings 
are sound There are only two points which call for 
adverse cntiasm. The table on pa^ 168 needs revision , 
the author is well aware that the fet in butter does not 
Average 88 per cenl, indeed, on a subsequent page (196) 
he himself puts it doWn at 83 per cent., and lus state¬ 
ment that It IS “doubtful if afiim (m brea^ unless pre¬ 
sent m considerable quantity, is able to hiftaence health 
advasdy,” is also open to enbcisni. In the first place, 
It IS doubtful whether, if such be the case^ it it prudent to 
make so loose a sUtement m what is designM to be a 
popular worit for the lay reader There is little doubt 
that the hydrate of alumina, which tesuhs from the use 
of baking powders contaming ahun, is soluble in the 
hydrocblw arid oX the gname jutoe, and there are 
many gdod teasons for r^jirdiag such addithm as very 
.uhdcnralde ( it would, moreover, probebty prove harmful 
when present m what may be turn to constitute lest diaa 
a eomadtreMt quemttty^ 
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IMTTERS TO THE EttTOR 


Skvual commoMWitioM rtteUi« to the « celW " dujh 
wpski !“« eppewrf « 

;3K^i««dnniiothelMtfcw«ionthi The following 


s* tuht* it to*w tf • n m j mt m t itmmtmtMitmt ] 
HypnotlMti Ua«fd<k 

Sbvkeal commuiyntK^ 
feigmiig inetmct of certni 

^£I^t^*cSmtiae?i2^TMtrnnrt^Snn 


S 5 »^“U£»feSS 

th. u..««, ti^ i~k, 

2^3!s.““^s=SK^y“S 

toJTSfng l«d on .ti h«k,j^ myielf 
inftaoee recovery ieeiarf „«e), the 

sss?j£-r#"’®'= 

Such ele the focU end it ieeme to me i 


*^^^43 s?Tir.Siis« 5 ^- 
■sni5fs5SK,sa^«^^^ 

Beyront Syne, Mey l6 

Striduleting Orgnn in « Spider 

rSHTmede me 

i wh2r»p!^^^ 

Ok, NM Hit! . . 


•^^nSUi ««» of IMM011»11 “Kirf'fll.TS. 

t sisr4r:x:i,v.^™i3 

thet my 

«po« 01 eounu Ant. * eeem. to heve U 

looked If 1 mitoike rv 


■ lyuiiwuv 

trunk, juit 

^'SSm^eS SSyeSwtent with the view Ihet mich 

ff^^Sfer,sSfsr«"ssss 

m thehnfeii “*^ 

Sei 


I be heerd 

' **1**001/nrt he\e mentioned tlmebive, 

r*^.''ur:X'srcr<i. rss 

itt^^'to rounds 

**‘l‘’d^Udt»^f3ihMurfriwfli,deby mpin* to hotOT 
lip of the lest ebdominel legt^t on eny reronent metenel, »nch 
ptoy .« yto to" 
of the Mehiir {BariettM^ef) u '"*“7“ 
friend m Jnglend m i879. «n “ •" 

a 7 HKte!“Li^.ts 5 -cais 

^rwT'or^four of theee butterflies eeneally fly togethw I 
hew ^ Sen one elone, end though 1 heye often enp ogh trwd 
to cetth one, never secured e speamen Tim sot^I 
IS mede by Unking the entew •"W* 

I Slid if standing stiff, one cen he^ the tip, tip su or seven 

ere no doubt, meny things of this sort thet m old 
•• Tnmrh welle would know, end thmk of smell i^ue I hew 
biKrpnlSl et the httle o^ l^n ^ 

eppeerence of many enunels end insects Not three yeers ego, 


for die sSke ofergument, thet we heve to 

, S'^Ji^SK.Tl beUeve, wrth . mere 
: iSodmrtel remi^Jrf *• 

--g eould such en 


t sene? Tte 


MuramfotoM laodental ra 

SXStoTtritaSTer.^ 

wSIvSTtmlUSta CwenyooebdievetheteiivoMof 
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of the •• heowfiunUy" one often finds m the h«des,e little ebim 

Sfe: af«,ifa£s«S-'S 
, f%£3i? xffi.toSas^'CiKsJrsaaj 
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Th» Mignittos* of thf 
ALmooaH I lane dwelt among the Lal emhip for aiasy 
Team, and paid gnat attention to their migrntfom, 1 have 
ihoim it Bdi^t M moM mtiifutoiy to my leaden th reosd 
the leault of an interview with a captive monber of the tribe, 
aa leooeded by the aid itf a phonoipairii, aaiuted by a certain 
Iqi^imte aaMnnt of ain{difieatipn whidt the povorn of the 
taiigiam neeearitatea. Thu, however, I am canvtnced it what 
my Uw ptiaoncr intended to any “I am amuaed by the 
reaaona men ^ foe oar andden appearaneet and hwaplfcable 
tmgmitnituL olthouA I do not lee why I ihould enlighten 
yon on either of thaae pobiu, eapecially as wm wonld probabh 
(inly stick the harder to year own opmiao, i will venture to ask 
whether yon thhik we croaa wide lakes, the opposite tborea of 
which are qmte mvliiUe to us, in order to find the food 
which we thus abandon; indeed, though I fear I am somewhat 
lettfav what yeucallthecatmitofthe bi«by aayfaig it, 1 have 
oftan wondend why I myself dkl not wander aumg the green 
shores of Heimdalmnd and down the valley amid sweet grasses 
and clover, instead of swfmmine across to hairen Valdets, and 
getting cat^t by yotTfer my pains. But, after all, it u no worse 
tnan when my friends the swallows leave their dies, and even 
their femiliea, and start on their travels, when the impulse seizes 
them, whilst the former ere still plentiful, and the Utter not yet 
So 1 feel indUnant at the suggestion that we imvel 
are overcrowoM and underfed at home. 1 admit 
that our temper as a race ii somewhat short, it has been iti> 
paired by incessant bullying Dorn, wolves, and lynxes eat us 
wholesale t and the reindeer disgusthvriy decUre that we are a 
mere beg of succulent taor kraut ShMows anntw us, and you 
men have even invoked spiritual weapona to aid your carnal 
implements of destmctum But let me seriously advise you not 
to ding about inappropriate epithets, our customs are at least as 
good as your osm, and probanly somewhat older, for we too have 
had an ancestry, and nMttu abbgt tnoiuA t let me nut, 1 
want to get on ^ W Duppa-Crotch 

Klcbniond. Surrey 

BoUsmonn's Minimum Theoronn 
There is r point of grett interest, m connection with Mr 
Burbury’s letter in your issue of May 30, on which he has not 
touched 

The ex|iressian obtained in the Bultsraauin theorem for the 
value of ^ depends on the assumption that the actual div 
tnbution u at every Instant absolutely identical with the most 
probable distribution. This we know cannot be ezactiy true 
Therefore the value of ^ in Boltzmann’s theorem u not iden 
tjfied with the SMiZ/rwiiaAfe value of It is, for instance, 


probable one, the actual may be numerically smoUer than 
the value corresponding to the most probable dtstnbution 
In that case Boltsmann’s theorem would give the maximum 
rate of sabsidaiica instead of the most probable rote Gan Mr 
Burfaury or Dr Boltzmann throw any l^t on this question ? 


Trimty College, DuUin, June i 


Edwu P Culvbrwblu 


r/f£ CAMBRIDGE NATURAL HISTORYJ^ 

A LTHOUGH thd Ihird in the senes, this volume is 
the first of the loog-promised " Cambridge Natural 
History” to upetr, and aa such excites addiaonal interest 
because It alihrds some clue to the probable sMe of the 
ntnaiader—probable, siaoe “complete uniformity of 
treatment luu not,” we an told, “bm aimed at. It is . 
WMthy of resnaHi that, crmtrary to ui»t obtains ,in 
meat popular works on natural hutory, the Invertdmries 
An to receive thmr foir riiare of attentiooi and to extoid 
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over neariy seven of the ten volumes pra)eciU;sl. It 
is almost a Cambridge worie in ■ double senses for 
with the exception of Prof Hendman, who is to wnte 
on the “Ascidians and Am^tXku^ and Mr,'F. E 
Beddard, who will undertake two such widely separated 
subjects as “Earthworms and Leeches ” and “ Mammal^” 
j all the contributors are connected with that Uniseralty 

“ ‘The Cambridge Natural History’ is intended,” the 
: publishers announce, “ m the first instance for these who 
nave not had any special scientific tnuning, and who am 
not necessarily acquainted with scientific language. At 
the same time an attempt is made not only to combine 
popular treatment with the latest results of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as senous students in die 
various subjects. Certain parts have the character of a 
work of reference ” 

By this standard, then, the present volume must be 
judg<ed,and on opening its leaves and tumin([ over its 
pages, with their abundance of new and beaunfol illus> 



trations, it is at once manifest that artist and engraver, 
I printer and publisher, have vied with each other to pro* 
j duce a wogk worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, IS devoted to the MoUusca. U is no Mh of the 
authors if It has to be admitted that a treatise on this 
branch of natural history, at once pmnjlar and scientific, 
still remains to be written Mr Cooke, who is respon¬ 
sible for this section, save for a casual passan or phrase 
here and there, has produced a most readalw work , but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist m all the numerous branches of the subject, 
and yot nothing short of special knowledge in every 
ranuncation is adequate for the production qf a text¬ 
book. The co-operation of specialists is ycariy becoming 
more and more of a neceuny m compiling manuals u 
good work is to be achieved, and in our opinion the 
system of minute subdivision, adopted for example m 
the “Standard Natftral Hmoty,” wUch was published 
some years sm m AmencaTfe me only wise one. 

It IB not, therefore, any matter feir wonder that Mr 
Codm has had to resort largely to compilation, with the 
inevitable result that facta bm presented m one fimn of 
phraseology, woukL with a mme intimate personal know¬ 
ledge, have been dtittrentlyexpresaed. Thus, for example, 
whm speakiDg of barriers to aistnbiition, we are told that 
“ranges of luenor altitude, such aa the Pyrenees, the 

and tewtote,^The Mediterranean 
dfert no eOectual barrier”—dm atttbmr evidently did not 
take into consideration the ahpred diatnbution of sea and 
land in the Msditjitranean r^nm dunng Pteistocene 
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LETTERS TO THE BDTTOE 
[Tlu EAttr immt Md Umuff m fmtE k fir tfiaimt 
frtati kf tk mrttp m imt t WOmr tm it mmdth— 

U rthtm, tr U fit mfitrt r^fieitd 

mtmiurt^iiUtmUMiUttrm^tatr pmd^ilArvu. 
MnthititMmtf ttt mj mt mtm mt u fi M ttmt.] 

HypnotlMd Liwutls. 

Skvual ronuMunicatwoi rdattag to the M-coUed “death 
feeing inediiet ” of certain rqitUei have appeared In the 
coluinns of Natdu dtutiag the kef 6« noitthe. The following 
obeervationf bearing on thtt qtiettion majr be of sufficient interest 
to iustUy puMication. They refer to a species of lizard of the 
Mnus Stdlio (identified in Tristram’s ‘‘ Fiana and Floia of 
Palestine" w f MnfeAlMlrWhidh iseatreinetycoinnion in these 
parts. When (me (« these bsards is captured, it makes a few 
vigorous efforts to escape, and then. If beU fiimly, folk into a 
limp, eriotionl e is state, whidi mif^t eaady lead an inexperienced 
person to think it dead A very HtUe examination, however, 
shows that the anima] is not dead, but in a trance bke conditton 
(joitle resp ir ator y movemenu are iMUe Just behind the 
shoulders, and sometimes diow a rising and (ailing rhythm with 
short inUmb of complete rest, the eyea may remdn wide open, 
but are commonly hatt-cloaed, and OM lids wink slowly from 
time to time spontaneously or by reflex action, the mouth 1$ 
almost always open ’ ■ setae&mes wide, sometimes but little—and 
in either case the jair la quite rigid, and if closed by force is apt 
to reopen when the paMsaie is withdrawn 1 the limbh lie extended 
and am flaccid, with some approach to a cataleptic condition, 

< r if bent, or strctdied Into poaitiona not too strained, they 
maintain s^ positidas when let go, and the same is true M 
the trunk and tail If, now, the Umrd be laid down gently on 
the floor or on a tahk, it trill be perfectly still and seemingly 
unconscioiis far some mmutes (unless rousM by a sudden Jar or 

loud noise), the eyes preserving throughout a peculiarly 1- 

cxpreasianleH aapect, qni^ mygestive of death. Ayiiile 
Mate die lizard n ' 

eOdting any sign 
back ai m the natural. . 

made one maintain various grotaique postures, such ss standing 
erect with one hand resting on the edge of a book, like a preacher 
behiiid a pulpit i bending iharply around, and seuitm the tail 
with theclawa vi one fore foot; cocking the tad over the back, 
acorpioa fediian,Ac. 

Although aome reflex actioiu are maintained {e^ winking, os 
above mentioned), there is a coniiderable degree of cutaneous 
aiUBStheata. « shown by the feet that a pin may be run through 
a fold of skin witbont fiiUy rousing the animal, a sluouh, feeble 
wrWie being the sole re^t 

‘nus trance state (obviously akm to some phases of hypnotism) 
lasta, as befiiM stated, foi severs! minutes. I have on several 
occaiiana timed it, the lizanl beuw laid on its back, and myielf 
concealed or standing quite still at a diitancc, and in each 
iuitanee recovery seemed to come suddenly afier about five 
minutea (lometlmea a few seconda lesa, aometunea mte), the 
animal ihowing no sign of consdousnem until 1^ one touune 
effort h tnmed over into the normal position t this done, it ues 
quite stUl. bat evidently awake and obaervant, for a fewmomenu 
mote, and then scuttles off m a hnrtv 
I find that the readiest way of induciiur the trance it to take 
the llluhfd'B head beta 
prennre upon the ar 

memhimiMsi hutiimiL. ,_ 

MUnd the foi^bi, it Jnst about at efleetive. 

Sudi are the fecti and it seema to me that, to fer at the 
aaiinal in queatian 11 concerned, thqr lend no inniort whatever 
to the hypolhesfe of voluntary or codecioua death lebtning ] hut, 
on the eentiarr, are perfectly eoMlstcnt with the view thUt aiKdi 
phenotoe na hoioipg to the same dusa aa the vanousmuiifeatatiorit 
ofimmotism, fto, with which we are all more or leas fiunilkr 
io tM hi ^f**** iiincct 

SanMdng, btorever, for the sake of aignment, that we have to 
d»hete with a tnie instinet, and not, at I believe, with a mere 
~ hMdental leactwo of the hfeher nervous centres— 

1 fwpote eould sudi n usdnct serve? The 

_,,_(to ec these iisatda are foasa, Jackals, martens, 

bfrdaof psev, HMwaim. Can any eoe believe that any one of 
e anunui, HNng captured a fliatd, would be m the ieuit 
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DditfoaiaaspeefeTtift ••io merer" to the victim, totot^gate 
aboliih the pain oT^h? If tM kit be the true expSto 
ooo, one k tempted to adc why todi tCDdenNUtk tbown to a 
fevoored few of the vkdma in natoMfb wondrous syatem, whDe 
the majonty {fiut Dr A. R. Walkoe) ate kft In pomw i ki d ol 
contdonsneiB and lenaifaHity mote orlMi acute uniU they have 
tuatained enou^ medianical mhiry to kill or attm them 

W T Van Dtck, 

Beyrout, Syna, May 16. 


Btridulutiar Organ in a Spider 


Nevill the iouncl_,_ 

Spider). I noticed that Wood 


large •• Bhaluk Mokm " (or Be^ 
ad Minm, who_ sat oiqweile me. 


^ suggestive of deati _ 

may be pot into a variety of ponuoni without 
1 of contciotttnesa, and will lie aa quietly on its 
natnial poaitioa, and 1 have without difltculty 


appeared to be highly amuted, but he said jMthing. 

Next morning when he Joined NevlU and me at toUe, 
waa m high glee, and said, “ Fve fouqd out all uboi 


t, but H It w 


n’t y 


- ,__....your usual 

-, I unbottled a lot of the big tpideri, and found the 

stndnktmg apparatus." 

He there a^ then made me recite all over again, andjwomise 
to write out, what be quoted in the Ent See , iSyy, and 

give him a sketch, whudi u plate vii.; 'a picvioua notice m it all 
appeanng m our free As See , Bengal, 1876, and Amt tstd 
Hag Nat Hut 

It waa in the cidd season of 1869-70 that I captured the neei 
men, and noticed the stnduktmg phenomena. The tonnd can 
be heard easily at ten or twelve yards, and is bke pouring smsll 
shot on a pkte 

1 sbonlcl not have mentioned the above, were it not that my 
report of '* sound producing Ants ” seems to have been over¬ 
looked If 1 misuke not, Sir John Lubbock loiflu on them aa 
a ailent group 1 but it la ten or tweivtryean now since I drew 
attention to the sounds made, and gave a small “ Morse ” dia- 
gram of the ume, either in Natoue or the EntUsh Meekame, 
one kind of ant givug a senea of triple sounds, another kind a 
aet of five or alx, gracmally decreasing 

I described how the sounda were made by rasping the homy 
tip of the kst abdominal segment on any resonant raaterul, s^ 
as tbln dry bark, dry leaves, &c 

I am not aware if the tolerably loud percuskve " tok hfe” 
of the Mahsir (BarhessMaereetf) is known I deaenbed it to a 
friend in England in 1879, and saw it quoted in the Daslg 
Tstrgrafi (nbout August to October) soon after 

whde on this subjM, I may mention that we have a rather 
rate buttcrfiy here, w)nch is dark m colour, some three inehet 
across, a very hard flyer, and when darting about (generally after 
^set), in a sl^y avenue, makes a series of taps, sounding like 

'Aree*or*four of these butterflies generally fly together I 
have not seen one alone} and though 1 have often enough tried 
to catch one, never tecured a qieciinen The loand, I pfeaume, 
k made by striking the anteikw msrglns of wings together ( 
and if itaiiding still, one can bear the “ tip, tip” six or seven 
yards oil 

There ere, no doubt, many thingi of this sort that an old 
"Jungli walk" would know, and think of small value I haie 
been surprued at the hltie often known about the hahiti and 
appearance of many animals and bisects. Not thiee years ago, 


a well known naturalist was quite interested bi my dercripdoa 
of tile “happyfemUy ” one often finds in the holes, a little ahm 
wabK level, m our cky banka of small rivers, at low water 
dnitogcold aeaaon, fiih of aeveral kmda, and cid» (three and 
l>'^tegpttnlo the hok under wafer u a 
“cotenjii" But (or tbcM talaral^ deep hoke, the ottera would 
kayo no fithln the inwllernven. 

******' 

Sibeagar, Aiam, May 9. 
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TIm M ifratlont of tht 


he LdwM^* 


tboMlA it £*mon Mrtlifiu^torjr to vxj mden to jecord 
tht ntuh of SB intoivinr with k captive member of the tribe, 
as ncotiM br the aid of a phonogtaph, ambted bjr a cMidn 
iMbtanaie amottiit of anuJilicatioo whiCh the povmtjr of the 
lugaam poeemitatw. TKii, hotferer, I am oomrinced b what 
mv UtUe priaoner intended to my “ I am amueed by the 
-~*ne men dve for oar audden appearanoea and ineaplfcable 
itkma. Mt, althooah I do not lee why I rimald enlighten 

,_fi cltber of tlieee pomta, eepeoally aa jroa would {nobably 

only the harder to yoor own opinion, I wilt venture to aak 
whether yon thhik we data wide lakee, the iqipoeite ahoree of 
which are quite inviaible to ui, m orte to find the food 
which we thna abandon > indeed, though 1 ftar I am eomewhat 
let^ wlmt yoncallthecatoatafthebagby awing it. I have 
cdlen wondered why I myaelf did not wander aloiig the green 
thoiee of Heimdalaidbd a^ down the volley amid eweet gramei 
and clover, inatead of awimmin^ ocroea to faawren Valden, and 
getting cang^tbjryaiffor my puna But, after ell, it ia no worae 
than when my mends the awallowa leave their fliea, and even 
their fiiuilies, and atart on their Iravela, when the impulse aeizea 
thm, whilst the finrner are still plentiful, and the latter not yet 
ungiatefiiL So I feel uidupiant at the simgestion that we travel 
her g iM e we ore overcrowdra and underm at home 1 ulmit 
that onr temper as a race it somewhat short, it has been nr 
pured by inocasant bull;^ Doga, wolves, and lynxea eat uv 
wbolemle, and the reindeer disgustingly declare that we are a 
mere bog of succulent satir Anuit Shadows annw ua, and you 
men have even invoked spiritual weapons to ud your carnal 
implemenu of destruction But let me seriously advise you not 
to fling about inappropnUc epithets, our customs are at least os 
good os your ovm, and probably somewhat older, for we too have 
had an ancestry, and nMetse thlige Enough , let me nut, I 
want to get on W DUPfA-CaoTCH 

RiehoMnd, Surrey 

Boltamaim’a Minimum Theorem 
There is a point of great interest, In connection with Mr 
Burbury’a letter in your isMie of May 30, on which he has not 
touched 

The expreaSKm obtained m the Boltxmonn theorem for the 


ex^ireasKm 

value of ^ depends on the assumption that the actual die* 
tribution is at every instant absolutely identical with the most 
probable distribution This we know cannot be esoetly true 

Therefore the value tii in Boltrmann’s theorem is not iden 
tified with the matt ^rtbaUt value of ^ It is, for instance, 

quite poasiblc, m the absence of proof to the contiaiy, that no 
matter in what way the actual distnbutioa diflers from the most 

probable one, the actual may be numerically smaller than 
the value corresponding to the most probable distribution 
In that ease BolUinann’s theorem would give the maximum 
nte of sab^ence instead of the most probable rate. Can Mr 
Bintbory or Dr Boitsmann throw any lij^t on thu question ? 

_ Edwu P Colverwelu 

Trinity College, Dublin, June 1 


rif£ CAMBRIDGE NATURAL HISTORY^ 

A LTHOUGH the'tMrd in the senei, this volume is 
the 4rst of the lostg-promised ** Cambridge Natural 
History ** to aroeor, and as such excitea addition mteiest 
because it amids some clue to the probaUe style of the 
remaiodar-,-probable, smee "complete uniranmty of 
treatment haa not,* we are told, “ hewn aimed at it is ; 
worthy of remark that, contrary to what obtains in 1 
moat popular works on natural history, the Invertebrates | 
are to receive Hmt fiur share of attenthm, and to eatead 
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over nearly seven of the ten volumes projecMd. It 
IS almost a Cambridge work iif a double seftse, for 
with the exception of Prof Herdman, who is to write 
on the "AKidians and Am^JUunu." and Mr. F E 
Beddard, who will undertake two aUen widely separated 
subjects as " Earthworms and Leechea * and " Mammals,* 
all the contributors are connected With that University 

“‘The Cambridge Natural History’ is intended,* the 
publishers announce, “ in the first instance lor thoae who 
nave not had any special scientific training, and who ace 
not necessarily acquainted with saentific language. At 
the same time an attempt is made not only to comlune 
popular treatment with the latest resulte of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as serious students in the 
vanous subjects. Certain parts have the character of a 
work of reference ” 

By tins standard, then, the present volume must be 
judged, and on opening its leaves and tunung over its 
pages, with their abundance of new and beautifiil illus¬ 



trations, It IS at once manifest that artist and engraver, 
printer and publisher have vied with each other to pro¬ 
duce a woft worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, IS devoted to the MoUusca It is no feult of the 
author’s if it has to be admitted that a treatise on this 
branch of natural history, at once popular and scientific, 
still remains to be written Mr Cooke, who is resptm 
sible for this section, save for a casual passage or phrase 
here and there, has produced a most readable work ; but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist m all the numerous branches of the subject, 
and ytt nothing short of special knowledge in every 
rairancation is adequate for the production of a text¬ 
book. The co-operation of specialists IS yearly becoming 
more and more of a necessity in compiling manuals if 
good work IS to be achieved, and in our qpmion t^ 
system of mmutc subdivision, adopted for Example m 
the “ Standard Natural Hisyiiiy,* whldi was published 
tome yean ago in Amenca, is the only wise one. 

It » not, therefore, any matter for wonder that Mr 
Coohe has had to resort largely to compilation, with the 
inevitable result that facts h^ ptetented m one form of 
ah r aaeidogy, woulih with a more intimate personal know¬ 
ledge, have been dinhrentlyexpresaed. Thus, for example, 
whw speakmg of banners to aistribution, we are told that 
“ranges of innnor altitude^ such as the Pyrenees, the 
CamathianLandtbe Alleghaniei, may be turned in flankas 
qretl at •cal^*and when he wrote, “The Mediterranean 
Q0kf8 no efibetaal barrier*—dw authtMT evidently did not 
take into copaideration the akured distnbution of sen and 
land U) the Mediterranean region during Pleistocene 
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suflera ummdkbly iirom too much of the “ctody,* U, 00 
the other hahd, would have bera better if aa extension of 
time had been aUowed the autiMr in which to weld his 
mas* of intesestine and valuable taatenal into a more 
homogeneous whol& 

The method of treatment of the subject, differing as it 
does in many respects from that trf the ordinary hand* 
book, will best be gathered &«m a brief recapitulation of 
the cmer in which the mam pirittts are taken 1 

Prefixed 11 a scheme of the classificatton adopted , and 
concerning this it will be more convenient to speak later 
on. The opening paj^ are devoted to a brief intro¬ 
ductory statement d»mng the relationship of the Mollusca 
to the rest of the animm kmgdom, and sketching their 
classification so fiu- as the pnncipal groups are concerned 
Only one phylogenetic uole is submittM, and that, un¬ 
fortunately, the misleading one dividing the Mollusca into 
the utterly unnatural groups of GloBsaphora and Aglossa. 
On the other hand, Mr Cooke is cordially to be con¬ 
gratulated on refuting to have aught to do with that 
mythical monster, the “archi-” or ‘‘schematic-mollusc.’* 
A discussion on the origin of the land and fresh water 




Fio. s —Tins* uag« in lh« (rowth of Ptmar* rugn 

mollusca follows, and leads up to chapter 11, which deals 
with the habits and economy of the non-numne forms. 
Enemies of the mollusca, means of defence, parasitic 
moUutca, commensalism, and vanation occupy the next 
chaster Field malacologists espeaally will appreciate 
the OMMMnmcal facte and fencies here carefully gathered 
tether from innumerable minor sources, ana presented 
in availaUe form, mdeed, were it not from lack of space, 
we would g^ly quote largely out of this, the most 
interesting portion of the woric from a pillar point of 
new. In the succeeding fbur chapters (v-vm.), the 
aaatomy,or mther the comparativeanatomy^ud embryo¬ 
logy of the several classes are dealt with. The shell and 
die designotiw of its parts come next Distribution (in 
•pan^ forms the theme of the three subsequent chapters, 
aM wM the noB-matine have preference by two to mie 
over the mailm mollusca. Three maps accompany and 
“Dhuttate* fjhis sectioo, by cibviadng the necessity of 
iqittriiilt to ^ atlas. Fmwy, then is the systematic 
MMNB, ip fhidi a bnef desenptkm is given of the 
pdndpal chancteit of each femily with its mstributKui in 
hme, and a liai of ^ mon iBiport airt genera composing It 
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In gnat part, thenfon, toe pnsent worit reterses the 
method adopted m moat modem toitobqaki, w^fenm it 
is customary to describe the anfmals first and dfecnia 
their hatnte afterwards ; the srriter han in feet, foUowed 
the arrangement adiqited in the pre&ninafy chsmters 
of Woodward’s “ Manual,’* rather than that in Ftseber’s. 
This system of inversionwlso obtains in toe anatomical 
portion, reproduction, usually reserved for the last, bong 
put first apparently, with some idea of starting at toe 
beginning of the moUuscan career. The princ^ may 
undoubtMly possess advantages, but it also has its draw 
backs. For example, the nomenclature of the parts, cr 
topography, of the shell is not given till the close m chapter 
IX., whilst many of the terms thmv first defined have 
previously been freely employed, and that although the 
student is theoretically not expected to be acquainted 
with anything beforeh^ 

This IS a detail which the editors should have attended 
to, for wherein their utaltly if not to assist by bringing a 
fresh and impartial eyu to bear on the wmk they super¬ 
vise, since however able a water may be, he is naturally 
apt when engrossed with his task to overlodc such 
minutiae. So, too, they should have noted that the 
“classes” have in the opening 
pages, by a slip of the pen, been 
cafled “ orders ” They might also, 
though It is not fair to chaige it to 
their account, havr observ^ that 
whilst at p. 14 Dret^stnua and 
MyHl0ptis are spoken of as 
“scarcely modified these 

two genera are in the systematic 
part correctly referred to a totally 
different order from Mytiltu The 
author hiinself, however, must be 
held rcsp^wble for having over¬ 
looked l>r Carpenter’s retraction 
of his theory of toell formation in 
the later editions of “ The Micro 
scope," and for such other over¬ 
sights as tefemng the well-known 
and beautiful Choemapoma ky$truc^ 
from Cuba, to the genus Cyhniirtila, 
or describing Sfrombus as “frugi- 
vorous ” 

Although on so vexed a ques¬ 
tion as classification the greatest 
latitude seems allowable, j-et certain 

r te m the one here aaopted call 
remaik For instance, the 
, Amphineura arc retained as an 

’ order of Gastropoda (Mr. Cook^ 

prefers the older and, we think, less correct spelling 
of Gasteropoda) in contradistinction to the opinion of 
recent authorities such as Pelsencer, Simroth, &c More¬ 
over, by-the-by, why IS Pilsbiys rlassificatioo of the Chitons 
pass^ over for an older and less complete one ? What to 
do with too Pteropoda, Mr Cooke was apparently in doubt 
when he began his book (pp. 6, 7), but m toe systematic 
»urt at the dose, their affinities with the Tectibranchiatc 
Opisthobranchs is duly pointed out At the same time, 
though their two main divisions, Thecosomata and 
Gynuiosomata, are most closely allied to the Buliddea and 
the Aplysioidea respectively, the Pteropoda are here for 
convenience sake retained as a group by themselves of 
eqwd rank with the Tectibranchiate as a whole. This, 
if not exactly logical, is comprehensible, but not so the 
sepantkm of th^ two sections by toe mterposttion of 
the Ascoglossa and Nudibnmduata. 

About toe Heterapoda, on the other hand, our author 



rtierteo witnout comment, albeit correcUy, to the Ptoco- 
biMcluetm and even, AOowing Lang, to the Tanieglesaa, 
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Tbe tonn Platraoda, founded to include all the Pectini- 
bnnchiate PronManchi except the Hetenqioda, is hoe 
reitricted and nwde t<> a^y, without reason givens to the 
TaniogtoeM other than toe Heteropoda. 

Thoee intereedng and somewhat anoroalons genera 
S^kotwui and Gtmnia, Mr Cooke, in accordance with 
the oonclusionB lately arrived at by Haller and 

Mate, plhcss with the Tectibranchi^ creatiiw for them 
the sectional name of Siphonanotoea. Puieneer, we 
may inddentally remark, in his “ Recherches sur divers 


seemingly on very good grounds. 

The Nrachiopoda, which are incorporated at the end of 
the vohime,ate subdivided into “recent" and “fossiL" 
The former (pp. 463-88) have been undertaken by one of 
the editws, Mr A. £. Shipley, tbe latter (pp. 491-512), 
by Mr F R. Cowper Reed. 

Mr Shipley's diapter is a compact bttle summary, 
pithily wntti^ and whilst not emng on the side of 
populanty, ought to be readily followed by any average 
student or reader 

It consists almost entirely of anatomical description, 
embryology, &c, for in “habits” the Brachiopoda are 
extremely deficient, preceded by a short sketch of the 
historical bibliography of the group, and fidlowed by a 
few notes on their distribution, with a sym^is of their 
classification by Davidson. 

Mr Shipley concludes that the affinities of the Brachio* 
poda “seem to be perhaps more closely with the 



Cephyrea, and with Pkortmu, than with any of the other 
claimants ” which have from time to time b^n advanced. 

Mr Reed, on the other hand, by the nature of his sub¬ 
ject, IS reduced to a descnption of the shell, especially 
emphasisiim such features at indicate anatomical structure 
and to a cussification or “ Synopsis of Families.” The 
latter closely approximates the classification employed by 
/ittel in his “ Handbuch,” and hence can hardly be said 
to embody the very latest researches. Schuchert’s classi¬ 
fication should, we think, at least, have been referred to j 
liome allusion, too, ought to have been made to Tmrnato- 
MtUy which Its discoverer, Mr G F Matthew, describes 
os pMsessntt articulate valves, though it is allied to the 
Obifiidte Mr Reed’s descriptive writing must be accorded 
equal praise with that of Mr Shipley for dearness of style. 

Through the kindness of the editors and ttaepuUishers, 
we are enabled to reproduce some of the illuMrations in 
the text These of the ms skes should serve to distinguish 
“Tbe Cambridge Natural History” from most m its 
competitors fin- popular favour, with their plentiful repro¬ 
duction of undent Mocks, now, alas, too aumliar to tiie 
eye, and by no means always joys for ever 

NOTES 

Titt UdW sowfo of the Royal Sodely took {dace yesteidsy 
vvtekig, at fee time NaTvaa went to pms. 

Ax unknown donw hat gfeenfo the Univeflhy of the CStyof 
Newyoirk,ltadsfos«csnn«lbnBdii«,^C«i«m^ Heights, 
for a Bhesiy, mtetna. and hall, so arrsogid tlwt all msy be 
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tuned into a libr^ capable of hoMiig; LOOO,oco volomfS. The 
gift will araoimt to 250,000 ddlais, behw tbe laigesl fcver 
received In the suty «u yean of the exktenee of the Unlveniiy 
The only condition is that the name of the donor vhaU nesw be 
reveeled. 

AiuuNoaMBNTS are being made by the Marine Bfolagieal 
Ase nci ati on for a term of dredging and trawling expe dition a 
dnnng July, Auguu, and September, to investigate the feuia 
and fiora of the ontlying groundt between the Eddyuone Rodu 
end Start Point In order to nmke the results at complete Ss 
poMihie it is extremely desirable that the investigation of each 
group shonld be carried out by a competent naturahit Zookigiits 
and botaniits who ate willing to take part in these expeditMas, 
or to astist in working out the material collected, are requested 
to communicate with the Director, the Lnbontoiy, Itymouth 

Thb summer meeting of the Imutubon of Naval ArchitecU 
was opened at Pans on Tuesday, when Lord Braswy deliveted 
hit pieaidenbal addicsa, and several papers were read and dis¬ 
cussed In tbe tlteinoon the membetv of the Instituticm visited 
the Paris Ofaaervatoiy and the Arts rt Mdtnrt, and a banquet 
was given at the Hdtel Coniinental in the evening After the 
cloae of the meeting, we shall give a report of the proceedings. 

Tut annual meeting of the Soetkf dea Amu des bdencet wu 
held at Paris last week The Society was lounded by Thfnsrd 
in 1857, for the purpose of aflbrding assutsnee to men <rf actence 
or their fiunllles. It numbers more than two thousand members 
or subtenbers, and since its foundation has distributed nearly 
;^^,ooo to deserving investigators. Grants are only made to 
persons who have hid papers or memoita presented to the 
Academy of Sciences, or who have published papers of equal 
merit to those approved by tbe Academy Thw Society lays 
■tress on the feet that the granu must not be regarded ss 
ch a rit a b le doles, but ss rewards for services to seiiBsec, and of a 
aimilsr nature to the pensiona which a grateful country gives to 
Its servants. Tbe avnuds are therefore publicly annouaced, and 
ate looked upon as honours for metiuiriw work. 

Thx Comiufitee of the American PuUic Health A s socia ti on, 
appointed to determine the postibility of establishing co-operative 
investigation into the bacteriology of water supplies, have made 
anangements for a conference of bacterudoguts to be held cm 
June 21 and aa, in the Academy of Medicine, New York city 
The conference will consider how tq obtsm increased exactitude 
in the details of bscterfological icscarch, and establish standard 
methods. The conference will, in fed, attempt to estabhsh 
some common ground plan for systematic work in faactetlcdcigy 
in general, and m the bacteriology of water suppliea m par 
ticalar The Bacteriological Departments of many State and 
Provucisl and Municipal Boards of Health vrill be represented 
at the conference, as also the principal univetsitiee of the United 
States and Canada. 

In the eyes of tbe law, the Royal Agricultuial So^y is not 
a soentific institution which csk-rlaun exemption fe» Incal 
rates. It was decided in the Queen’s Bench IMnslon oU Tues¬ 
day, that, as the funds of the Society are not exelustvely applied 
to the p U rpu se s of sclcnee, but are used to promote “the 
comfort and welfeie of Isboureis,*’ the Society docs not come 
within the statute under whkh exemption from rates is claimed 

Couwat J WAnoKOUSK has been elected President of 
PhotcgApliiB Society of India for the eurient year 

tm Hauttd metting of the Gselugieal Society of Amerjot 
wfll take phee at Spripgfieki, Mss ss ckiier tts, on Augiut 



152 


NATURE 


[June 13, 1895 


Wh learn tfom Siiaia that neartjr • thnniMnd dolUn have { 
been wbteribad in the United States towudt the memorial to I 
Helmholtx. ' 

This year’s conversawme of the lastitutioii of Electrical ' 
En){ineers will be held in the GsUeties of the Royal Institute 
of I’afaiters in Water Coloarf, on Wodnesday, July 3 
The third Intematioiial Congress of Pbysiolagy will be held at 
Berne, from September 9 to September 13. An exhibition of 
physiological apparatus will be held at the same time Those 
who desire to bttome members, or to read papen, should com 
municate with Prof 11 Kronecfctr, Berne, before August i 
The subscription is ten francs. 

Sevekal clearly marked earthquake disturbances hare been 
felt at Florence duniig the past we^ A strong shock, followed 
by two slighter shocks, was felt there at 1 36 a.m on Thursday 
hurt The shocks hare done no damage in Florence, nor, so fer 
as can be learned, in the surrounding country The earthquake 
was most riolent at Pontassieve, Kignano, and San Casciano 
SiE Samuel Wilson, whose death is announced, was greatly 
interested in science and educatiim Among other generous 
acts, he presented £30,000 to Melbourne University in 187S 
lie was Vice President of the Melbourne International Exhibition 
of 1880, and a Royal CommiisiODer for the Fisbenes Exhibition 
Among the recent appointments abroad we notice the 
follounng I—Dr Celakovaky to be Professor of Pharmacology 
in the Bohemian University at Prague, Dr Rohde to be 
assistant in the Zoological Institute at Breslau i Dr F Trcndel 
enburg. Professor of Surgery in Bonn Umveraity, to succeed 
the late Prof Thiersch at Leipzig , Prof J v Knes to be the 
late Prof Ludwig's successor at Leipzig, Dr F SchittI, of 
Kid, to Greifesrdd University as ProfesMir of Botany, and 
Director of the Botamcal Gardens and Museum, Dr v Knorre 
to the new dHlr of ElectroKihemistry in the Technical High 
School at Chailottenbuig j Prof A. Overbtek, of Cireifewald, 
to be Profciwr of Physics in the University of Tubingen , Dr 
Hermann Struve to ^ Professor of Astronomy in Konlgsberg 
University ; Prof E Koken to be Professor of Geology and 
Mineralogy in Tubingen t ProC R. Brauns to be Professor of 
Geology and Mineralogy in Giessen t Dr T Smith to lie 
Professor of Apphed /oology in Harvard Univerwty 

In ail parts of the Bnrish Islands, and especially over Fng 
and, the weather has ccmtinued persutently dry, in the neigh 
bourhood of London the total fell during the 6ist eleven days of 
Tune did not exceed half a tenth inch, and the eggregute fall 
since the beginning of May, a period of tux weeks, svas but 
little over half an inch The W*(kl)i Wtaflur Xefort of the 8th 
inat. showed that the amount of lainfeU since the beginning of 
the year was below the eveiage m all districts, except the north 
east of Engiand In the west of Scotland the deficiency 
amounted to 104 inches. High summer temperatures have 
occurred during the pest week m many parts of the country, 
the ihede readings having reached 84* in the east of Scotland, 
and 83* in the south of Engbnd In Limdon, readings of 80* 
vrere recorded both on Satu^y and Sunday la^ 

The Wlitsuntlde party at the Port Erin Biologicel Station 
included tba frdlowing naturaBsu t—Mr F W Gemble (Owens 
College), Mr W I Beanmont (Cambridge), Dr H O Foriws 
Liverpool Mueeum), Mr A. Leieceier (Southport), and Pro£ 
R. ftifoo, Mr A. Scott and ftoL Hardman, firom livcrpooL 
Dradgiiig, tow>neUiiM, shore coUactingi and kbontory worit 
were mtM on much as usneV Ameogfe tba more noteworthy 
snidmte bhhdned were PtfftdrUta ap., Sv t t Mr y tt tU tt sp., 
gfyAt virMt, and (^ktd mtnu The 
tow nets illumined some fish eggu, but fewer then at Easter 
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Dtetoms tad gelatinous A%m were nearly ejl((pnt) Copepoda end 
larval forms were present m great ahuitdaiiee. PraC R. Boyce 
and Prof Herdman have commenced an Inveetigatmn on the 
effect of surrounding conditions upon oysters, and their connec¬ 
tion with disease A number of oysters have been laid down in 
different parU of Port Erm bay and on the shore, and odietsaie 
being experimentally treated with various fluids sad food matters 
in the aqusnum. Mr W 1 Beaumont stays on for some weeks 
at the feboiatury studying the Nemertlnes of the district, end 
the Rev T S I,ea goes to Port Erra shortly to amnt Prof. 
Herdman in working out the detailed “zoning” of the shore 
and the distribution of the littoral ammals. 

The general arrangements for the sixth International Geo¬ 
graphical Congress, to be opened in London towards the end of 
next month, are made known in a circular just distnbuted. The 
Congress promises to be truly intematioruil, for delegates have 
been appointed to represent (lovernmcnts and Geograpbmal 
Societies in all parts of the world The provisional programme 
of the meetings is as foUowi —The Congreu will be opened on 
Friday, July 36, at 9 p.m , when short addresses of wefeome 
will be delivered by 11 K H the Duke of York, Honorary 
Preaident, and by Mr ClemenU R. Markham, President On 
the following day, Mr Markham will deliver hit inaugural 
address, after which the Congress will meet in two sections to 
discuss papers on geographical education, hy Prob. Levameur 
and Lehmann, and others, and on mathematical geography, 
especially the use of photography m surveying, by Colonel 
Laussedat, Colonel Tanner, and others. On Monday, July 39, 
a general meeting of the Congress will discuss the subject of 
Arctic and Antarctic exploration, introduced by Prof Neumaj-er 
and Admiral A 11 Markham In the afternoon two seebons 
will be formed, in one of winch questions in geodesy will be 
treated by General Walker and M Lallcmand, while in the other 
papers will be read by Prince Roland Bonaparte on glaciers and 
M Martel on spcLvology On July 30, report of Committees 
and papers on the {uopoeed map of the workl on the scale of 
111,000,000,and on internationai geographical Ubbognphy, will 
be presented at the general meeting, and two sections will then 
deal with oceanography, and snth the orthograidiy of place names. 
On Wednesday, July 31, Sir John Kirk will initiate a discnsskm 
on Europeans m Africa in the general meeting, and in the after 
noon the sections will cotuoder apphed geography (eommemal 
geagTajdiy) and bmnology, the latter to be mtroduced by Prof 
Forck ihe general meeting on August i will deal with the 
terminolngy of land fonns, and in the afternoon cartography and 
other subjects will be tresited On Friday, August a, the lore 
noon will be devoted to papen by Baron Nordenakiold, Prof 
Hermann Wagner, and others, 00 the history of maps t and all 
therenuuningpapeis will be taken in the afternoon OnAuguit3 
the votes proposed for consideration will probably be discusMd, 
the date and place of meeting of the nei^ Congicss considered, 
and the President will deUver hu conchiding address. After the 
close of the Congrese, a eenes of exenmons will be otganieed to 
places of geological and geographical mtaresL 

The Rev 0 Fisher contributes a short paper on the age of 
I the earth to the Cttkikal Mogufitt for June. Aiguing in 
fevour of a comparatively thin crust and a liquid subetratum, he 
urges that the continual feviiyof the bottom of the crust by the 
mohen rock will retard thecooliiigaf the enut, and will produce 
an effect on the tempeiatnre-giwUeiit at the surtme rimilar to 
that to which ProC Ferry hu recently drawn attention (Matobk, 
voi U. pp. 334^337). H tine be the ease, tlicn, no trmtwoitliy 
ccbmate of the caitkfe cfcv hueed «a the present t anq urnt w e 
giadietat St the tuifoee., has yet been made. 

De M Cinelu tea reoently ooespited e vahubte Ust of the 
records of the MeettiM mferocefemoigniph at Sena between 
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July 1$ uad Oetobvr 31, 1894 (^M, 4 tt M FttmriikfA.t 
i895)> An wunlhtiM ei the tncei e e we e po w B ii g to tdmk 
nkiivaBents ihowi thtt theyexhM dUfenntt^ oTtuKalkt^^ 
mmm ihort, othen kstg, pentxL Wto Ih^ earthquake* 
oeoar in naig^bounngdMrirtk the duturfaancaof (be inrtrument 
ie brief and the vflxatkmi aic npid Bat, with dlrtant earth 
qnakei, fhe diatnrfaaneea lait for mnch loe^ {ntartab. They 
begm with rapid oacillationa which generally pteient aeveral 
nuudma, an a* to appear 'at if dhtri^ttd m ^roupa, while 
toward! the end, either alone or in company with the ibmier, 
tueceed much ilower oeciUadons, which peihapi corretpond to 
undulatotymoremenra of the-earths cnut 

Da. lloaBsa ha* been making tome intereating expcnmenU 
to aacertainudwtber the pretence (tf water weed* afiecU the vitality 
of anthrax gMma in water ForthiipurpoMheoimttructednnall 
reth water aquaria, each al which contained about eight litiet 
of ordiiiaiy river Main water, tome nver rand, and a loppty of 
water wee^ and in addition about 200,000 anthrax mierobei. 
Theae aquai^ were only tnlmntted to dUfuaed light, and were 
kept at 10* and 19* C , ret|iectively Dr Hoeber pre 
tumaUy worked with anthrax bacilh only, but ipecial pre 
cauhom were not taken to ensure the abaence of apores, no 
anthrax germs, however, eould be foond after three days at the 
lower, and four days at the higher temperature, respectively In 
hia second report to the Royal Soaety, Prof Percy I-rankland 
states that anthrax retained their vitality in ordinary 

river Thames water for upwards of seven months without losing 
their virulence, but when exposed to sunshine they were destroyed 
after eighty iiiur hours. On the other hand, when udng autkrax 
iattlh fr*t frem sfom, as derived from the dead body of an 
animal, the same authority (Pnxtedings Royal Society, 1894, p. 
549) states that in stenbsed nver Thames and loch water they 
were destroyed in about five days at 5" C, and in fourteen 
day* at 13* C , but that at 19* C they multiplied enor 
mously, and were present in large number* on the forty second 
day This different bdiavionr was found to be doe to the bacilh 
having formed qxires in the water at the higher temperature 
The danger of anthrax germs gaimng access to water depends, 
therefore, upon the temperature of the water and the presence or 
absence of spores m the morbific material Judging liy Dr 
Hoeber’s experiments, it would appear that the presence of water 
weeds and the competition of water bacteria may ofler obstacles 
to the vitality of anthrax bacilli in water 

A SALK of much interest recently took place at the disperaal of 
the herd white polled cattle belonging to Mr R K. Lofft, of 
Troston Hall, Bury St Edmunds. The herd, which comprised 
twenty cows and heifers and 6 vebulli, represented the old " monks’ 
cattle,” descended from the oldest hiit^e breed of cattle in the 
British Isles—the polled white, with black or red points on the 
ears, muexle, rims of eyes, and hoofs. Under the wave of im 
pravement which set in with the work of Bakewell, of Dishley, 
mote than a century ago, the old hornless white breeds no 
longer enjoyed the pride M place, and Mr Lofft's herd really 
embodied an attempt to restore this ancient breed to something 
like its former position '^ft is {rnbaUe that these cattle were 
uciglnaUy setooted by the monks, who in their dajtwere the 
feadtrs of agriculture. Being hornless, the antnisls wrould be 
mote casity domesticated, and feas adapted to purposes of wpot%, 
mdi as tb* chase and bull baiting After the dfesolutioa the 
mnn a s t er ica, theee cattle were dlspeised over the country, apd 
Bsortly beeaasrniciied in the common local varietlea AfeW, 
howe^ warakept pure, and at the begiaatag of tU* century 
(hem wciatw* heida hi Sufislk, which qate eac^Bod the notice of 
the late Rev John Stocer, the historian ef dm breed It is 
l i th fc cto iy te laowthataoine cf Mr vlAf^mrahit cattle srere 
PvndnMdbjfMr AMhetomSmtab M Vaynol Mi Carnarvon I 
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shire, whem he )ms a herd of black.eated and hfasdtmftwisfed 
white homed cattle, and is now goiiig to keep some of the P«dled 

L. DE Maelhi, the author of an Ilalian hand-book of 
Meteorology, has eontnbuted an important esmy on the theory 
of cyckmet to the Piiibluatiom of the Milan Observatoiy. The 
diicuaaion Consists of 42 small folio pages and 15 plaUs, and 
I while giving a general account of rectnt researches, tmata the 
uil^ect chiefly from a niathimatical point of new The frdlow 
mg la a brief aumsoary of the principal result! arrived at —The 
changes in the ihape and path of a cyclone, as well 04 all 
the ptmctpal dynamic phenomena that accompany it, may be 
deduced from (be equations of the horizontal motion, if account 
is taken of the dislnbutiun of tempemture round the cyclone, 
both as regards that which iwcsiously existed in the mass of air 
subsequently occupied by the cyclone, and that drawn into the 
same area by the lertical movements produced by the earth's 
rotation Therefore in some cases, if not always, it is useless to 
have recourse to external causes, and particularly to the general 
circulatkm of the atmosphere, to explain the persistence, change 
of form, or the motion of a cyclone The general circulation 
may be the determimng cause of a cyclone at a given pomt, 
Its propagation, or the successive transference' of cyclonic 
conditions to contiguous masses of air, u determined and 
maintomed, at least m some cases, liy the disturbances of 
thermic equilibrium caused by the sun at the surface of the 
earth, and induced by the earth’v rotation 
The old and fiuanatlng problem concerning the manner in 
which the ether moves with or through matter ha* been attacked 
by Herr L. .^ihnder, who contributes an interesting paper on 
the subject to If'ui/emaxtH’i AHttaitn He endeavoured to 
decide whether the ether is pushed along by atoms or bodies, or 
whether it passes through them without resistance, or, finally, 
whether only a portion of the ether adheres (gMlb* particles of 
bodies, and this portion only is earned along The apparatus 
used consitted of a cast iron cylimler in which a piston movetl 
air tight A narrow tube led out from one end of the cylinder, 
doubled back upon itself, and returneil by the other end Now 
if the cylindCr was exhausted of air, and the piston pushed the 
ether before it, the latter would stream through the narrow tube 
with a veloaty greater than that of the piston in the ratio of the 
sectional areas of the cylinder snd the tube Thu ratio was 
5te, and exhaustion was earned to i 4o,ooolh of an atmosphere. 
To test the motion of the ether, a beam from a bnllunt sodium 
flame was passed through two thick parallel glass plates, the 
second one being silvered at the back This plate, by its two 
reflecting surfaces, spht the beam into two, each of which 
travelled thronirii one portion of the narrow tube The 
two beams, reflected near the cylinder by a rectangular pnsm, 
were recombined by the same thick plate and returned along the 
way they had travelled, being finally reflected mto the reading 
telescope by the first plate. Interference fringes were thus pro¬ 
duced in the field of view, the motion of which wonkl have indi¬ 
cated a motion of the ether But no such motion was observed 
when the tubes were tboroughly-fothaustcd, so that it most b. 
concluded that the ether passes freely through tidid bodies. 
The corollary to tUs conclusion, that Ihm u a relahve motion 
between the earth and the himiniferoas ether, though investi¬ 
gated by the author by means of a new and ingmiions apparatus 
' on the Rostitopf, near Freiburg, cenld not be proved 

The thirteenth part of Kerncr and Ohvm’s “ Natural Hutuiy 
of Ftants,” Just published by Mesmt. Blockie and Son refers 
chiefly to the praduction and choncttristies of plant KyMds. 

The Jooa/MwvM/of the Chemkol Soeipty contains, in addition 
to tstpon read before t]fo Society, and abotracU of other papers. 
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• dcKnpUoa o4 the lift woik of the Mo BeoC | C G de 
Mencooc, b]r FM)C P T Cftre, togethet tHOi« portnit of that 
Umented chantiit 

Mo. C. U Pmncb hw MOt ue detofti of ohoervobofM nmde 
iiMde bjr him ot Crowbonm^ HtU, $«!«», daring the great 
iiroet of Janaaiy and Frimiaiy but. In hU rqmrt, he cootiaata 
the period with other perkubof eerem oaM which have occtured 
daring the preient century 

The Gulde4>oolu to Mhidleaea and Hcrtfotdehire, puUiihed 
by Meian, IHflfo and Son, wUl diteet ^ tooriet'e itepi ai^ht, 
and aflord him imtnctiaa upon pointa of mart at leu hutoncai 
intereet, but they fiuniah very little Infenaatioa with regard to 
the conntiei from a eoientiiic point of view 

We have received a “ Gaide to the Briatol Mnacum,” Hr 
Edward WUeon, the Curator The Mnceum contain! a la^ 
number of \-aloaUe objecti, and geology ia very well repte* 
•ented With thb gui^ to amut them, atudcnU of laence | 
must find the ccdlectiaM more helpful than they uied to be. 

The Lamlekn Lectares on certain poinU in the wtiolagy of 
dbeeae, deUvered by Dr P H Pye Smith, F R S . before the 
Royal College of Phyridam in 1891, and the Harveuui Oratiaa, 
deUvered before the College in the followiag year, have been 
puMiibed in vidnnie form by Memn. J and K. Churchill 
The vidnine aleo eontaini a memoir of the life and woriu of 
Harvey 

The Cut that the report of the Marlborough CoUege Natural 
History Society for the year 1894 ruiu into one hundred and 
fifty pages, may be taken u an indicition that the Society is m 
a satltfactory condMon The report contains sammariee of 
lectures delivered during the year, a description of the CoUege 
museum and the coUecttou in it, notes and observatkms, and 
accounts of the work of sections , it is altogether a creditable 
prodncrion. w 

PtJBUUUiM’ catalogues are frequently of great assistance to 
llUaiians and bibUograidiers. K catalogue lately issued by W 
Engefanann, of Leipng, bekaqp to that class of useful publi 
cariooB. It cootams descriptions of aU the books, memoiis, and 
periodkab published by Engelmann from the foundation of the 
firm to February of this year The books are arranged alpha 
beticaUy aceoKUng to the authors’ names, and are also clasrified 
into snlifecta. There is, therefore, no diflhmity in finding a 
volume of which the author or the title is known 

The annual report of the Zoological Society of PhUadelifiiia 
shows that, but ftir grants nude by the City Councils, the 
Gardens would have had to be closed, the receipts from admls. 
sions haviiq^ been too low to meet expenses. We notice that, 
in addition to nearly three thousand free admission dckeU to 
charitable institutioiM, donors, &&, the Society issued fifty j 
thousand tickets to the Board of Education, for the admisrion 
of pupils of the elementary adioois. The collection of anhnals 
now comprises 251 mammals, 416 birds, and 245 reptilea and 
amphibians, or a total of 912 specimens. 

The new edirions received during the peat few days inchide 
the second part of Dr Michael Foetcr’i standard "Textbook 
of Phyriology ” (Macmillan), dealing with die riscues of chemical 
aerion and their respectivu meohanismi, and with nutrition. 
The work, which is now in iu rixrii editian, baa been brought 
into Hne wkh die present state of phyrioltglnd knowledge 
Mccirs.J and A. Churchill have pubifthed a rixth revised editioo 
of " A TremhM on Praetioal Chemiitry,’' by Prof Frank 
aowaf«M Memrs. Smith, EkM. nnd Co. have published n 
fourth edlrinn of Marshall and Huraria "Junior Course of 
Pramkal Zokon ** 
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These an only four ps^cBU ia the Jfaae moaber of Stiimt 
bnt eadi of them ft an Importadt contiilMUiaii to 
sdentifio Uterature. Prof MarshaB Wkid deaenbes the growth 
of knowledge conoeiniiif tte ftntiaa of feet ntengea fay plants. 
He briefly states the aspects of the qnesrioa, sad gins nftrencss 
to the moat Important papata upon lb A valaabie paper 
on the ratio of the ipedfie heats of gases to coattibutod by hft 
J W Ospstick t it affords intsres^ nadittg ia oonnecrioa 
with the recent discustkm in these columns of prints uriring 
from the kinetic theory of giscs, and aiio with nftrence 
to the atomicity of argon. Mr J W Rodger eonchidee 
his most useful statement of die progtem made in pfayii> 
cal chemiitiy during 1894. The papers am dassHied fai ineh 
a manner that it is autf to find what was done in evesy 
branch of the sal>)ect. The fourth paper is fay Mi. J E. S. 
Moore, and hu for lu sabjcct “ The Protoplaitid Body and the 
Metoplastid Cell" 

The current/ mwW of the Anthrr^wlogieal Institute (No. 4) 
cmitslns the presidential addteae daliveied by Prof A. 
Macalister, F , in January lait The Instltnte fay no 
means popsesaes a membership in pcoportioo to the importance of 
i the lohjcets foetered by it " Whm we consider,’’ remariis Plrci£ 
Mscaliatcf," the wide-reaching impHtaime of the myriad of prac 
rieal probimna with which we as aothropoiogists are ooneemed, 
i and the useful work which the Institute hue done in the past, it u 
I scarcely conceivable that our mambetship of 362 should be 
I taken at representing the number of persons to whom these 
I mattnri are interesting And further, it is little shortof a natfonal 
disgrace that in the largest empire of the world, within whose 
boonds then an nearly as many separate peoples, and tribea and 
kindreds and tongues as m all the other natfons put together, 
there is no Impetisl department whose functioa should be to 
collect and classify the bets of the physkali psychical, and 
ethical histones of our fellow subjects ’’ 

Two years ago the American Philoeophical Society, of which 
Benjamin Franklin was the first President, held a meeting, at 
Ftuladeiphia, in commemondott of the ijoth aonivenaiy of its 
foundation. The meeting wac attended by delegates represent 
ing learned societies and institutioas in most parts of the worid, 
and was completely sueceesfiiL The volume oontaiBing fttU 
repotte ri the pronedbigs has oily lately appeared, but the 
delay in its publicatioo is probably due to the many addiceees, 
memoirs, arid plates contained in it j for the printiag of the 
commnnicatiotM, and the pnparstion of nearly sixty plates, 
necensniy takes time when the work is so care^fy done as it 
seems to be in the volume befon us. Among the addrestet is 
one by Dr Roberts (the delegate of the Royal Astronomical 
Society), entiUed " lUuatrations of Progress made during 
Recoit Veers in Attrooomieal Science.” This address is illlii- 
tiated by thirteen plates lepreeentiiig some of Dr Robertif 
cleerical photognpM A ri^y illnstiatod paper on Tertftiy 
Tipufidie, by Dr S H Scudder, has already been noticed In 
these columns (vol so,p iir) Seven plates lUustrate Dr 
A. S Packard’s " Study of the Tiansfonnatioa and Anatomy 
of /^{W critpeim, a Bombyrine Moth,” and sixteen embeOfth a 
paper by Prof A. Hyatt on " The Phyloguny of an Aoqrired 
Ctouacterisile.” Lir^ of space prev^ as from TefefTlng to 
I the meny otbvr papers. Su6m it to s^ that the vriume ft a 
worthy memorial of a lemarkaMe meeting. 

The ZtiUthrifi AnmgniKht ChtmU gives a very oom 
piste account of toe synriMsft of metallic ores hy ciystaUiaation 
ficom erintioa in toe appropriate molten metal, fay Friadridi 
Rdesrier The work Inelato toe produriion of cryataUiaa 
sniphides and srieoidec of such nsetale ae lend, bismiito, and 
sBfur. and of aisenidas, aa ri i neii ides, and fahuMHMdes of pbtl- 
Mtt, patlatoam, and gi^ Hw prodnetkn of rilusr b ftmutK 
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alptifde 'wfil tem to iUutnio tho m«thod fiiDowed. Twonty 
fnmu of tmmnth ymt tatHM u » covnud enable, and two 
moa of vlTM MlipUde wan added By aolatioa of die dowly 
coedad ptodnet m nitne add of ipea6e (ndty i i, there re 
named ameH dark eryitalihitennued with lOrer white eiydali. 
Ihe Jatter coniuted of a hiamuth nlver alh^, and, m tune, die 
adved in the aod On dtyisf, the nmaiaiiv dadc cryatali were 
fonad to poaaeaa a ated bine katre They lofmed pe^gronpa 
of octahedn (dpue ghren m the paper} attacM m rowa 
Analytca proved their coapontion to be repreaented by the 
fonnnla, AgBiS, or -I-Bi,S, 

lKtheeiimntnumberoftheCM/>/eriM<dM/ M GUvesiveathe 
rewltaof adetenranatKmof thedinnty of the new gaa hehum 
M Laiifi^ The gee, estiacted from cleveite, waa treed ftom 
hydrogen by paaaage over red hot copper oxide and ftom 
nitrogen by atetaUie magneemm It contaued no aigrni The 
dennty waa found to be notably leaa than the nnmba given by ; 
Pruf Ranany, bemg o 139 (air > i) or i oa (hydrogen - i) 
The detemuation of the apeotic heat of the gaa haa been taken 
m hand by die reme mveatigaton ihar Ktatea wdl be awaited 
with much intereat 

The adi hh oaia to the Zoological Soaetya Oaidena during the 
paat week include two Rbetat Monkeya (Muanu rkttut, d 9), 
trom India, pnaented, reapectively by Sir Henry W Peek 
and Mr R Edmcadea, a Fataa Monkey (CmapUkitm 
(mitr, 9 ) foom Weat AftKa, preaented by Mr C H Armit 
age, a Campbell a Monkey tampMh d), from 

Weat Africa, preaented by Mwa L Panther, a Hemi^ Gall 
(Zerwr argaUiaus) Brituh preaoited fay Mr J T Oorvm 
three Ocellated Skinka {StfseteibHui), a — Slunk {OMctits 
»>Nd(r), a Defimceleu Liaard {Agama tn€rmu) two Dudemed 
Snakea {ZMnumt Aadma), two — Snakea {CmbptUts 
mtOmm) four Egy|Xian Fryx [£tyx jaoiHu), two Ceraatea 
Vipera (Pi/ww frvttt), two Egyptian Cobraa (lf«M JUm}, from 
low preaented by Dr John Anderaon, F R S , a 

White crowned Monkey (Carvcvrdiw c/dnjpr), a White necked 
Stork from Weet Afinca, two White 

M3aaB»{I9kt«uut»mcr9ialtu) from North Africa aBanafaanda 
Parrakeet (PAyUht barmiai*di), from New South Walca three 

Hauadryadi tb^) from India, fifty -Tree 

IrogafAJ-fo-), from America, depoeited, a Red Decr(Cknwr 

tlafbm), an Aigna Pheamnt (Artuf giganHut) three Ruddy 
headed Geeae (.Brrwafo ruMu'/t), bred m the Gankna 




Im betwero 6 33 and 6 84 yemp. The coniieqnahpt of this 
ancertain^wthai the aearch forttecoaBet at future iSditH mint 
tejp^extended In 1899, the (ftreepmg epbemecHi BUtat bt 
baaed ma mean motion coneapandmg to 6 65 6 84 yaMh In 
190s, tho coma may be vuahle if tbe peawd bea betwren 6 34 
6S$yem, while m 1911 and even lyta, the retnmamybe 
euweted with itill other and poaaible vahMi of the mean naatun 
No w approach 11 lupiter will take phux during tUa interval, 
but the muetton of tne orUt is such tmt the comet ouiABBioech 
and Man Confining attention to the moat wobable 
po^ (6 yean) tht comet approacbea the orbit of Jupiter 
within ooyR, m Hel Long aoy* and that of Man Mrftto 
ooiaR, m net lAin^ a8 Thu intereat in the oametapiuh 
u auU further ihcrea«e 1 by the ipeculation due to M SdudW, 
tlmt thu comet forme 1 orn,iiially a lautt of Wolfe Comet, from 
which It poanbly tepaiaied in 1815 
MatAiunaMiNT oi Radiai Vei ocitifs —The methods at 
preient employed for the meaaurement of the movementa of the 
heavenly bodiea toward* r away from the earth uaually involve 
the nee of a companaon spectrum whether the obaervation* be 
made by eye or by phot igiaphy In apecial cases, however, 
other methoda are emplojed aa, for example the use of telluric 
Imea by Duner m the measurement of the sun 1 rotation It has 


objective priam for the work, on aocount of the difficulty of 
obtaining reference apectm A new method, which bai the 
great advantage of bong applicable to apectra photographed 
with or wtthout sbu has tecendy been euggeated by M 
Orbinaky, of Od^ ( frA Aiwd 3389 ) The prinapte of the 
method u baaed im the fiwt that the dwpfamemenu of Imea are 
dilferent at different wave Icngtha ao that the diatance be 
tween two lines in a spearum depends upon the vdoclty 
of the loaree of bght, the higher the velocity the greater or less 
will be ffie diatance betweoi any two Imre in the ncctrnm, 
aeeocifang u the source of light u approaching or teceoing, and 
providing the dupemon be aufificient, it may be poMble tv 
measure the veloatiea fay thu means ObvioMy the measure 
reenta aw much more (febcate than the direct mcasarei of the 
diqilacemciiu In practice it u propoeed to employ rcferenci. 
stars the veloatiea of which have been dctermuied m the 
orduiBiy way photographic companeon spectra of hydrogen or 
iron One oT theie bei^ photographed on the ihmc pfete aa 
theatar under mvestigation the results will give the velocity re 
lattve^ to the comparison star and hence the afaeohite relocity 
The uiatrnments employed should give the greateet pomiUe 
ladge of wave lewths and it will be speaaHy advantage* to 
obtiia. aa «mt a olfierence of dtspeisKm as poanUe betweeli thi 
extreme ^Is of the spectrum It u diown by actual figures 
that the meanuementa are quite practicabie both m the case of 
the Potsdam spectrogiaiA and m the objective pnsm eftitdojid 
at Harvard (^lege It u m the case of the latter eiaes of 


Ol/X ASTRONOMICAL COLUMN 
. 99**” *89* V (BAJUiAap) —The orbit of thu comet, whidi 
W been ffiecuieed bjr Mr J G Porter (AttrmmuctU/ourmf. 
No 310), has recently been made the subject of a further lavmti 
gatiaii by M J Conid but the elements, reolng as thw do 
<« a vary few obaervauons, itdl remain uncertain to a conader 
able extent The comet waa discovered phatogimphieally, on 
Oetobm la. 189a, aod regular ofaaervaUonadon^e^ b^ 
Nove mber aa, t8^, about six weeks only from the date or du 
covciy, but aniablated obeervation made at Nice on December 
8 not taken ato the theeuaeam by Mr fteter, indneed M J 
Cornel toreopen the mqhwy, with the ef makuK a betto 
detenmatioa of the penod Mr Porter’s wbirrepreanited 
werrore -oosa and -i3*9 .mRA 
rely 1 and eoniidenag the ffifficalty of 
a dtacnpaacy u not bmr than be 
lMtty4Beenotiiiggett tte poiabOity of 




««.*? ibow that the obaarvatioiH 


^ obaarvatioiH can be equally weft aatiafied 

y .t hla leiaotqiiitethttweBfieth part of dw whole aaodon, 
neremte the period h uaeartate to ititwantttdiiHrt, cr eb^ 

Hipe that the attcertaa^111 ^ aaean motaHi 
“•y to eWier Hde ef Jpertank, e 5 diet the period 

*337i vou Si] 


Two Remarkablb Binary Starr —Apart from the binary 
itara which can only be recogniaed aa luch by the aid of the 
spectroscope the two binary stars of diorteat permda at pre 
lent known are a Pegaai and S Equnlei 1 he orbits of theiL 
have been redctennii^ fay Dr See using all available ofaser 
vationa, manv of which are due to the industry of Prufr 
Burnham ana Barnard The elemenu deduced atwaafidlows 
{Attr Mk * 3x85, 3x90) — 

« Pma« I EevuWi 

P 1143 years 1145 years 

1 09603 18938 

t 04P 014 

a Q 4x16 a> 0*453 

• 81 a 79* os 

A 116 as aa'a 

A 89* a 0* o 

* -31* 5336 -3i’44« 

Prof Burahanrhaa repeatedly called attcntioa tn the UMon 
aaee of lyeaenatic efoiemtioDa of rapid biaanea with uiigc 
te l eac op ea, to that we should in a few years get good orfaiu 
whidi In the eaee of most bmanes would require the observation. 


It witf bq> teen that there u etiB a great gap between the 
takeoepte aud mctnecopK bmuiea, but it u quite pocsible that 
•w the fwwen of both wet r u e aUnte are meteaaed the gap may be 
gradually tbortened fitoan both Mec 
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FHE Sl^ S PLAtr IN NATURE ‘ 

VI 

VXn (.omc now t the thiitl new point of view Meny 
appeieat *Ur» art rially centres of nebule %t of 
mettonta. fwanns 

In that very simple suumtnt we have nerhapa tht very 
gitatcst and the most fundamental change which has been sng 
Kesttd Ijy the new hypothesis I am qnite certain (hat all of 
) lu who have ttad text txiolu of agronomy will he ptrfectly 
familiar with the statement that all stars are distant suns I 
hxie written that mytelf several ttilues, bet I now know that it 
iv not true Somt stars instead of being distant suns like our 
sun a condensed mass of gas with a crust gradually forming, on 
It and a thick atmosphere over it are sim^y the brighter con 
densations, the central condensations of nenula whether they 
la. like that of Andromeda or planetary nebufae or such a 
nebula as that of Orion V ou see the idea is pcrdctl) new and 
comidetely different from the old one, which taught us that alt 
stars were suns Shortly slier I made this assertion photo 
(,raphy came to Mr aid and I am so fortunate as to be able to 



»li 34 Net lU rounds Argus (Dr (.ill) 


prove to you the absolute truth of it by an appeal to Nature 
herself, that is I refer for demonstration to autobiogra(d»cal 
romrds with which the heavens themselves have suppbed us 
Among the finest and most wonderful of the nebulse u one 
which unfiirtunately we do not see here, beeausc it is in the 
southern hemuphere it is that surtouiiding the star g in a 
wonderful cpiMellation Argo, which it u quite worth whde to go 
south to see, were there no other reasons From the photo 
graph you sec that there is such an intiinate connectuM, such 
an obvious relation lietween star and nebula that it u impos 
sible for us to imagine for one moment that they are not most 
cloMty and Mimateiy connected. 

1 w^l now faring liefore you another case which we can, all of 
us, see, so far as a ceruin part of the phenomerui is concerned 
and especially at this time o( the year I refer to those “ stars, 
the sw PteMds, which you will remember once lost a suter 
that one sees m the constellauon of the Bull Here they are. 


t RsviMd 6nai t ho rth s n d notoi of a couisi of Uemns to Work 
It tho Mofsom of Prscncal (.ooloigr dunng Novoiabsr and D 
8o4 ((feotla a ad ftoa page 14) 
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photographed tw Dr Roberts Yon see they are notrtars, they 
are nebulie What we see in this photograph (see Fig 25), in 
the case of each so called “ star, is obn^, we see the centre 
of condeiuaiion and more than that, it u not a simple con 
dentation hut there are stream lines going in all duections, 
and the maximum lumuiosity where we loMte the ' star," is 
just at the place where, according to this photograph, the 
neatest number of these streams cut each other, and where, 
therefore we should get the greatest possible numberof collisions 
per secinid of time The main pomt demonstrated by this 
photograph then is that we are not dealing with stars anything 
like our sun we are simply dealiiw snth nebulous condensa 
tions 1 can show }ou the spectra of the brighter parts of these 
condensations md )ou wdl see thst they resemble the spectra of 
ordinary stars Br^ dark bnes of hyilrugen are represented 
III every one hence although we are dealing not with a star 
like the sun but a meteoric condensation—a place of inter 
section of streams of nebulous matter we get a spectrum such 
as IS ranerally xss icuted with the spectrum of a star And for 
this there is very g sd reason 

Here an interesting poiqt cornea ina Suiqiose that we wished 
toohwrvespeetns opwa^ whgt wa» gouy on m tht»e ffdndensi 
turns ind that I allow the ipu^ of one of them to fall on the 
' slit of the spectroscope, so that we hav« the condensation at the 
centre and the ends of the illt of the spectniscope beyond the 
condensation At the centre whcffiithe sbt crosses the con 
1 densalion of course we shoidd have the apectrum whichyou have 
already seen on tht screen a apretntt indicating that there is 
sometiung there which mves us a coipHnious spectrum, 1 < one 
nch in ill the c .lours of the rainliow hut that some of the liMt 
ts absorbed here and there m consequence of the stirroundmf, 
atmosiihere of hidrigen gas So much for the centre Next 
consider what will happen when I observe for instanoe, this or 
that part of the nebula where the condeiisatiun is abrnt, we 
shall not get alisorption phenomena but we shall get radiation 
I phenomena and thenf >re a long bn^ht line representing Ae 
) ladiation of hydrogen over a large area, and at the middle of it 
the ordiniry spectrum of a star IW t ampbell at the l4ck 
Observatory has recently su^ected Isfcother star to a similar 
treatment and y. u will see (Fig 26) what be has found By 

m the slit >r tht spectroscope uprm the imsge of the. star 
V that he gets the spectrum from one end to the other, 
hut you see that it the place occupied by one of the hydrogen 
lines he gets a much longer image of the slit showing that he 
had to deal there with a star immersed in something s^ich whs 
competent to yve a spectrum of hydrogen What was that 
something ? V ou can understand perfectly well that if one of 
the Pleiads had been examiudd m the same way it would he 
quite poMihle that we should get just such an appearance as 
Prof Campbell was fortunate enough to obtain This raises 
an interestuig ouesUon in which astronomic thought has been 
going up and down now for the last fourteen or fifteen years, 
and 1 think I cun show you exactly how the matter lies The 
diameter of the sun IS very nearly a milheaiBilM Now,suppose 
that the diameter of the solar atmo^ere was ten nulbon miles, 
then if sve were by any means whatever to spectroscopieally 
examine the image of the sun under such coaditioiis that w the 
light coming from these diffeml leguins could enter thesht of 
the speetroseope at the same bme, and give us, added together, 
the wljole hght we should be able to determine practically what 
we m^t be able to see under these conditwnV fay some such 
considerations as these — 

Ouuneter of the sun one million miles 


Dumeter of the se_,__ 

We should therefore get the lq{ht from the sun in the ratio of 
I to 99 'of the light from the atmosphere Now suppose that 
there is akiy chemical connection between the absorption in the 
light of the sun and the tadiatioa in the li^t of the sun s at 
mosphere, if we sweep the sltt tff the sjiectroscape akmg theedM 
of die sun the part oi the spectrum which wntes fiir us what Is 
going on in the solar photosphere, gives us the spectrum crMMd 
^ dark lines, the effect of the atmomhere is to absorb the light 
of the more distant son at which we Kiok, and the result of the 
uhsorpUon is to give us dark lines 

But when we look at the atrooapheie which ts restuM on the 
eto of the sun and took at it where there is no bngnter sun 
bamd afahorptioa no comes mto play, and we get bright 
lines This u what happens when we kwk at the sidaratnuxqihere 
above the sun's edge and the solar atmoaphere betireen us and 
the sun So long ss we are telling the sto^ of the sun, we get 
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the duk lutt, m> Iona ai we art. telling the itory of the jnin a 
atmosphere, we get hnght lines 

We fbunil that the area from which the sunlight comes to us 
IN represented by l whereas the area from which flie atmospheric 
light conies to us is represented by 99 so that if the light of the 
atmoa|dtere is very much dimmer than the light of the central 
sun in consequence of its enormous area we may get some light 
from It mtermingled with the light of the sun itself in our 
spectroscopes 

1 herefbre when we look at the complete spectrum we may 
lose the dark h^rogen lines in the spectrum ctf the star, and we 
inaygetbnghtlmes instead of dark ones tot every line in the 
spectrum of a star which is filled up hy the absorption a sub 
stance the Ime of which may be seen bright m die spectrum of 
that Mar’s atmos(diere Thus thtre ts the posubility that when 
we base to deal with bright lines in the spe^rum of an apparent 
star we may be dealing with the stni isphere of the star \ ou 
svill at imee see that, if we are dealing widi a pure meteoric 


Fk «5 .<Th( Pfauadm (I)r Kobstu) 

am^omeratioa, then of course we shall get that appearance beyond 
all passible question ^ 

Now, let me give you me or two cases showing you how 
this thing works out The stron|M case would te that we 
gM the bright hvdrogen lines putting out the dark 
hydrogen lines, so tliat u sve got a class of stars without any 
d ^ hydrogm lines, we ahauUTb^vbAed^u^ppMu^ 

&ii^ bnidit bne» from the larger area just cancelled the eflfect 
of the other light from the very much smaller area Another 
way that we might expect this thing to work would be that we 
Mwuld not get the bum hydrogen lines entirely putting out the 
dmdt hydrogen bnes, but that we should get a thinner Ime in 
the centre « a broader dark one Now, that really happens m 
several stars m the heavens. 
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I give m 111, 37 untouched ^lotographs ,f a «Ur in 
Onun and a st-u m c issi ipeia. The Guter is very like the 
dar in Orion btciuse ill the absorption lines ire com non to 


ihwidedil 


HS 

U lb nanow lilt. 


Fic —Prof rsnp1»n b mat on of the F Iiiw of hydraom in 
■he spe iru of s hr ght line star 

the two stars but I ma> p int out to )ou that wt get a IsruAt 
hydrogen line ninniiK d mil ihe centre of the dark ones We 
may have such an enect produced either by a star having an 
enorni is atmosphere or liy the star with 
whi h we are deabng being simnly the central 
condenssti n f an enoniunis nemla 

I am I ounil to say that when I btg^n this 
w irk m 1876 I was under the impression that 
such |ihen imena were due only to the effects 
of the atmosphere But one lives and learns, 
ami since thin I base come to the cohesion 
tiuit that explanation is not the Iwst one and 
that when we gel such )ihen(aiiaim.ghithise 
you 11 >w see on the screen we ha%e iwHy to 
deal with the central condensations of nebulous 
swarms 1 do not hesitate to bniffi these facts 
litfnre you because it is partieuUrly in this 
conneclion of th mght and experiment sn I 
cum))anson that whaleier jirignss which is 
now being made in astronomical scitiire is 
lieing secure I <*• 

Associated with this \u.w we have the state 
mentthal stars with bright lines arc clofiely 
associateil with nebul e as evldaiMlgtby their 
structure \ou will see that thtw is one 
method which enables us to compare the luight 
lines in stars hkt y Cumopat. with the 
nebube as it gises us an upiiortumty of deter 
mming whether or not the bright lines seen 
III the so called bright line stars are or arc not 
the same as the bright lines seen in nebul v 
In the first inquiry m this doection, which 
eonnited of a statistical statement of the 
number of tiroes certain Imes were seen m the 
spectra both of nebube and of bright line 
stars It was stated that nine hnes were com 
cidsnt and that and other work done about 
that time was of such a very trenchant nature 
that Prof Puskenng, who w one of our very 
highest authorities in all these matters, ae 
cepted at one* the groupmg together stars 
basing bright Imes m their spectra with the 
nebube That, vou see was another very 
definite sten in ausance indeed 
I can snow you a map giving you the 
esidence of this kind which has hen brought 
into court We base in it the hnes qeen in 
the spectrum of the nebula of Onon, and the 
longer the line u the stronger it u in the 
pbotograph Then we have underneath the 
lines recorded in the Onon stars, in the bn|^t hOe stars, ipd in 
the planetary nebube, amtif you wnll east your eyes down 
these chief lines, you will sec that there is a ttmisideimble 
number of lines common to all these bodies 
That IS the kind of isidenca on which sve base been com 
lulled to rely to answer the question Is there any chemical 
refaUionilnp, and therefore physKal feUtwnshtp, hirtwetn the 
bright lipe stars and the neUifai of Onon ? And you sec the 
evidence is \uy strongly m frtvnur of an aBirm^ve state 
ment Not only does Prof Pickering accept it, jblit Prof 
Keeler also confirms it He mys the spectra of the jdanetary 
nchubs have a remarkable rewmbbince to the br%ht line 

^ even more fortunate for us than all this is the fret that 
Prof Campbell has just fiiushed a most important and labolfrous 
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nudy of thne itan at the Lidt Obwmtory, ud hu ohecrved 
all the lines in the spectra of a mueh mater ntmiber of itan than 
was isailable when I began the inquiry} )us measurements are 
eery much more accurate than any that were poaaible then to 
me What ha^ns when we come to deal with hu rtMlts ? 
The thing u a Qvwsand times more conviacing than it ever was 
When we take Campbell s list, we get veiy many more ro 
incidences than we had when we dMt with Pickenng s So 


seems to confirm the idea The great question u the quesDon 
of carbon \ ou know the importance of carbon in a star like 
thu because we have had cartxm differentiating comets from 
nebube, and finally the discovery of carbon m the nebul'e 
I have some aimaratus here to show you, which illustrates 
what one has I > do in studying the spMrum of carbon, we 
must not only ilcal with it m its ordinary form, and obserse the 
iqiectnim as seen in the Bunsen flame, and so on, but we must 




V 



yCassio^ciac 


YOrionis 

—spectra of Y Custopci and UaUams ftew ph tograi bs t >1 


that, the further we go in this inquiry the greater is the nuntber j 
of coinadences I told you that m the first inquiry there were 
nine coincidences observed now we get nineteen coincidences | 
out of thirty three We are theafore lustified in saymg that the 
more these phenomena are oluerved iru. more elobciy associated 
are they seen to be 

Let us take the case of one of the hr^test stars of this class in 
Argo, the spectrum of a star which my friend Respighi and mysr]f 



get different comixiunils of carbon and expose them ti diSeKnt 
temperatures and different pressures That has lieen done 1 y 
myself and ithers ounng the last twenty years I suppose 1 
have made th usan Is if observations on the spectrum of earbon 
w different f irms xnd condili ms 
l-ig 28 shuas 1 senes of iihotographf of the same carbon com 
pound m the same tulie, takim under different conditions, you 
will set that there is a veiy considerable difference in the 
mtematy of the same bands as the pressure of 
the |,as has been changed the paitiiular part 
if ne of ihe hands which you see enha^ I 
Htms to be playmg a role of c maderoble ini 
|H rtance m the spcKtra of some of these stars 
Thu u shown merely as an indication of the 
kind of minute work which is absolutely essen 
till to determine what is haiipeniiq, in the 
(hemical elements in these budies 

J Norm IN Iockysr 
mtiHMd) 


Fia >1—Spsctntin of carbon St ditTenDl temperatuTH 

were the first to see on a very hot ni^ in Madias in 1871, a 
beautifiil spectrum with many bright lines Now, here thw 
bright lines aft indicated in the diagram, and we find Iqr 
aaempling to study their real posittons that some of them are 
due to carbon, and some of them to non, and some of them to 
sodium Prof Cainpbell bos recently included the study of thu 
star m hu work at Lick, and everytlung that be hoi done there 
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deputaboo was reteived by thi. Committee it 
their meeting on luesday last at the Luildball 
1 he object of the deputation was to present 
the following memonsl — 

^ OUT memonslists have heard with grase 
concern that your Committee have been urged 
to put a stop to all further removals of treeb 
in t iqnng Forest for a period of yeatb The 
undenigiied havee s a min ed the area in question 
and ore of opinion that such a resolution, if 
ssnctioned by your Committee, would be productive of un 
doubted imuft to the Poiest, especially at rwands thoae 
of foughtun, bppug, Waltham and f ' 
ed with a d 


"Tboie who have approached you with the reooest to 
e have referred do not appear to have apprebenoed the s 


which 
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conditrau which were brought about by the arreat of poUatdiog 
enacted m 1878 

*' Many) of theae pollardi, whether ungie tree* or ipoupa, an 
capable of pictureaque development but only undw healthy 
conditioni and with adequate apace To leave them all to mow 
together several hundr^ to the acre—will lead to mutual de 
atruction, while the contmuous overhead ahade destroys the 
undermrowth and the vaned vegeUtion which conabtutea the 
chief cSbarm of a foreat and the hope of lU reprodnetKm m the 
future 

" The evils we have indicated are ilready sufficiently mamflnt, 
and It must be obvioua to all competent ofaservera that, unless 
timely steps are taken, a few years further growth must produce 
a sii^larly monotonous, artmcial and unhealthy result 

of us have been familiar with the Forest for many years, 
and can certify to the great improvoment and the increase of 
natural growth which has already resulted from the operationsof 
your Committee, now continued for many )ean ’ 

The followuq; sig^ures were attached —The Earl of Gams 
borough, Viscount Fowerscourt, Lords Northboume, Kayleigh 
(L^ lieutenant of Eases) and WaUingham, Su John Lub 
hock. Sir W H Flower, Right Hon J Bryce (PresMent of the 
Board of Trade), Ri^t Hon G Shaw I efevre (President Local 
Government Board), Mr Justice Wills, Sir Robert Hunter 
(Soliutor to the Post Office), Prof G S Boulger, Mr Horace 
T Brown, Mr F Chancellor (Mayor of Chdmsford) Mr W 
Cole (Seemtary to the F ssex Fielu Club), Dr M C Cooke, 
Prof J B Farmer, Prof W R Fisher (Rojal Indian Fngineer 
ing College), Mr W Forbes (Agent to the Duke of Richmond 
a^ Ciordon), Mr F Carmtliers (tould Mr J L Ilarting, 
Mr T V Holmes, Mr David Howard (President of the Lssex 
Field Gub), Mr Andrew Johnston (Chairman of the Essex 
County Council), Mr H Johlin (llq^ ShenlTof Essex), Mr T 
Kemble Colonel LockwoM, M P Dr Maxwell Maaters Prof 
R Meldola Mr Bnton Rmere K A , Prof E B Poulton, 
Mr A Savill Prof Stewart, Mr W White (Cumtor of the 
Kuskin Museum) 

The following memorial bearing (he signatures of about forty 
rendents in the Forest district wsi, at the same time pre 
sented — 

‘ We, the undersigned, being residents m the Forest parishes 
(■eg to state that we have witneusxl with satisfaction a great 
improvement in the aspect of the 1 urest directly due to the 
removal, during the past sixteen yean, of inEnor stems, and to 
the consequent advance in beauty of those that remam, as well as 
the encoursgement of healthy young gr >wth We an. certain 
that It will be an irrepaimble misfortune if the carefiil thmning 
which has been hitherto earned out is not steadily contmued 

“ We further beg to assure the Committee that in our ofunion 
the operations in Hawk Wood so far from being excessive, 
still fiill short of what u required for the healthy growth of oak 


“In Monk Wood there is already a uuuked improvement 
following on }our removal, eighteen miiiths ago, of a propor 
lion of the poorest pollarded trees The same Is Irue, even in a 
more marked degrM of Lord s Bushes We believe that, if 
the gentlemen who have appeared as cntics of your management 
were to judge of it by the appearance of the portionsttunned 
three or four years after thmning instead of immeduitely after, 
wrhen they necessarily have a bw and unattmetive effect, they 
would themselves be of a different opmi m 
“ In conclusioo, we bw to assure j iu that the view that the 
of the Committee has been destructive is not entertamed 
by those Uving on the spot who are most qualified linudge ’ 

The deputations were formally introducM b> the Chairman of 
Uie Ehcz Council and the first memorial was presented Iw Prof 
Meldola The ComimttA>‘sras addressed also by Sir Robert 
Hunt er, Prof Boulger and Mr I C Gould After these re 
prerentations the public may safely disregard all future expres 
of irresponsible and unskilled opini ms in the preu The 
<3isinnan of the Qmmittee aaured the deputatioa that their 
policy would not be influenced such cnbcisms 


SCIENCE IN THE MAGAZINES 
MR HERBERT SPENCERS second article on "l*ro 
foasioaal Inititntioiu ’ appears m the Cmttmpantry 
The Mtiele deals snth the mtimate relation between the pnest 
and the mtdicine man of cariy societiei, and ahosirs how the 
originated &om the pnest Many prooft are 
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given that medical treatment wat hnw associated with priestly 
rancUons, and that the uncultured mind Still believes in some of 
the methods the primitive medicine man Mr Spencer haa 
also an article in the hvrtHifJtth, in whicb he exhibits the in 
secure base upon which Mr Balfour has bud bii “ Fanndatfons 
of Behef,’ and desenUs that distinguished luthors dialectic 
efforts, as well as Lord Salisbury s addreta to the Bntiah As 
kocMtion at Oxford, as Sitcnficial oflimngs of effigies to an 
apotheoaised public Ntilher one nor the other have pro d uced 
the fiunteit impretnon in the world of aaeace Another article 
which may interert our readers deals vnth Umvemty degrees for 
women, the wnter companng the acbon of GottinStn, m recently 
granting a degree to Miss Chisholm, with the policy of Oxford 
and Cjunbndm UmveruUes as 11 women studentk 

In a lupetoly lUustraUd paper, entitled ' The Discovery of 
Glaeicr Bay,” that veteran explorer Mr John Muir gives, m the 
CttUwy, an account of his journey to the now famous Glacier 
Bay of Aluka, m 1879 1 he great publu; library m Boston is 

desenbed m the same magarme its artistic aspects by Mrs S 
Van Rensselaer, and its ideals and workmg confobons by Mr 
Lindsay Swift 

That fluent wnter 1 hs, the author of “ A Naturalist on the 
Prowl" and other equally attractive works, contnbutes a short 
paper, entitled “ Voices of the Induin Night, to the Sunday 
Mageamu F thnolcmUs may he mtererted m an artwie by Misa 
A Spinner m the Natwual on beliefii concerning " Dupptei 
prevalent in the West Indies A ‘ Duppy ’ is not simply the 
negro equivalent fix a ghost, but is rtgaraed as Ihe shadow of 
the departed 

There are two popularly wntUn papers m Limgman s, one, of a 
Selburman character, by Mr 11 C> Hutchmton, and another 
concerned with the natural processes inv lived m the evolution 
^ soil m general and golf links in particular by Dr Fdward 

Seieut* Gem/ has among its articles one on explosions in 
clcctiw light mams, by Mr J A Wanklyn and Mr W J 
Cooper, and some suffieslions with refuenre to the work of a 
scientific society, by the Rev H N Hutchinson Ckambert s 
Jeumal contains short paper), on soluble paper, Scottish gold 
fields, forest dwarfs of tne Congo, and the habits and tastes of 
I epidopttra. Stniuer has some common sense remarks by 
Dr J W Roosevelt, on eycluig from a phjuological point of 
view 

We have received in addition to the magannes named in the 
I foxemixi^, ffumoHitanauiinAGeed lyerdi but no articles m them 
I call for comment here 


ARGON ^ 

T r IS some three or fiwr years smee I had the honour of 
lecturing here one Fn&y evening upon the densities of 
oxygen and hydrogen gases and upon the conclusmns that 
might bt drawn from the results It is not necessary, therefore, 
that 1 should trouble yon to night with any detail as to the method 
by which gases can be accuimtny weighed I most take that as 
known, merely mentioning that it is substantially the same as is 
used by all mvestmtors nowadays, and introduced more than 
fifty years ago Yj Kegnault It was not until after that lecture 
that I turned my xllention to nitrogen, and in the ffht instance 
I employed a m^od of preparing the gas whudi ongmaied with 
Mr Vernon Horcourt, of Oxfiwd In this method the oxygen 
of ordinary atmospheric air is got nd of with the aid of ammomn 
Air is babbled through liquid ammonui, and then poared through 
a red hot tube In its pa>iage the oxn^ of thi ailr combmet 
with the hydrogen of the ammonia oil the oxygen bting m that 
way burnt up and converted mto water The excess nf ammonu 
IS subsequently absorbed with acid, and the water ^ ordinary 
desicrating agents That method is very convenient, and when 
I bad obtained a few concordant results by means of it, I 
thought that the work was complete and that the weight of 
nitrogen was satisfluHonly detenmned But then I reflected 
that ft u always advisable to employ more than one method, and 
that the method that I had uwd—Mr Vernon Harcourts 
method- was not that which had been used Iw any of those who 
had preceded me in weighing mtrogen Ihe usual method 
consista m abaorhing the oxygen of air by means of red hot 
copper, and 1 tbom^t that I wght at least to give that method 

1 A dlMOurM dshvstsd at the Royal lumndon on Fnds) \|inl 5 by 
lb. Right Hoe LenIRayIdth FRS 
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1 in il, fully ejkpectiiiu tu obtain forthwith a value m harmony with 
that alicady afl'ordi.il Iiy the ammotua metbud The rewlt, 
however, provcil othtrwiae The gaa obtained by the copper 
method, a* I may call it, proved to be one thoiuandtnparthciiier 
thm that obtained b) the amfnonia metbod , and, on rej^itinn 
that diflerence wav only brut^ht out more dearly nu, was 
diout three years ago Then in order, if poMible, to get 
furl her light ujxin a discrepancy which puzzled me \ cry much, 
and which at that Ume, I regarded only with disgust and 
impatience, I published a letter in NATiraF invituig cntietuns 
from chemists who might be interested in such questions I 
obtained various useful suggestions, but none going to the root of 
the matter Several (lersona who wrote to me iinvately were 
inclined to think that the explanation was to be sought in a 
iiarti-il (bssociation of the nitrogen dented from ammonia for, 
lieliire going further, I ought to explain that, in the nitrogen 
obtained by the ammonia method, some—about a seventh part 
18 denved from the ammonia, the larger port however, liemg 
derived as usual from the atmosphere If the chemically 
denved nitrogen were partly dissonated into its component 
atoms, then the lightness of the gas so pre|iared wtuld lie 
exidoined 

Ihe next step in the inquiry was if possible to exagraiate 
the duerepaney One s instinct at first is to try to get no of a 
discrepancy, but I liebeve that expenence ^ous suth in 
endeavour to lie a mistake What one ought to do is to magnify 
a small discrepancy with a view to finding out the explinatitin 
and as tt apfKared in the pasent case that the root of the dis 
crejniuy lay in the fact that part of the nitrogen preiiared liy the 
ammonu method was nitro^n out of ammonui although the 
greater part remained of common origin in both eases the 
application of the pnniiule suggested a trial of the weight of 
nitrewen obtained wholly from ammonia This could easily 
lie ekine by substituting pure osyten feir atmospheric «r m 
the ammonia method, so that the whole, instead of only a part 
of the nitrogen rolleeted should lx denved from the ammeSiia 
Itself rhe disereiiancy was at omt niagrufieil some five times 
The nitrogen vi uUamed from ammonia proved to be alxiut one 
half )ier cent lighter than nitrogen olitained in the ordinary way 
from the atmosphere and which 1 may call for lirevity “ atmo 
sphene nitrogen 

That result stood out pretty sharply from the fits! hut it was 
necessary to confirm it lij comfiansan with nitrogen chemically 
denved m other ways rhe talile Ixfore you gives a summary 
of such results, (he numixrs lieing the weights in grams aetually 
contamed under standard eonditions in the globe employed 


U) hot eopixr (ibQz) 

By hot iron (1893) 

By ferrous hydrate (1894) 


* 3101 
2 3100 
a 3102 


Mean 2 3102 

(itrMK VI NnmxFa 

hrom nitnc oxide 2 3001 

From nitrous oxide 2 2990 

From ammonium nilnte punfied at a read heat 2 3987 

From urea a 2985 

hroni ammonium nitrite punhed in the told a 2^7 


'Mean 3 2990 

The diflereme IS about ii millignms, or alxnit one half per 
celt , and It was sufficient to prove conclusively that the two 
kinds of nitrogen—the chemically denved nitrogen and the 
atmosphene nitrogen—differed in weight, and therefore, of 
counc, m quality, for some leaion hitherto unknown 

I need nut spend time in explaining the vanoui precautions 
that were necessary in order to ettabliM surely that conclusion 
One had to be on one’s guard against impunties, especially 
against the presence of hydrogen, which might serioudy lighten 
any gas in which it was contained I bebeve, however, that the 
jitecauliona taken were sufficient to exclude all questions of that 
sort, and the result, which I published about this time last year, 
stood shsrply out, that the nitrogen obtained from chemiad 
sources was difierent from the mtr^n obtained from the air 
Well, that diflerence, admitting it to be edsblisbed, was 
suffioent to show that some hitherto unknown gas is mvolved m 
the MNtr It might be that the new gas was dissociated 
nitrogen, contained in that which svas too light, the chemical 
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nitrogen -and at fiist that was the explanation to which I 
leonra , but certain experiments went a long way to duKOurage 
such a supposition In the first place, chemical evidence—and 
In this matter I am greatly dependent upon the kindness of chem 
kol fhends—tends to show that, even if oidinary mtrogen could 
be dissociated at all into Us component atoms, such atoms 
would not be likely U> fcnjoy any very long continued existence 
Even ozone goes slowly liack to the more normal state of oxygen , 
and It was thought that dissociated nitrogen would have even a 
greater tendency to revert to the nomnal condition Ihe ex 
penment suggested by that remark was as follows- to keep 
(hemicfil nitrogen—the too light nitrogen which might be sup 
posed to contain du«vciated moleeules~for a good while, and to 
examine whether it rhanged m density Of course it would be 
useless to shut up gas in a globe md weigh it, and then, after an 
ratervol, to aeigh it ogam, for there would be no op(xirtunity 
for anv change of weight to occur, even although the gas within 
the gtube had undergone yime chemical alteration It is 
necessary to re establiA the stindard eondiUons of temperature 
and pressure which are always understood when we speak of 
filling a globe with gas, for I need hardly say that filling a globe 
with gas IS but a figure of speech Lver^hing depends upon the 
temperature and pressure at which you work However, that 
obvious point being tiorne m mind, it was proved by experiment 
{that the gas did not ehange in weight by standing for eight 
ynonths a result tending to show that the abnormS bghtness 
was not the consequence of dissociation 

hunher ex|ienmcnts were tried upon the actum of the silent 
plectnc disch itge both upon the atnuispheric ml rogen and upon 
the chemically derived nitrogen but neither of them seemed tu 
lie sensibly affected by such treatment yi that, altogether, the 
Inlance of evidence seeped to inibne against the hyqiothesis of 
abnormal lightness m the rhemic illy denved nitrogen being clue 
to disyuiation and to suggest strongly, as almost the only 
{lossible alternative that there must be in atmos]^nr nitrogen 
some constituent heavier than true nitrogen 
At that peuni the question arose What was the evidence that 
all th« so calleil mtru|n.n of Ihe atmosjvhere sv ts of one quality ? 
And I remcml c r I tliink it was alxiut (his time last year, or a 
little earlier putting the question to my enlleague Prof Dewar 
Ills answer was that he doulited whether anything material had 
been done uivm the matter sinee the time of Cavendish, and 
that f had iieller refer to Cavendish s original paper That 
advice I epiickly I illowed and I was rather surpn>^ to find that 
Cvvendish had himself )>ut this question ejuite as sharply as I 
cewild put It 1 ranslated from the old fashioned phraseology 
connected with the theory of phlogiston, his question was 
whether the inert ingredxnt of the air is retlly all of one kind , 

I whether all the nitrogen of the air is really the same as the nltro* 
gen of min Cavendish not only asked himself this quespon, 
but he endeavoured to answer it by an appeal to experiment 
I should like to show you Cvvendish s experiment m some- 
I thing like its nngiiiil form He mverted a U lube filled with 
mercury, the legs standing in two separate mercury cups He 
then passed up, so as tu stand above the mercury, a mixture of 
nitrogen, or of air, and oxygen and be caused an electnc 
current from a fnctional electneal machme like the one I have 
before me to pass from the mercury in the one leg to the mercury 
in the other giving sparks across the intervemng column of air 
I do not |>rr pose to use a fnetkinal machine to night, but I will 
substitute fur it one giving electncity of the same quality of the 
construction intnxlu^ Mr Wimshurst, of which we have a 
fine apeeimen in the InsPtutlon It stands just outside the door 
of the theatre, and will supply an electnc current along insulated 
wires, leading to the mcrcu^ cups , and, if we are successful, we 
shall cause sparks to pan through the small length of air included 
above the columns of mercury There they are, and after a 
little time )ou will notice that the mercury rues, indicating that 
the gas IS sensibly afaMirbed under the influence of the sparks 
and of a piece of potash floaPng on the meicuro It was by 
that means that Cavendish establMed his great discovery of tM 
nature of the inert ingredient in the atmeemere, winch wc now 
call nitrogen , and, as I have said, Cavenduh himself propoaed 
the question, os distinctly as we can do. Is thu inert ingr^ent 
all of one kind? and he proceeded to test that questxni He 
found, after days and weeks of protracted expenment, that, for 
the moat port, the mtrogen of the atmoaphere obsothed m this 
manner, was converted into mtrcmi acid, but that there wu a 
small lendne remouimg after prolonged treatment with sparlm, 
and a final absorption of the residual oxygen That readne 
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amounted to about put of the mtm(^ taken , and Otvendiah 
dmws the ooncinaon that if there lie moK than one inert in 
([redient in the atmoapbere, at any rate the second ingredient u 
not contained to a gr^er extent than i), part 

1 muit not wait too long over the experiment Mr Gordon 
tellx me that a certain amount of contraction hax already 
occurred , and if we project the U upon the aereen, we ahafl 
be aUe to verify the nmt It la only \ queation of time for the 
greater part of the gaa to be taken up, ax we have proved by 
I^uninary expenmenta 

In what I have to say from this iximt onaarda, I muat be 
underxtood ai speaking aa much on iKhalf of Prof Ramsay ai 
for myaelf At the firxt the work u hich we did was to a certain 
extent independent Afterwanls we worked in concert, and 
all that we have published in our joint names must he regarded 
as l^ing equally the work of both of us But, of course, Prof 
Ramsay muat not be held responsible fur any chemical blunder 
into which I may stumble to night 

By his work and by mine the heavier ingredient in atmo 
spheric nitrogen which was the origin of the distrepancy 
in the denaities has been isolated and we base given it 
the name of “a^n’ hor Ihia purpose we may use the 
original method of C avendish, with the advanlaM of modern 
appluuicea We can procure m ire powerful deetnc sjiarka 
than any which Cavendish could command by the use of the 
ordinary Ruhmkorff cod stimulated by a battery of (>ruve 
cells, and it is possiUe so to obtain evidence of the existence of 
argon 1 he oxidation of mtrugen by that method goes on pretty 
quickly If you jjut some ordinary air, or, lietter still, i niivtiire 
of air and oxygen, in a tutie m whieh electne sperks are made to 
pass for a certain time, then in I mking through the tulie you 
observe the well known reddish imngo fumes of the oxides of 
nitrogen 1 will not take up time iii going through the esjxn 
ment, hut will merely exhibit a lulie lire id) prepared (image on 
screen) 

One can work more efliciently by employing the alternate eur 
nntsfrom djmamo morhjnes which are now at our ommand 
In this Institution we have the ahantage of a jiublie supply 
and if I pass alternate currents origin iting in Deptford through 
this Ruhmkorff coil which acts as what is now ceiled a high 
potentul transformer ’ and allow sjierks from the setondarv to 
pass in an inverted test lube lietween jdatmum (xunts, we shall 
be able to show in a comparatively short time a prettv rapid ib 
sorption of the gases The electne current is led into the working 
chamber through lx.nl glass tubes conlaiiiing intrcuiy, and pro 
sided at their inner extremities with platinum jxiints In this 
arrangement we avoid the nsk, which would otherwise be senous, 
of a fracture just when we least desired it 1 now start the 
sjiarks by switching on the Kuhmkorll to the alternate current 
supply , and, if you will take note of the level of (he liquid 
represenbng the quantity of mixed gases included, 1 think you 
will see after, peibaps, a quarter of an hour that the liquid his 
very appreeiahly nsen, owing to the union of the nitrogen and the 
ox^n gases under the influence of the electrical dis^arce and 
sub^ueot absorption of (he resulting comp Kind by the idkalme 
liquid with which the gas apace is enclosed 

By means of ihu btUe apparatus, which is very convenient for 
opentions upon a moderate scale such as for analyses of 
“ mtrogen ” for the amount of aigon that it may eonuin we 
are able to get an alisorption of about 8o cubic centimetres per 
hour) or abrat 4 inches along this test tulx, when all is going 
well In order, however, to obtain the isolation of argon on 
any conndefable scale by means of the oxygen method, we must 
employ an apparatus still more enlarge The isolation of 
argon requires the removal of nitnigen, and, indeed, of very 
large quantities of nitrages, for, as it appears, the proportion 
of argon contained in atmospheric nitrogen n only about i per 
cent, ao that for every btre of argon that you wish to get you 
must eat up some hundnxl litres of nitrogen That^ however, 
(»n be done upon an adequate scale by calling to our aid the 
powerful electric discharge ndw obtainable by meant of the 
alteriute current supply and high potential trorwimers 

In what 1 have done upon this subject I have had the acU 
vantage of the advice of Mr Crookes, who some years ago 
drew special attention to the electric discharge or flame, aw 
showed that many of its properties depended upon the fiict tHst 
It had the power of enus^, npon a very condderable scale, a 
combmatimi of the mtrogen aw the or^gen of the air in which 

I had first thought of showing in the lecture room the actual 
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ajiparatus which 1 havccmidiiyid for the concent ration of anpm , 
but tht difhculty is ihii is the apparatus has to lie uied7 ibv 
working jxuts are aim isi mvisilile, and I cami t j the concIuSKni 
that It would really lx. m rt instructive as will os more con 
venient to show thi jnrts isolated, a very little tfl irt of unogina 
tion being then all Ihit is re<|iiire«i in order to monstnict in the 
mind the actual arrangi nitnls employed 
hirst, ns to the eleitni ire or flame itself We have here a 
transformer made by I il e snd Hams It is not the one that I 
hive used in practice but it is i onvenient for ccrlnin purposes, 
nnd It can lie connected by me ins of a switch wiih the alternate 
currents of 100 lohs fiiniished by the Supply ( omjxiny The 
platinum terniinnls (hat ji 11 see here ire modelled exnetly upon 
the jilan of those whieh hive Ixen employed in prictice I may 
say a word or two on the quesln n of mounting I he terminals 
reijuiit to be very missivi 11 aeeuuni of iht belt evolved In 
this case they consist of j I itinum wire doubled upon itself six 
times The jilnlmums are c ntiru 1 by iron wires giing through 
glass tubes, nnd nttached it the ends to the eojiper Itids 1 or 
nelter secuntv, the tulx s themselves are sto|i|x.d at the lower 
ends with corks indehargeil with water, the .luv integelieingthat, 
when the whole arrangement is fitted by mems ui in indm 
rnltiier stopper into a tiosed sessel, you have a witness tlMt, as 
long as the water remains in |x>sitiim, no leak can have occurreil 
through the insulatuig tiilxs conseying the elietrcxles 

Mow, if we snitih on the current and ippmximite the jxiints 
suftteiently we gel the eleetnc flame fhere yon have It II 
IS, nt iiresenl showing n itrtam imuunl f sixla That 111 tinu 
I would iMirn off \fter ihe are his onee Uen sliuck the 
plitinnms enn lie sejiarated and then you hue two tongues ul 
I fire ascending ilinost independently of one another but meeting 
dxise Under the influeme of siieh a flame the eixygen aid 
I the nitrogen of the iir e imbine it 1 reasonable rate ind in this 
wiy the inirogen is got rid of It is 11 iw 1 ills i question of 
Ixixing up the gisiniel ised sjiaie, where the irgoii ti ncentrateil 
by the combustion of the nitrogen 1411 lx. lollected But there 
I in. diffieidties t > lx. enec iintered hen One cannot well use 
inything Inil i ghss vessel There is hinlly any metal ivailahle 
I that wiii withstand (he letion >f strong ciustu ilksli ami of the 
nitrous fumes resulting from the flime One is )>ractically 
I limited to gliss The glassvessel employed is i large flask witfi 
i single neck, ihwil hilf full of caustie alkali The eleclrmles 
an earned through the iiexk by meins of an mdiarublx.r bung 
provided alvi with lulies for leading in the gas The electne 
name IS situated it a distanee of only about half an iiieh above 
the eatistic alkili In lhat wiy an eftieient circulation is eslal 
lished the Init gises as they nsc from the flame stiike the toj 
and (hen as they eome rixiiid again in the course i f the circuli 
tion they jxiss siiffieienlly 11 rse to the ciiistii alkali to ensure in 
idequate nmoval eif Ihe iiitr ms fumes 

rhere IS another jxnm to lx. mentioned It is niievsary tJ 
keep the vessel tool otherwise the heat would sor n rise to sueh 
' a point ihit there would lx, excessive gtncraiirn rf steam, an 1 
I then the u|x.ralion would eome to a stainlslill In order D 
meet this diffieidly the upper |Xirl of the vessel is provKled with 
a water jacket in which a circulation can be esiablislied N > 
diubt the glass is severely treated Init it seems to stand It in e 
fairly amiible manner 

By means of an arrangement of this kind taking nearly three 
horse power from the electne supply, it is jxissible to consume 
nitrogen at a reasonable rate Ihe transformers aetually use 1 
are the Hedgehog transformers of Mr Swinburne, intended 
to transform from lOO volts to 3400 volts By Mr Swinburne s 
idvice I have used t*ro such the fine wires being jn lenci s > 
as to aeeuniulate the elyetncal potentuU and the thfok wires irT 
parallel Ihe rate at which t^ mixed gases areabaorixxl is 
alxxit seven lures per h nir and the ajiparatus when once 
foirly staited works very well aa a rub. going for many hours 
witiiout attention At tunes the arc has a tnek of going out 
and II then requires to be restarted by approximating the 
platinums We tave already worked fouiteen hours on end 
and by the aid of one or two automalii appliances it would, I 
think, be pussiMe to eontinue uiieiations ilay and night 
The gases air and oxygen m about equal proportioiis are 
mixed in a large gasholder, and are fetl in automatically as re 
required Ihe argon gradually accumulates and when it is 
desired to stop operations the supply of nilmgi n is cut off, and 
only pure oxygen allowed adimttaiKe In this way the remainmg 
imragen is consumed, so that, finally, the working vessel is 
ehar^ with a mixture of argon and oxygen only, irom which 
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Oil jx>i,tn iv tamovtd by ordinuy well known chotticnl methodi munly of the nitnde of nugnesium Of oomw, if there m any 
1 miy mention that at the elote of the operatiao, when the oxym preeent it has the preference, and the ordiuuy white 
nitruccn is all ffom. tht arc changes its appearance, and becomes oxide of ini^esium is formed 

if t brillunt bine tol< ur The gas thus isolated w proved to be inert by the very feet of 

I haie said enough atiout this method, and I must now pass lU uohttinn It refuses to combme under cucumatanccs in 
in to the iliemative milhod which has been veiy suLceksfut in which nitrogen, itself alWkys considered very inert, does 
I rof Kamsay’s hands th-it of abaorhum nitrogen by means of combine—both m the case of the oxygen treatment and m the 
red hot magiiesium By the kindness oTProf Ramsay and Mr case of the magnesium treatment, and these feett are, pofaaps, 
Matthews nuasMstant wchaveherethefnllscaleapparatusbefore almost enough to justify the name which we have suggerted for it 
ns almost exactly as they use it On the left there is a reservoir But, in addiuon to this, it has been proved to be inert under a 
if nitrogen derived from air by the sunple removal of oxygen consideiable sanely of other conditions such as might have been 
rhe gas IS then dried HereitububMeathiwighsulphuntaad expected to tempt it into combination I will not recapstulate 
It then jxuses through a long tube made of hard glass and all the experiments which have been tried almoat entirely 

charged with magnesium in the form of thin turnings Dunns by Prof Kamsay to induce the gaa to combine Hitherto, 

the passage of the gas over the mognetium at a bnght red m our hands it has not done so, and I m» mention that 
heat, the nitrogen is sbsorbed m a greater degree, and the recently since the publicatioa of the abatract of our paper read 
gu which finally passes through is unmenstly nchtr in argon before the Royal Society, argon has been submitted to the action 
Ulan that which first enters the hot tube At the present of btanium at a red heat, titanium bemg a metal having a great 
time y lu see a tolerably rapid bubUing on the left mdicative affinity for nitrogen end that argon has resisted the temptation 
of the flow of atmospheric nitrogen into the combustion to which nitrogen succumbs we never base asmrted, and we 
furnace whereas on the right, theoutflow is eery much sbwer do not now assert, that argon can under no circumstances be got 
Care must be taken to prevent the heat rising to such a point to comlune That would, mdeed be a rash assertion for any 
as to soften the glass The concentrated argon ts collected m a one to venture upon and only within the last few weeks there 
second w holder, and afterwards submitted to further treat has been a most mtercstii^ announcement by M Berthelot, ot 

ment 1 he appanitus employed by Prof Ramsay tn the sub Pans, that under the action of the silent electric duchaijp, 

srauent treatment is exhibited in the dugram and ii vciy argon can be abeorlied when treated m contact with the vapour 
effective for its purpose, but I am afraid that the deuils of M oflienane Such a ststement, coming firom so great an authority, 
would not readily be followed from any explanalu n that I could commands our attention, and if we accept the conclusions, ss 1 
give m the time at my disposal The pnnaple consists tn the suppose we must do it will follow that argon has, under those 
circulation of the mixture of nitrogen and argon over hot circumsUncei combined 

magnesium, the gas beiim made to pass round and round until Argon is rather freely soluble in water lhat is a thing that 
the nitrogen is eflectivcfy removed fnwi it At the end that troubled us at first in trying to isolate the gu, because, when 
operation as in the i nse of tht oxygen method proceeds some one was deabni, with very small quantities, it seemnl to be 
what slowly When the greater part of the nitrogen is gone always disappearing In trying to accumulate it we made no 
the remainder seems to be unwilling to follow, and it requires progress After a sufficient quantity had been prepared special 
somewhat protracted treatment in order to be sure that the expenmenu were made on the solubility of argon in water It 
nitrogen has wholly disappeared When I say wholly dis Ims been found that argon, prepared both by the magnesium 
appeared that perhaps would be too much to say tn any method and by the oxygen mmoo has aliout tne asme solubility 
case What we can say is that the spectrum test is adequate m water as oxyten some two and a half times the solubdity of 
to show the presence, or at any rate to show the additKMi, of nitrogen Tbtt suggests, what has been verified by expenmeni 
about l| jKr tent of nitrogen to argon ae pure as we can that the dusolved gases of water should contain a huger pio 
get It, so that It is feir to argue that any nitrogen at that stage ixirtion of argon than does atmosj^enc nitrogen I have 
remaining in the ar^ is only a small fraction of 1 1 per cent here an apparatus of a somewhat rough descnption winch I 
I idiouKi ^ve liked at this pouit to be able to give advice as have employed m expenments rf this kind The boiler 
to which of the two methods—the oxygen method or the emjdoyed consists of on old oil can The water is supplied to it 
msgnemm mdhod is the easier and the more to be tecom and drawn from it by coaxial lubes of metal The incoming cold 
mended , but 1 confess that I am qmte at a loss to do so One water flows through the outer annulus between the two tubes 
difficulty in tht eomponion ansei from the feet that they have The outgoing hot water posses through the inner tube, which 
been in different hands As fer as I can estimate, the quantities ends in the intenor of the vessel si a hi^er level By means of 
of nitrogen eaten up in a given time are not veiy different In this arrangement the heat of the water which has done its work 
that rapect, perhaps the magnesium method has some sdvan is passed on to the incoming water not yet m operation, and m 
tage, but, on the other hand, it may be said that the mognesnim that way a limited amount of heat is made to bniw up to the 
ptocesa requires s much closer su|iervision, so that, perhapa, boil a vew much larger quanbty of water than wouQ otherwise 
fourteen hours of the oxygen method may not unfeirly compare be possible the greater partof the dismlved gases being hbeiatcd 
with eight hours or so of the majmcsium method In practice a at the same time Thw are collected in the ordinary way 
great deal would depend upon vvhethCT in any particular labon What you see m Ihn flask is dissolved air collected out of 
tory alternate currents are available from a pubhc supply If water in the course of the last three or four hours Such gas, 
the alternate currents are at hand, I think it may pruhably be when treated as if it were atmospheric nitrogen, that is to say 
the case that the oxygen method ts the easier, but, otherwise, after removal of the oxygen and minor impunties, is found to be 
the magnesium method would, probably be preferred especially deodedfy heavier than atmospheric nitrogen to such on extent 
by chemists who are familiar with operations conducted m red as to uKUcate that the proportion of argon contained is about 
hot tubes. double It is obvious, therefore, that the disaolved gases of 

I have here another experiment dlustralive of the reacUon water form a convenient source of argon, by which some of the 
between msgnesiam and nitrogp Two rods of that metal are labour of separation from air is obviated Dunng the last finv 
suitably mounted ui an atmosphere of nitrugen, so arranged that weeks I have been wj^ied from Manchester by Mr MacdougsU, 
we can bring them into contact and cause an electnc arc to form who has mterested himself in this matter, with a quantity of 
betweenthwn Under the action of the heat of the electnc arc the dissolved gases obtained from the condensing water of hu steam 
nitrogen will combine with the magnesinm, and if wt hod tune to enf^ 

carnr out the expenroent we could demonstrate a rapid absorption M to the spectrum, we have been indebted from the first to 
ofnitrogen by this method When the experiment was first tned, I Mr Crookes, tnd he bos been good enon^ tonight to bmw 
had lulled lhat it mitht be possible, by the aid of cleetriaty, to some tubes which he wdl emorate, and which will you at 
start the action fweflectivtfy that the msgnesinm would continue to all events the light of the eiwtnc duchaige in eigoa Icannot 
bam uiMpendently under lU own devmoped heat in the atmo show you the qiectrum of aigon, ft* unfortunately the amount of 
sphere of mtragen l^xmbly, on a larger scale, something of this light from a vacuum tube w not nfficient for the prqjecticn of 
sort nuant lufcecd, but 1 bring it forward here only as anlllustra its spectrum Under tome drcuinetanees the faj^t u red, and 
two We tmft on the dertne current, and bring the msgiKMums under other arcumstancee it u bhie Of course when these 
together You set a brilliant green lig^t, indicating the vapor faghu an examined with the speetroaeope—and they have been 
nation of the magnesium Under the infhence of the heat the examined by Mr Crookes with great care—the diflcrences m the 

magnesnm bums, and there it eollected in the gloss vessel a colour of the light ttandate themsdvee mto difeent giaupa of 
certain amount of brownish lookug powder which cootnU spectrum lines We have before us Mr Crookes’showing 
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the two mctn npon a rtry luge wale The upper la the apee ene^ of motion u trin^tional and from that it would aeem 

tmm of the blue light, the lower if the ipectiumm the rad light, to fmlow by aivuments which however, I must not atop to 

and It anJl be leen that they differ very greatly Some boa are elaborate, that the gas must be of the kind called by chenuata 
common to both { but a great many fmea are teen only m the monatomic 

r^, and others are teen ^y ip the blue It m aatoniming to I had intended 11 sa> s unething of tht iperaticm of 
notice what tnding changes in the conditiont of the discharge detemuning the ratio of sptcihc. heat)., but Umi will not altow 
bong about such extensive alteiatKuu m the spectrum The result », no diult very awkward Indeed I have 

One mestion of great importance upon which the spectrum seen some indications ihit the anonialons proiKdies of argon 
throws fight IS, Is the argon denied by the oxygen method art brought as a kind of amisation against us But we had the 
really the same as the argon denved by the magnesium method? very best intentions in ihi mstter The fiu ts were too much 
By Mr Crookes kindness I have had an opportumly of examin for us, and all we cm 1 r wisti apilcgtsi f r lurstlves and 

ing the spectra erf the two gases side by side and such examine fir the «s Several qucMiins may It isktd upon which I 

tion as I could make reveakd no difference whatever in the two xbould like to say a w rl r tw> if you will allow me to 

spectra from which, I suppose, wt may conclude either that the detain you a bttlt longer The first |iitstion (I do not know 
gases are absolutely the same or if they are not the same that whether I need ask it) is lint wt Lit hild of a new gas at 
at any rate the ingmients by which they differ cannot be (Ufesent all? I had thought that ihat mignt lu, jxissed over but 
in more than a small proportion in tither of them only this morning 1 read in a technical j mrtial the suction 

My own observations upon the spectrum have been made that argon was our II friend nitrous ixide Wilrous 
principally at atmosirfienc fpessurt In the ordinary process oxidt has roughiv the Itnsity of argin hut thil as far as I 
of sparking, the piwure is atmosphinc awl, if we wish to can see u the only point uf rtsimblancL I ctwein them 
look at the spectrum wt have nothing more to do than to Well, supposing that there is a new gas whi h I will not stop 

include a jar m the circuit and jnit a direct vinon prum 1 j the tj discuss, bmuse I think the spectrum al nt would bt enough 

tye At my request. Prof Schusltr examined some tubts con to prove if, the next qtitsti m that may bt avietd is Is 1 in tht 
taming argon at atmusphenc pressure prepared by the oxygen atmosphere? This matter naturally en^ed our tamest atten 
method, and I havt here a diagram of a characteristic group lion at an early stage of the inquiry 1 will only indicate in i 

He also placed upon Iht sketch some of the bnes of xinc few words the arguments which setm 11 us t > show that thi 

which were very convenient as directing me exactly where (o aiuiyer must lie in the aftirmalive 

look (See fig i 1 In the first place if argon lie not in thi itmo^crt, the 

original discttpaniy rf densities which lomicd the 
starting point rf tht invcsligalnn rtwaina uittx 
plained and the dixcostiy f the new gas has been 
made upon a false clue I nssinj, over that we have 
the evidence from the blank experiments in whidi 
mtrogen originally dt rived from chemical sources 
IS ircited either with oxygen or with magnmum, 
exactly aa atmospheric nitrugen is treated If we 
use atmos|rfienc nitrrgen we get a cerum propor 
lion of argon about i i>er cent If we tnsal 
chemical nitrogen m the sime way wq get, I will 
not say ahsoluiely nothing 1 ut a mere fraction of 
what wt should get had atmos| heric mtrogen been 
the subject Y )u may ask why do wt get any 
fraction at all from chemical mtrogen? It n not 
difficult to explain the snmll residue because m the 
manipulation ot Ihe gases large quantities of water 
art used and is I have aircaily explained water 
dmsotvrs argon somewhat freely In Ihe processes 
of manipulation simt r f the argon will come out I 
solution and it remams after all the nitrogen has 
been consumed 



Within Ihe last few days Mr Cr kes has charged a null 
ometer with argon When held m the light from the electnc 
lamp the vanes revolve rapidly Arg n u anomalous in many 
respects hut not you see in this 
Next as ti the density of argon I rrf Kamsay has made 
numerous and careful oiistrvaii ms upm the density of the 
gas prepared tht magnesium mtihod, and he finds a density 
of alxiut 19 9 as compared with hydr gen Lqually satisfactory 
observations upon the gas denved by the oxy^n method have 
not yet been made, hut there is no rv ison to suppose that the 
density is different, such numbers as 19 7 having been obtamol 
One of the most interesting matters in connection with argon 
however, is what is known as the ratio of the specific beats I 
must nut stay to elabotate (he questions involved, but it will be 
known to many who hear me that the velocity of sound m a gas 
depends npon the ratio of t0o specific heats—the ipeafic heat 
of the gas measured at constant pressure and the speaftc heat 
measured at constant volume If we know the density of a gas 
and also the vehxHy of sound m it, we an m a poiitioo to infer 
this ratio of specific brnts , and by means of this method, Prof 
Ramsay has dmermined the ratio in the can of aigon, amving 
at the vwy remarka^ result that the ratio of speafic heaU is 
represented by the number i 65, approaching vary closely to the 
tbeoreucal limit, i 67 The numbn i 67 would mdicste that 
the gu has no energy except energy of translation of its 
moMculet If there u any 0^ energy than that, it would 
show itaetf by thli number dropping below 1 67 Ordinary gsaiB, 
onMn,iutidgaii, hydrogen, &c , do dnw below, gtvmg the nmn 
her 14. O^gasesMoplowcrstillMf the redo of specific 
heatau i 65, peartt^y ffiy, w« may mfar then that the whole 
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Another wholly distinct 'irgument is f undeil upon the method 
of diffusion mtiudueed by (iraham ( rah im showed that rf 
you pass gas along porous tubes you alter the c imposition, rf 
the gas IS X mixture The lighter constiluents go more readily 
through the jxires than do the heavier mts The experiment 
takes this firm A number i f tobacco pipes t ight in the actual 
aiTvngemenl are joined together m senes with indmrubber 
junctions and they are pul in a space in wha h x vaeuum can be 
mode, so thxl the space iitvide Ihe perous pipes is vacuous m 
approximately so Through the pipes or Unary ^ is M 
I One end may bt regarded as open to the atmosphere The 
other end is connected with an aspirator si iimnged that the 
gas collected is only some a per tent of that whuh leaks through 
the porosiHes 7 he case IS like that of an Austmlian nverdnnnj. 
updmoet to nothing in the course of its flow Well, if we 
treat air m that way collecting ejjly the small residue which is 
less willing than the remainder to penetrate the porous walls 
and Ihen prepare nitrogen from it by removal of oxygen and 
moisture we obtain a gas heavier than atm wpheric nitrogen, s 
result which proves that the ordinary mtrogen of the atmosphere 
IS not a angle body, but is capable of being divided into parts 
by so simple an agent aa the tobacco pipe ^ , 

If It be admittra that the gas is in the atmosphere the further 


question arises as to its nature 

At this point I would wish to say a word of explanation 
Neither in our original announcement at Oxfird nor at any 
time suce, until January 31, did we utter a word suggesting that 
argon was an element, and it was only after the expCTimenU 
upon the ipcciflc heaU that we thought that wt had roffiewt lo 
go upon m order to make any such suggestion m public I will 
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I t innst that thtt i bacnation ik abKriotely canc]uii\(. It n 
irtunly strong evidence But the subject is difficult, and one 
thit has given nie to some diflercnce of opiiuon among physi 
ristk At any ratt this property distinguishes aigon \tiy shai^y 
trim all the minary gaKb 

One question nhuh occurred to {is at the earbest stage of the 
nquiry as won is we knew that the density was nut very dif 
ferent from at was the question of whether possilily, argon 
lould be a more c indcnsed form of nitrogen, denoted iheinically I 
I y the symbol N| Then, stem to be several difficulties m the 
way of this su))pnsition Would such a (.onstitution be ron 
sistent with the ratii of specific heats (l 65)? Ihat bcems 
extremely doulitful Anotlw question is Can Ihe density lie 
really as high as at the number required on the supposition of 
Ny? As to thik mallsr Prof Kamiaybaa repeated hin measure 
ments of density and hs finds that he cannot git ivin so high as 
30 To suppose that Ihi density of argon v> really at and that 
It appears to be 20 m coniiequence of nitrogen still mixed with 
It would be to sup|)ose a contamination with nitrogen nut of all 
(lOportion ti what ll> pnilialile It would mean simc 14 per 
lent of nitmrcn whereas it seems that from li to aperient 
IS easily inou^ detected by the spectroscope Another ques 
tion that may lie asked is Would Ng require so much eoohiig to 
condense it -u argon rctjuires ? 

There is me matter on whieh I woul I like to sa) * w rd 
the questnn as t > whit N, would be like it we had it? Ihere 
seems t he a great disenixincy of oiuni ns Sime high 
authorities ami iig whom must be Included I M.e the celebrated 
Mendeleef eunsuler that N, wmld lie an exicilioimlly stable 
Indy, but most of the chemists with whe m I nave ei nsulled 
are of r pinion that wi iihl lie tx|dosive «■ at any rate alis > 

lulely unstal le 1 hat is a question whieh may be left for the 
future to den K We must ni t attempt to put these matters too 
positively Ihe hvlance <f evidinci still seems ti lie against 
the suppobiti n thii argi n is N, I ut fur my part I do not wish 
to dogmatise 

A few Weeks ago we had an eloquent leeture frara IW 
KUeker n the life and w irk ut the illustnous Ilelmhoits It 
will be known to many that dunng the last few months of his 
life ilelmhilt/ lay (instnite in a semi paralvsid rinditirn 
forgetful f many things but still retaining a keen interest in 
science Sc me little while after his death we had a letter from 
his widow in whieh she descnlied how interested he had been 
in out preliminary announcement at Oxford upi n this subject 
and how he desired the aiecniiit if it to lie read to him over 
again He ad led the remark I always thought Ihat there 
must be something more in the atmosphere 


A sphcrhosiopiL phoor or ihp 

Mb 7 hORiC C ONS PITUPIO V Ot 
i'll LAVS RfJVOS' 

'T'Hh hypothesis that the rings f Saturn are composed of an ' 
^ immense multitude if comparatively small bodies re I 
solving around Saturn in rircular orbits has lieen firmly 
e^Mtshed since the iwblicali m of Maxwell s elassieal paper in ' 
1850 The gr winds on which Ihe hypothesis is based are too 1 
wdl known ti rei|uire spicuil mention All the ohservecl | 
ihenomenaofthe rings arc naturally and completely exjdained by | 
t, and mathematical investigation shows that a solid or fluid nng 
could not exist under the circumitanccs in which the actual nng 
is^aced 

The ipectniscoiwc proof which IW Keeler hoa recently 
obtained of the meteoric conititution of the nng, 11 of interest 
because It u the first litrtfi proof of the eorrectness of the 
accepted hypothesis and becauae it illustrates in a very beautiful 
manner the fruitfulneis of Dopplers pnnciple, and tlw value of 
the niertibarope as an instniment for the measureinent of 
celeatial motions 

Since the relative velocities of difleient ports of the nng 
would be earantudly diflerent under the two hvpniheaea of 
stnicture and meteonc eonstiluUun, it is possible to dialu^m 
between thcM hypotheses by measunngthe moUon of diflerent 
iiaru of the nng in the line of si|ffit Ihe only diflkulty la to 
hnd a method so delicate that the very small differences of 
velocity in queation may not he masked by inatnimental errors 
Suceeaa m visual observations of the spratnim la hardly to be 
expected 

> Atrkigsd hnoi w pjper I > 1 ruf James F ksekr la jta 
/osnsi/forMs} 
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After a number of attempts. Prof Keeler ofaiamed two fine 
photog|aphi of the lower apcctrnm of baturii on Apnl 9 and to 
of tbs present year The expoanre in eadi caoe was two hours, 
and the image of Ihe pUmt was kept very accniatdy central on 
the slit plate After the expostue the spectram of the Moon 
was photographed on each side of the spectrum of Saturn, and 
nearly in cootoet with it Each part of the lunar spectmni has 
a width of about one niHimetre, which is also nearly the 
extreme width of the planeta^ spectrum On both sides of the 
spectnim of the ball of the ptenet are the narrow iqiectra of the 
anseofthenng The kmgth of the Spectrum from i to D11 33 
mdlunetres 

These photc«ra|>hs not only show veiy clearly the rdative 
displacement if the lines in the spectrum of the nng, due to the 
opposite motions of the aium, but exhibit another peculianty, 
which IS of specul importance in connection with the Mibjcct of 
the present paper llie planetary bnei an strongly mchned, in 
consequence if the rotation of the hall, but the hnes in the 
sjiectra of the anse do nc t follow the direction of the Imea in the 
eentrvl siiectrum they ire nearlj parallel to the lines of the 





comparison spectrum, and, in fact, u compared with the hues of 
the hall, have a dighl tendency to uicliiie in the opposite direc 
non Hence the outer ends of theK Imet are loa displaced 
than the inner ends Now it is endent that if Hie nng totaled u 
a whole the velocity of the outer edge would exceed that of the 
inner edge, and the lines of the snsw would be metined m the 
tame direction sa those of tbe boll of the planet If, on the 
other hand, the nng is sn aggregation of nteUites revolvu^ 
around Saturn, the veloaty wmild be gieatetl at tbe inner edge, 
and tbe inclination of lines in the spectm of the am urouldM 
reversed The photogra^ are theiefnie a direct proof of the 
approximate conrectness « the latter suppoittion 
It IS uitciesting to determine tbe form ofabne m the spectrum 
of Saturn when tlic slit it in the major txia of tlm mig, on the 
assumption that the planet rotates as t solid body, awf that the 
nng IS a swarm of particles revolviiig in orculat otbiU accord 
iDg loKeider s thud law At present the motuit of the syatem 
as • whole is neglected The part of Fig i lepresents 
the image of Saturn on the sht of the spectroscope (the scale 
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above It appliet to the inttminent u«ed 
nanow homontal line in the lower part of the 
an onduptaced line in the apectrum, or lolar line 

By Dopi^er’a {mnaple, Uie dujdacement of any point on this 
hneiapropoctiMialtothevetoaty m the lineofMglit The in 
chnatMD a the phuietaiy hne to the lolaT hne can be expressed 
\it a nmple fiirmula It ix abo poeubie to determine the form 
of a line m the ipectmm of the nns regarded at a collection of 
mtellitei, by the applicatinn of Killer’s third law With the 
Lomputed motuiii of diSerent parts of the lyatem the dotted 
curvet in the figure were plotted bar the ordinates how 
ever, twice the calculated values were taken, tince the dis 
placement of a line, due to motion in the line of sight it 
^bled in the cate of a body which shmei by lefiected and not 
^ inherent light, jwovided (at in this case) the Sun and the 
Faith are in tentibly the tame directi in from the body The 
idaneta^ bne u drawn to the same srale and the heavy lines 
in the figure repretent accurately the aspect of a hne m the 
spectrum of Saturn, with the alit in the axu of the nng is 
pWogiaidied snth a spectroscope basing about three limes the 
dupmion of the instrument used by I rof Keeler 

The width of slit used it also rt^ resented in the figure 

If the whole system has a motion m the line of sight the 
lines in the figure will be displaced towards the top or the I 
Inttom as the cate may be lait their relativi. positions wdl nit 
be altered 

It IS evident that in making a ph t igraph of this kind the 
image must be kept very accuratek in (he same position on the I 
slit plate, as otherwise the form oMhe lines shown in the figure I 
wouU be lost by the superposition f points having diflerent ' 
velocities The second piste was made with special care and 
as the oir was steadier than on the first oecosion, the defimti m 
IS on the whole somewhat better than that of plate l alth ugh 
the difference is not great On both plates the aspect of the 
spectrum IS closely in accordance with that indicated liy theory 
and represented m the figure 1 ht | lanetary Imes are inclineil 
from f to 4°, and the lines in the \\ e» tra of the ansm hive the 
appearance already described 

If the nng revolved as a wh ile the displacement of lines in 
Us spectrum would follow the same law is fir a rotating s| here 
that IS, the lines wuuki be straight an I inclined their dtrei tion 
passing through the origin If the ring retated in the pertixi 
of Its mean radius, a glance at the fieurt shows that the lines 
ivould practically be contmuUi ms rf the planetary lines Such 
an aspect of the hnes as this would I e recognuable on the 
Iihotographa at a glanee 

It will be seen fiom the forecomi, considerations that the 
photographs prove not only that the >el icity of the inner edge of 
Saturn s ring exceeds the velocity of the outer edge, but that 
within the limits of error of the method the relative velw ilies at 
diflerent ports are such os to satisfy Ke| lir s third law 

Besides (i) the proof of the meteoni c institution of the nogs 
explained above each hne of the ph I gra{du pves (a) Uie 
penod of rotation of the planet, (3) the mean pendH of the nngi 
(4) the motion of the whole system m the line of sight I rof 
Keeler has measured a number of lines n each plate, and com 
]iared the results with the computed viluts of the corresponding 


1 he results for (3) and (3) from both [^hotograidis are 
(2l Velocity of limb = 10 3 ± o 4 kilometres 
(3) Mean veloaty of nng k 18 o j; o 3 kilometres 
the computed values being 10 39 and 18 78 kilometres respec 
lively 

Prof Keeler hat not yet delermmed from hu {diotographt the 
motion of the whole system in the hne of sight 


Cambkioob —Mr T J I Btomwieh Scholar of St John s 
College, IS the Senior Wrangler of the year There are thirty 
Wnsnglert, of whom St I<^ s furnishes ten, and Trinity six 
One lady only u among the Wranglers namely Mist N A L 
Thrmg, of Newnham, who is placed twenty third in the list 
The Tyson Medal for Astronomy u awaraed to Mr A Y O 
Campbell, of Tnmty 

Sv Edward Mannde Thompson K C,B , bat been appomted 
the first Sandors Reader in Budiagraphy for the year 1895 6 
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The Board of Msntgtrs of the Arnold CienUinl rg Student 
ship give notice that 1 Stu lentship on this Foun htion will be 
offered for competition m 1896 llie competiU m wdl he open 
to mtn and women wh hsvt obtained honours m Part I or 
Port II of the NatunI Stunccs Trip is and whose first term of 
residence srai not isrliLr than the Michaelnus term of 1890 
Ihe Studentship will be swirded to the writer if iht best essay 
on one of the six suljects printed below The essays mutt b 
sent before October 1 i8;6 t Dr Sidgwmk, Newnham College, 
Cambndge The Stu lentshi) will Iw of the \alue of nearly 
£9^ It will be tenable for one year only but subject to no 
conditions of tenure 

Snijtctt ‘A statement if the physicists working con 
ceptKins’ of Matter and M lion together with a discussion of 
the philosophical questions ti which they give nse A cnti 
<ism of the diverse views that hive prevailed frim the time of 
Newton onwards as to the c neeivabihty or otherwise of Attu w 
dutam ‘ Acnticsl exsminiti n of the d x trines of I S Mill 
concerning th^round of In luction and the Meth xtsoflnduetive 
Int^tury The bmils in I relations of mechanical and tele i 
I igical explanations of n itural phenomena A brief historical 

account and a enUcal csamiii ili in of the views which make the 
phenomena of life de|)endent m the existenee of a speeial vital 
]>nnciple Natural S le lion r msideredas a s|x!Cial example 
of the general principle of 1 v iluuon 

WiiH the view of encouraging Lmversity Fxtensi n students 
to take up systematic cxirses of study the I ocal 1 xuninalions 
and Lectures Syndics have remodelled their scheme of Local 
Lectures Certificates, and have made several other changes of 
imporlance 1 he rertihe ites are now arranged s > as to form 
successive steps in a lad ler of continuous work lieginning with 
the Terrainil ( ertiheate fir one terms wjrk passing through 
the Scsxioiul Ceruficate f ir a year s w irk to the \ ice Chancel 
1 r s Certificate )f Systematic Study f >r f lur years work There 
IS also an Vfliliation Certificate obtainable only at centres 
affiliated to the University This eertificate is accepted by the 
Llueation Department as Qualifying a person to be recognised 
as an assistant tumher 1 nis system is thus adapted to the 
needs (f persons wh mealy desire a general actjualntance with 
the subjects taught as well as to students who an anxious t 
make a m we thor lugh study f them 


Tiir Tcehnu-al Ldutalion Board of the Lontlnn County 
Council will proctetl in luly next to award five of its valuidile 
Seni w C mnty Seb larships These schol irships which are 
reserved as a rule for y mng men mil women under nineteen 
years of age are intended to enable promising and deserving 
students who w mid otherwise I e unable to aft ml the expense 

to gj through I three years course ‘ "- 

lechmeil Institute (f University ra 

those candi ]at» whose mrents are ir . _ 

rholarships not only give fiec tuition but 
■ ' " ’ nng each of the years that the 

e jptmnanly intended to encour 
of science, art, or technolqin, 
, r the promotion of studiBsin 

languages or other branches of education In 
the award, the B xird takes mainly into account the record m 
each candidate s post caaer and dutinctions and the evidence 
as to ability, industry and good character which the candidate 
IS able to supply At the same lime it reserves the right to 
apply any examination test that it may ibink fit l<ull porticn 
lars may be obtainrd Crora the Secalaiy of the Bgoid, at 13 
Spring Cardens, b W Candidates should send in their names 
not later thxn June 29 

Tiih summer asoembly 01 the Nationat Home Reading Union 
wdl be held at Leamington bpa, from Saturday June 39, to 
Monday, July 8 Cecturet will be riven by Major Leonard 
•'- M P on “ The National andlnteriuitional Adw 


money payment of £60 daring eac^ of the years that the 

scholxTship IS ten il le XTiey are -- 

age the pursuit of some branch ol 


;f40oaycxr The * 


Darwin M P on “ The National and Interruitio^^vantages 
of the Study of Geography Sir Robert Boll, on "Cosiets’ 

Mr II \ule OWum on ‘ The Discovm Of America”, Mr 

L P Marr on '• The Geol<w of the Distnet , Mr G P 
U Llliot, on ** Inteasting Probletna in Botany, suggested by 
the Flora ri the District There srU also be aconforence on 
The Wider Lducation, ’ at which the ebair snll lie taken by 
Pr Hill, Master of Downing Colhm, Osmbndge Addresses 
will be given by Miss Mondy, Dr K D IWb^, a represent 
ative Of the Oxfiiid Delegacy for Umvenhy EktensKm, Mr T 
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C H rtf ill, Mr J L 1 Ijwer (Secrcteiy R«CFCabve Lvenmg 
Schj N VMOcmtwn) and other ipetken. Excunumi will be 
m I It t a number of pUcet m the dutnct, uid Pro& W Ridge 
way and T McKenny Hughe*, Mr J O Mart, Mr Scott EUiot, 
in 1 others will accompany the escttnKma far the purpose of ex 
I lainini, the aiclueolugy geology, and botany of the place* 
\ isited 

Mr CJ ForiII Mathemattaa M**ter at Bolton ( rammar 
SUinl ha* been a|>poiiited lecturer in Mathematic* at the 
I lymuutb Techoual School* 

Thk textile dejiartment of the Yorluditre CoUege at Leed* ha* 
juKt hetn added to In the opening of a mtueum which i* tncon 
lain a complete collectKm of woven aample* and model* of 
weaving machinery Iht Inulding ha* cost the Ciothworkers 
(empany jCspoo and they will to the extent of ;£iaoo, 
Icfiay the cost of eouit^ng the museum The opening cere 
many ws* performed by Mr Sidney Wikon Master if the 
Ctothworkirs, aMiMed by Mr J P Home, his senior warden, 
•m I other members anil ofluials Twenty years ag > the Cloth 
workers cstablishc.d tht textile department of the cillegi at 
the ext of /'34CXXJ md they make an annual cranl to it 
.f £ 2 y» 


SOC/JiT/I'S AND ACADEMIES 

London 

Chemical Society, Msy i6 -Mr A ti Vtroon llarcourt, 
ISesident in the chair —Tht foHiwing papers were read — 
Kyeldahik methid fir the determination of nitrogen by B 
Uytr The author desrni es an exhsustise senes of expenment* 
made with the larious mi dificntions of Xjeldahl s process in 
rder to tsceitam their ap( Iicalulity to organic nitrogen com 
pounds of different Wpcs Note on liquatian m crystallme 
standard gold by 1 K Hose —Preparation of the aeliie lactic 
acid* and the rotation of their metallic mlts in solution, by 1 
I urdie and J W Walker The optical activity of the metalhe 
I ictates m o^uer us >0101100 is in the opposite sense to that of 
the aetisi act I from which they are dens^ cryoscopic deter 
minatH na made with the lithium and strontium lartaies show 
that the ricemie firm is resolved mto the two active me* m 
iqueous solution Denvalives of succmyl and phthalyl dithio 
earbimides by A P Dixon and K 1 Doran On heating sue 
cteyl or phthM) 1 ohlondes with lead thiocyanate and dry lienrene 
sucanyl or phthalyl difhioeaibmude respeetnely, is formed a 
number of denvatues of these two substances are dcscnlied 
The action of nitrous acid tn dibromamlint C,H,BrBr NH, = 

I 4 a In K Mrldola an I F K Andrews The authors were 

unsuccesahil m prenanng a diazuxide from dibromamlme under 
the conditions which yield these cominunds in the naphthalene 
series in the present case a di i/oamulo dematnc Cj|H,Br, N, 
NH was obtained A new modtficaDon of hmnfosa 

zone I^H Ingle and 11 II Mann The unstable a benrilosarone 
corresponding to the kn wn ^ uoroende is obtamed together 
with oihenaildiphenylhydrititnuone by the action of iodine on a 
mixture of bmeol^enylliydnirone and sodium ethoxide — 
Affinity of weak biues by J Walker and L Aston —Substitu 
tion derivatives of urea and thiourea by ^ E Dixon The 
properties of a numlier of substituted ureas are desenbed —Note 
on swne reactions of ammnmum salts by W K E Hrxtekmson 
and N 1 Bellurs Fused ammonium nitrate and sulphate are 
readily attacked by nutny metals with evolution of ammonia 
other products such as hydrogen and sulphites also result in 
certain cases 

Zoological Society, May at —Lieut Colonel H H 
Godwm Austen, p R S V ict Presidtnt m the chair —Dr R 
Eowdler Sbwpe gave an account of the ornithological collection 
made by Dr Donaldson Smith during his recent expedition mto 
Sofnaliland and Gallaland The present sene* coniamed about 
500 specmicns, which were referr^ to 183 speues. Of these 
twelve were considered to be new to science —Mr G A 
Buulengkr, IKS read a synopau of the genera and species of 
apodal battachians, md gave a description of a new gnus and 
meCMS prafwsed to lie colled lidtll^tvMatus —Ueut Colonel 

II H Godwin Austen P R S rM a list the land molluscs 
of the Andaman and Nicobar groups of nlaads m the Bay of 
Bengal, and ga\e deicnp«ions of sotne new speaes, togeuer 
with a comidete account of the distnhHtxMi of all the speaes in 
the vanous islands d tliMe two groups —A corntnonicatiott ws* 
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read from Dr J Anderson, F K S , containing the desenpboo 
of a new species of hedgehog from So m alila n d, educh tie pro- 

r sd to name Ertmutut ukUm —A communication firom Mr 
Ly^ker contained note* on the stractore and habiU of the 
sea otter {Latax hUru) —A commumcatioa was read fiom Dr 
B C A Wmdie coataining remark* on some doable maUbnn 
abon* observed amongst fishes —Mr F F Beddaid, F R S , 
read a paper on the visceral and muscular anatomy of Crypto- 
pneta dealing chiefly with the bmin, afamentary cuud, and 
muscle* of this tamivore 

Oeologicel SocieW, May 33 —Dr Henir Woodwwd, 
F R S President m tM chair —On a human skull and limb 
bone* found m the paheohthic tenmee gravel* at Galley Hill, 
Kent, by F T Newton, IRS A hnman skull with lower 
jaw and parts of the bmb bones were obtained Ire Mr R 
FHu tt from the high terrace gravel* at Galley Hill, m which 
numerous puixolithic implemento have been fnind The skull 
IS extremely long and narrow, its breadth index being aboat 64, 
It M hypenlohchocephalic , U is bkewise much deprawed, having 
a hsint index f about 67 The small extent of the cramum In 
IxMh height and width shows that it has undergone bttle or no 
p 1st mortem compression, although it has become somewhat 
twisted m drying The aupiaciliary ndges are large, the fore 
head s imewhat receding, the probole prominent and the occiput 
flattened below All the chief sutures are oMitereted fhree 
hwtr molars and two premolats are m place and are well worn, 
the three molars being as neatly as posaible equal m sixe The 
limb Ixmes indicate an mdiviaual about 5 il I m in height 
These remains were compared with the foasil human relics which 
have been found m Bntam and on Ihe continent of Europe os 
well as with the dohchocephalic races now living and their 
relations t > the Spy,' “ River bed, ‘ Long borrow,’ 

P skimo and other types were pointed out The gravds, m 
which there human bones were round overlie the chalk at a 
height of ah ut 90 fret above the 1 homes and are about 10 feet 
thick They form (xut of the high terrace gravels extending 
from Daitforo Heath to Northfleet and theu pahcohthic age is 
shown by the numerous implements which have been found m 
them, as well as Ire the roaromalian remains which have been met 
with m similar liens near by although not at Galley Hill The 
human bines were seen w sttu w Mr K Elliott and Mr 
Matthew Heys 1 ith of whom speak posihvely ss to the undis 
turbed conditi n f tht 8 feet of gravel which overlay the bones 
when discovere I Get igical notes of a journey round the coast 
of Norway an 1 mto Northern Russia, by G S Buu^r The 
author lecon panted the Jaekaon Hartnsworth Polar Fxpedibon 
as far as Archangel and returned by way of the River Dvina. 
Ills ofaservati ns relate mamly to four points the ongm of the 
folution of the Norwegian gneiss the question of raised 
beaches rn the north western coast of Norway, the bouldeni 
and boulder fomiaDon of Northern Russia and the Trios 
of the Dsma valley Between Chnsliansund and Tromso the 
author wis struck with the wide sweeping folds of the foliation 
planes of the ^isaose rocks whmh appeared to him more readily 
explicable on a theory of dynamo imtamorphism of rocks origin 
ally m part ignewis, than by any process of diagenesis lie 
noted that the terraces observed m the transverse fjords would be 
perfeetly explamtd by the formation of tee dammed lakes, 
though the terraces eff the <>ulf of Onega seemed less dubious 
raised beaches than those of the north west of Norway He 
eor firmed the views of previous wrUers that many of thelioulders 
of the boulder forniatioa of Norther 1 Russia were of Scandi 
navion ongm Ihe be^ on the Dvina consist of tsnds and 
loams, often col vurevl red, with bands of alabuter and anhydrite 
The strata are horizontal or inchned at a low angle North of 
Ustyug Vehkt the strata are marke 1 os Permian on the Russian 
maps and th >re to the south as Tna^ but the author saw no 
penxpttble break in the succession —On some Poiamimfeta of 
Rhretic Age, from Wedmore in homenet by Frederick Chep 
man The author has examined six samples of clays and lone 
stones eolleeled from a ouarty south east of the village of 
Wedmore which has welded Megslossunsn remsms The 
nucrooeopical details of the vanous clay sradungs srere given, 
and the great abundence of aome forms of the acervuhne fora 
nnmlier Siaektta was notked In a companion made snth the 
forsmimferal fiiuire of the older and yom^ rocks rcspecDvely, 
the KliartK fiuma shows marked affinities snth both the Upper 
Paiseozoic and the Lzasstc fiuxes Tsrenty six spcdcs of foni 
mmifera, chiefly of arankceons types, were desenbed, nine of 
which are new ferms 
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Pa*» mlphnnc *cid t yield ide^ical rewltt, it w c >n(.luded th«t 

Aeadamy of ScteneM, Tune 4 —M Lcewy in the chur — (uiphunc aud ■<. thi ictive uent m uvercomini' chhireelf — 
Notice on the works of M Neumann by M J Bertiand Owftww aUteans, a mineral pathofjeme ajp-nt I tthofeny of 
Franz Neumann, oonespondent of the Oeometry Secuon, died morbid duordert by MM Oiarnn and Oi^owsky In coocht 
at Kj M Mbe i g on May 93 laat Me will be chtefly remembered ^ion, the ttudy of the (.entral dueaze which dettrminea mocub 
by Beat memotr “On the theory of undubtiont,** m imahy QtJtum o/^ira/ir rt-vtds a senei of pmctisis pecubar to 
wmch|R coBitdera lurninouz yibrationr az occurring m the (dane thu ninguz Comparing, thLse proceaaet with thuae due to 
of poblba^ Iltf great mathematical abihty was especially bacteria, some analogies Ijut nu rc diderenccs irt ob,er\ed 
shown hy the scnenl formute m which he expreased the resuhs 

of Faraday s discoveries and LenzN rules —Vobme of salu in **' 


their aqueous solutions, by M Lecoq de Boi^udran The 
author compares the dibtometer and j^knometer methods and 
describes a special form of dibtometer used in this work —A 
contribution to the study of the acetylcyanacetic esters of the 
general formula, 

.CN 

CmH»|.i ro CM' 

^COjR 

“ /CN 

r»H*,+, tH COM 

by M A Haller —A projected Sweduih exploration of 1 lerra 
del huego, by M Daubrec The Swedish Govemmint is sb ut 
to send out an exjpedition of three pernuns to explon. the on 
known parts of llerra del 1 uego, and the Argentine Ooiem 
ment wul assist by convning the memliers of the czplonng party 
to their destinabon and finding-Utendints MVf N inlenski Icl 
Dusen and Ohlin will arrive at Kueno, Ayres m September 
and hope during the Antarctic dimmer to explore those parts 
of the uland unviuted fay the hrenrh expedition of 1882 1883 
They aim particubriy at gathering material for a comjnriMm of 
the southern island with Northern Fur pe for instance the 
quaternary rocks of Ttcrra del Fuego will be compare] 
with rocks of the lame age in ihe boreal continents 
Report on the prmect of a halloon expedition to the 
Polar regions by M J A Andrei (C ommittee MM haye 
Oaubr^ Blanchard) It is reported that the conditions for 
(he success of such an expedition have been fully t< nsid< red 
the funds neretsaiy have been raised and the expedition will 
set out from Spitzbergen m July of (he coming year The con 
ditions formubted ty M Andree are (1) The ballo in must 
have an ascensional power sufhcient to ewy three persons all 
the necessary instruments food fir fiur months, arms a boat 
transformable into a sledge and the ballast in all about 3000 
kil igrams (a) The balloon must have the quality of impermea 
bihty to such an extent that it can femain thirty days in the air 
(3) It must be t) a certain extent dingable —Memoirs pre 
sented By M A I ucas on the centrifugal and centripetal 
forces and on a new value of g’ by M Bonnal an alconoli 
meter allowing the simulUuieous estimation of alcohil and 
extract m wines —Observations of C hsriois planet B\ made 
with the Coudd equatorial at Algiers Observatory by MM 
Rambaud and Sy -^n the movement of a plane ^re in Us 
plane, by M A Pellet —On a category of groups of substitutions 
associated with groups of which the order equab the degree, Iw M 
K LevavasKur—On (hedcnsity of helium (a letter from M Oive 
toM Beitbelot) (SeeNotes) -Onthenductiooofnitronsoxide 
by metab in presence of water, Iqr MM laol Sabatier and J B 
Senderens The results folly confirm those formerly obtained 
Dusolved nitroua oxide is reduced to the state of nitrogen 
ty magnenum, zinc, iron, and even cadmium, with the 
simultaneous formation of a Uttle ammonia —Heat of forma 
turn of sodium acetybde, Iw M de Porerand —On phthalyl 
chlonde and phthalide, by M Paul Rivab —Conducti 
bility of some Bketomc esters, by M J Ouinchant The 
sodium salts of the eyoMMlbtitMU acids bduve quite notmolly 
with regard to conductifaihty Thoe acids, os well os acetyl 
acetone, obey Ost Wald’s bw(k » const) as fair os can be expected 
with oompoumb containing an acid group and an ether function 
Tbeur chemical aflinity deouoed ftom chermochemical data agrees 
well with that obtained hrom thar conductibihtiea. The valuei 
of K for homologoiif acids dimmish os the molecnbr wei^t 
increases—Fsbmabon of vobtik acids in wines, Iqr M T 
Burcker —Considerations on the chemical phenomena of ostifi 
catwn, by M C Chabne —On the flora of the cool deposits of 
Asm Minor, and the presence In this flora of the ganus 
/WM, by M R ZeiUer —On the chloiosu of American vmet 
•nd Its traatment by sulplmnc acid, Iff MM Oastme nnd 
Degrany The ontl^ find treatment by ferroos sulphate and 
NO. 1337, VOL. 52] 


Pbyaiologicnl Society May 3 Prof H Munk 1 riMdent 
m Ihe chair - After the 1 nsi lent had ilwclt on the loss yAno 
logy had suflered by the dtath of Prof 1 udwig Prof I Munk 
spoke on Kjeldahl s meth id for determining nitron m organn 
substaneesos cempared with Dumas methxl rhe former has 
bigely suppUnted the Utter owing to the greater ease with which 
It may he earned out Iwt some chemists have found it less 
accurate than that of Dumas notably when applied to i asein 
1 he speaker had recently re|Kated the analysis an 1 fomi I the 
above statement r miirnied as 1 ng as he used oxide of c qipei 
in Kieldahls process But when he useil wide f merrun 
(Wil&rthlor ^assium bi hnmate (Kniger) the two methods 
^ve ulentieai results f r the mtrngen He hid also found 
Kjeldohl s method aj jdicable to mtrogen ms compounds with 
closed rings suihaspynlin chindm £r 1 r >f (>ad devil iped 
Picks hypothesis as the twt fold nature of the chemical 
pr t esses taking pbee m a contracting mtisele, a hjp ithesis t > 
which he gsie his support in the bisis jf his expennients moil 
tomIher with Heymans (see Naturk vd xl p 288) n the 
mnuenee of temjierature on museubr e mtraeti in He clescriheil 
several exjienmenls on the prnduition of heat m muscles eon 
tracting isoti nically and isometncally which can be most reidily 
exfdsincd in the bssis of Pick s hypothesis >f tw > mutually 
interfonng chemical) r leesses 

May 17 Irof H Munk I resident in the chair Dr 
W Cowl spike on the action of diaphragms in microscopes, an I 
expisined s general improvement he h^ ibbuned by applying 
an iris duphrasm to Ihe ocubr capable of regubtion from the 
outside — I)t 1 hierfelder gave an account of experiments made 
with I)T Nutan on guinea pigs 

Physical Society, May 10 —I’rof von Btz >ld. President 
in the chair —After eteclii n of officers I rof Konig sjxike n 1 
experiments made in conjunction with Dr Rubens on the tbs 
tnlouti n f eneigy in the sjiecirum of a tnplex burner llii 
methods employi d made it p ssible to measure the i nergy by 
means of a b >1 imeter between W L 800 ja t > W 1 420 ji 
and St Ihe same time to measure the intensity if the light at 
the same part f the spectrum by means of a 1 uDimer photo 
miter lie dealt in great detail with the correction whieh is 
necessary on sect unt of the bet that diffused light sets on the 
Imlometer m addition 11 that 1 f each given wrave length The 
curve of energy thus obtamed was s > steep that it eould inly be 
lei rdt 1 by li ganthms the entigy of the extreme ri I waa 
more than a thousand times as great as that of the blue Bjr 
comparing Ihe relative intensities of the rays of a normal amyl 
oieuie flame with that of the above burner the ibslnlmiinn of 
energy in the amylacetate flame was deduced by eakiilation, ami 
in this cose also the curve was very steep the energy of the red 
end being 300 times that of the blue TTie curve for ihc spec 
trom of the cloudless sky ascended from the red towards the 
blue end whereas it was nearly horizontal for the li|{ht from a 
cloud —Prof Netsen exhilutid two automatic mercunal air 
pumps 

May 24 —Prof du Bois Keymond, T’resident, in the chair — 
Prof Neesen desenbed an automatic meicnnal volte added to 
his automatic pumps—Prif von Bezold s(x>ke on-ti theory of 
terrestrial magnetism, hosed onthe.mistniction0flbetsanomals 
of terrestrial magnetic potenliab He cxpbmed the methods 
by which he hail calculated the isooomals, atld discussed the 
results observable on a chart of the same for the year 1880 
The mean values of magnetic potential are simpir functions of 
geographical ktitude and the isonomals have bow thetr poles m 
the southern hemisphere The determination of the p Hentud 
and the construction of the lines of equilibrium is for simpler 
by Prof von Bezold s methed thin by the ettipl lyment of 
Cmuss s fbrmube, and will make it passilde 1 1 attnek a whole 
seneauf important problems enneenung terrestrial iiiagnitism 
As soon as wmomal charts have been constructed f x different 
periods it will lie possible to draw conclusions hs to the causes of 
magnetic disturbances 
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Linncan Socitty, Apnl 34 —The President Mr llinty 
Deane in the chair Dcwiription of a fly catcher presumaMy 
new by C W de \ is The name Atu$ UtmJu was pni|>osed for 
t fly catcher from Cape ^ ork, with the lower niiWe entirely 
white in the nnie ochreous in a hand on the lower throat m the 
female and with white lores m both sexes —On the specific 
1 lentity of the Penpatus, hitheqb supposed to be UuckarH 
Sanger by J J Fletcher It was shown by a transUilion of 
Sanger spa^r (in Kiuman) descriptive of the Australian Perniatut 
lhatP insipHtT Dcndy la a aynonym of J* InKlarh \an<His 
ennuderatu ns point to the (bllowing ckusificati in of Aaatralian 
Penpatus P*rifalu* leuckarh, biuig Auatralian Penpatua 
with 14 or IS pairs of walking legs, without or snth an 
aecessn^ tooth at the base of the finu of the < uter jaw blade 
rr with aeveral (three m one caset indications of even more in 
another) Males with a pair of (acceaaory genital) pores lietween 
the genital papilla and the anus , with a white tuberele on each 
leg of the first pair only or of the last pair inly >r of all ir 
only some of the pairs with the exceptum of the first (1)7 
Ituckartt Sing, var tjpua (/* iturlM/it Sang I tu 
ignu Ikendy) With 14 pairs of walking legs n > accessory 
tooth New South Wales, Vu3ona. Tasmania (j) 1 leutkarit 
Sang var tr lUntalu With ik pairs cf walking Iqp, no 
accessory I th West VustmlU (Mr A M Lea) (3) 
t ku karh hing var eneuMAi (7* ku kattt Sang) 
With 15 pairs of walking legs, with one ir nitre Vges 
sory teeth viviparous (Queensland New South Wales 
(4) The Nutoiian Icnintus described liy Or Oendy as 7* 
tntparus Victoria and lasmanii (probably ft r a specimen in 
the Macleay Museum) — Descnption of Ikripalu mtfaius by 
Hr A Dently In the light of knowictige game 1 fr m the 
translation of Sangers description of 7’ leu kuU alreotly re 
ferred to and the consequent necessary revision rf the nomen 
cUture at present in use the auth r dealt vt len^h with the 
laistr Viei wian Penpatus which he proposed Ic call 7’ mifiutu 
—Notes on the submmily Bltuh^tceltnt with descnptims of 
newspeaes hy W W Fruggatt This paper comprised notes 
u|)on the classification and systematic position of the gall 
making Cuccids st me correeti ms in the earlier descriptions of 
Bra<k}tteht Themtent together with descnptions of three new 
species pro|xi*ed to le called B diftactfonms B letti/tt and 
B rtn/ermtt On a Fiddler Ray ( Irjgonotkuta /itcioAi) with 
abnormal jiceU ml fina, by J P llill The ipeamen < hserved 
a young male 36 9 cm long presented a striking appearance by 
arn of the anterior portion of each (leclfral hn lieing 
.rated from the head by a wide and deep n itch The sig 
-- .e of the abnormality was discussed at sime length 
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of n dunensions is a* - i —Prof KamerlumH Onnes conununi 
cated the tesults of investigations by Mr A LmM in the Leyden 
laboratore (i) compensation method of the ofaeervation of 
Hall s e^l (3) on the disiymmetiv of Hall 1 eflect m bumuth 
when the directions of the magnetic field ore opposite to each 
other In every plate there are two perpendicular directunis of 
great imiwrUnce The pnmary electrodea bans attached in 
accordance with these (iirections, there u no mwiymmetry 
When they in. attached in a direction making on angle a with 
one of them the Hall effect is given by H±i(K,- K,) sin 3a 
It is explained I y a difference between the vanatioiu of resist 
- thnM4,h inignetisation Kj and K, m two perpendicular 


BOOKS AND SERIALS RECEIVED 

H ks liar) Hactenology l)r t voa Fraudcnreich Iranslatad by 
Prof I K A Hi Is (Metnoen) Peirobm for btudnts A Harkw 
(Cambridge I men ly t^) A Text of F F Bad 

dnrd (Camlnige Unvenilv Press) Hydrodynaidca Iw H Lamb 
(Cam) ndge I ni et ty Piaaa) —Mmaumi Amoilalion Raport of Proctad 
uiga A. m ih* 1 iflh A innal (jcnaral Maatum held m Dubbn jane *6 to 
JO iDm (ShclTcId) Ihc Horticultunst a Ruh Book I H Ifvley ird 
adman (Mac will ) AarKUlmra K H Wallace (Chamban)iha 
B at p I F Browne (bmith F War) —Bibliotheca Geograidiica 
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Amsi panAvt 

Rbyol Academy of Scieneee, \pnl ih Prof Van de 
Sonde Bakhuyzen in the chair —l*rof MncOiUavry gaye a sketth 
of two methods cmidoyed by him li detect the uiulieration r f 
butter with less than one per cent of de 1 nuiiganne or with oils 
Prof Pekelhonng read 1 (laper on the ibjecti ns raised aj,unst 
his \ lew as to the nature of the fibnne ferment viz (hat It is a 
c!om]iound of nucler proteid and lime more lurticularly on the 
objections lir lught forward by HaUiburton who I y his imp riant 
ind evtensive mvestigations has contnliuted si inuth to lur 
knowledge in this depirtment The suih r hsd found (i) that 
ortificwl fibnne ferment prej ired by treatinj, iiuelet proteid firU 
with lime water md then with carlsinic acid Ixraine only partly 
soluble by lieing kept under alcohol fur a long time whereas 
when treated in (he some nuumeras Schmidt s ferment ityielde I 
a powerful filmno plastic solution, (3) that magnesium sulphate 
plasma remained nquid not for want of nueleomnteid lAit lie 
cause It did net contain en High calcium salts 1 he m qpiesium 
sulphate prevented the combination of nucleonrotcid and lime 
but when tk eomlnnation hod ofice Ixen brou^t about MgS04 
unpeded tke coagulati m in a milch smaller degree Magnesium 
sulphate plOMBa was coagulated by ortifieuil fibnne just as well as 
by femient mm blood serum, (J) that intrivim us injei li m of 
behnudt s and Hammerston s ferment had ihe same cunseuuence 
•• the injection of a small quantity of nucleopr ueid vir Wool 
dndgea “negatiyephasi a retaroation of the coagulation of the 
btood which was efhised from the vessels On the other hand if 
a more epneentrated solution of filmne ferment prepared by 
Agp^r s method was injected into a vein of a rabbil, (he animal 
vMoof mtnvcieularcoegtlatian>^l‘rof 'schouie proved that the 
'^MBber of cryi^tlographie forms of the regular system in aspace 
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THE ATOMIC THEORY AND ITS AUTHOR j 
JohH Dalton and the Rtst of Modem Chtmutry By Sir I 
Henry E Roscoe, DCL, LLD, FRS Century 
Science Senes Pp 312 (Lomjon Cassell and 
Company, Ltd, 1895} | 

£ have read through this little book from beginning 
to end with a great deal gf pleasure It tells the 
story of a life which has already been told mote than | 
once, but it tells it in a pleasant style, while at the same 
time It IS fairly complete and, what is equally important 
in these days, not too long 

John Dalton was bom at Eaglesfield, near Cocker 
mouth in Cumberland, in 1766, about September 6, but 
as no register containing a record of his birth h-ts 
been found, the exact date is not known John is 
supposed to have been the second son of his parents, 
Joseph and Deborah Dalton, but, for the same reason, this 
statement cannot now be verified According to his own 
account he attended the village schools m the neighbour 
hood, and was fortunate in attracting the notice of Mr 
Elihu Robinson, a Quaker like his parents, but while 
Joseph Dalton was but a humble hand loom weavci, 
Robinson a as a man of independent means and con 
siderable scientific ability Under the influence of Mr 
Robinson, John made such progress) especially m mathe 
matics that at the ago of twelve he set up school teaching 
on his own account When he was about fifteen he left 
his nati\e place, in order to join his elder brother Jonathan 
in the conduct of a school at Kend il !< our years latei 
in 1785, George liewlej, the propnetor of the school, 
retired fiom the management, and John became his 
brother’s paitner A quaint card reproduced photo 
graphically n the book, announced to their friends and 
the public that youth would be careftilly instructed in 
English, latin, Greek, and French, also writing anth 
mctic, merchants accompts, and the mathematics " 

All this time John was diligently occupied in self 
improvement His active mind however, could not be 
contented with mere acquisition of knowledge, and we 
find that his first attempts at scientific investigations were 
made here Meteorological obscnations occupied him 
in the first instance, and the requisite barometers and 
thermometers were made with his own hands This w is 
the beginning of the long senes of daily observations 
which were continued without a break until the evening 
before his death in 1844. 

In 1793 Dalton left Kendal for Manchester, having 
undertaken for the modest stipend of ffio a year to 
teach mathematics, mechanics, geometry, book Imping, 
natural philosophy, and chemiftry, and we are told that 
in 1794 he had twenty four students in these subjects 
In this position of coll^ tutor Dalton remained six 
years, and then resigned his post in order to obtain time 
for his researches, supporting himself by private tuition 
When he left the college, he lived first in a house in 
Faulkner Street, then with John Codebatn, a member of 
the Society of Friends, but, aftei* q tnne, joined the 
frimily of the Rev Wilham Johns, with whom he remained 
nearly thirty years. It was here that his most important 
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original work in ph>$ics and chemistry was accomplished, 
here he brought out his system of chemical phiMsi^y, 
and here he atuined to that celebrity which broa|^t him 
honours from abroad, os well at the friendship of the 
most distmguished of his own countrymen 
To the pages of the book we must refer our readers for 
many of the details of Dalton s subsequent career * how he 
delivered courses of lecturei, in Edinburgh and Glasgow 
(1807X and twice at the Royal Institution in Albemgrle 
Street (1803-4 and 1809-10), how he was made a cor¬ 
responding member of the French Academy of Saences 
(1816), and g Fellow of the Royal Society (1833), how he 
visited Pans (1832), and subsequently, after the death 
of Davy, was elected a Foreign Associate of the 
Academy (1830), how he received honorary degrees 
from many universities among the rest, from Oxford 
(1833), and finally, was assigned a pension out of the 
funds of the Civil I ist by King William the Fourth 
Dalton died on July 37, 1844 Since 1837, when he 
had a paralytic stroke, his vigour had very seriously 
declined, and of this declme it is obvious that he 
was conscious Old people are usually parsimonious, 
especially if in their younger days they have been obhged 
to practise economy Dalton was no exception to this, 
and an amusing account, which will not bear condensa¬ 
tion IS given of a transaction of his with Dr Lyon 
Playfair in January 1844, only a few months before Ins 
death 

Dalton seems to have been a great smoker In a 
lettci quoted on p 166, he says (January toy 1804) 

“ I was introduced to Mr Davy, who has rooms adjoin 
ing mine m the Royal Institution He is a very agreeable 
and intelligent young man, and we liave interesting 
conversations In an evening 1 he pnncipal failing in his 
chirictcr 1$ that he does not smoke 
Wrapt as he was from early youth in his scientific and 
philosophical pursuits, it is perhaps not surprising that he 
should hive declared that his head was “too full of 
tnanglcs chemical processes, ind electrical oxpenments, 
Ac, to think much of marriage ” Nevertheless, it appears 
that the Quaker philosopher had at least one or two 
aff iirs of the heart, and even when past the age of giddy 
youth he seems to have been accessible to the cliarm of 
female beauty, for in a letter in which he d senbes “ the 
belles of New Bond Street,” he admits that ho is “ more 
taken up with their faces than their dresses,” and ends 
with the remark ‘ I do not know how it happens, but I 
fancy pretty women look well anyhow ’ 

Every one has heard of Dalton’s peculiarities of vision 
It seems remarkablo that he should have grown to man 
hood without becoming aware <^his defect, but it apfiears 
that It was not till about the age of sue and twenty that he 
found out that his notions of green and red were different 
from those of other people Thif evidently caused him 
at first a good deal of perplexity, and brought down a 
certain amount of “ chafi^ ’ for he writes to hu old friend 
Elihu Robinson, that “theyoung women tell me they 
will never suffer me to go mto (he gallery of the meeting 
bouse with a jffren coat, and 1 tell them I have no 
objection to their going in with me in a avnton (that is, 
dark drab) gown ” Dalton had a notion that his defect of 
vision was due to the existence of a coloured medium m 
one of the humours of the eye It is almost needless to 
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sty that this was a mistake, and that the &ct has now 
long been recognised that many persona are unable to 
distinguish red and sreen, thou^ the true jAysiological 
exphnation is still uiVfnown 

We must now turn to a brief cotasideration of the chief 
subject of Dalton s scientific investigations In connection 
with the history of the evolution of the atomic theory, 
Sir Henry Roscoe has been so fortunate as to make an 
interesting discovery Among the “ Dalton Papers in 
the possession of the Mancheifter Literary and Philo 
soi^ical Soaety, he has ftnind the manuscript notes pre 
pared by D<tlton for the course of lectures delivered at 
the. Royal Institution in the winter of 1809 10 In these 
notes he gives an account of the tram of thought which 
led him to adopt the itomic hypothesis for the explanation 
of chemical phenomena Contrary to the commonly re 
ceived account, which appears to have originated with a 
statement by Dr 1 humas Thomson in his History of 
Chemistry the atomic theory did not first occur to him 
dunng his investigation of olefiant gas and c-xrburetted 
hydrogen gis I lom the newly discovered minuscnpt it 
ippe irs that Dalton s atomistic ideas arose in the course 
of his study of the itmosphere, and in sptcul iting as to 
how a mixture of two or more elastic fluids could con 
stitute a homogeneous mass A readei of his ‘ Chemical 
Philosophy would perceive how thoroughly he was im 
bued with the Newtonian doctrine of particles, and in 
Henry s Life this is clearly pointed out 

By whatever process Dalton arrived at the adoption 
of the atomic hypothesis, it is certain that his great 
merit consisted m the apphcation of a commonly 
accepted (see Chemical Philosophy part 1 p 141) but 
vaguely conceived, notion to the explanation of che 
mical phenomena It was for the development of the 
chemical theory of definite proportions usually called the 
‘ Atomic rheory, more especially, that he received the 
first awarded Royal Medal m 1836 This is the point 
upon which emphasis was particularly placed by the 
president, hir Humphry Davy, m presenting the medal 

In the course of r^mg this little book we have met with 
only one passage which seems to require correction The 
statement (p 153) that Daltons “great achievement was 
that he was the first to introduce the idea of quantity into 
chemistry is not only erroneous but is inconsistent with 
the writer’s own text, which on p 161 contains a reference 
to the names of Wenzel and Richter 

We shall look forward with pleasure to the other 
volumes of the series WAT 


HYDRAULIC AND OTHER POWERS 
Hydrvultc Motors, furbtties, and Pressure Engines By 
G R Bodmer, A M Inst C E Pp $40 (London 
Whittaker and Co and George Bell and Son<i, 1895 ) 
Motsve Powers and iketr PracHcal Selectton By 
Reginald Bolton A M Inst C £ Pp 350 (I imdon 
and New York Longmans, Green, and Co, 1^5) 

HE first of these works is a second and enlaiged 
edition of an excellent treatise on a subject seldom 
dealt wnth m English text books The question of the 
apphcation of water power to useful purposes is becommg 
more ah^ IRiore of importance, and the study of the 
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design and construction of the necessary machmery 
naturally follows Contmental engineers are m advance 
(rfus m this matter, they havmg long studied the proUem 
successfully This difference, however, is rapidly dis 
■qipeanng and will be greatly assisted by the issue of 
this work 

rhe author has consulted to a greater or less extent 
many works and publications, and appears to have 
brought together much valuable information this, com 
bmed with his own experience makes the work an 
important one Histbncol matter has been purposdy 
avoided os w ell as descnptKHis of obsolete forms of motors 
The author lather jocularly observes in his preface that 
he IS sure to lie ci iticised, one wray or the other as to the 
use of mathematics in his work On the question of the 
free use of mithcmatical methods we aic entirely of his 
opinion vir thit formulae afford the readiest means of 
accurately stating facts which in the simplest cases can 
only be verbally defined in elabomte phriseology The 
description of the Niagara Falls installation isionaseand 
to the point Ihis installation is designed fni utilising 
10 300 <ubic feet of water per second, with an available 
held of 140 feet which is equivalent with an issumed 
efficiency of turbine of 75 per cent to about 130000 horse 
power The turbines were designed by Messrs Faesch 
and Piccard of ( tnev a, and made by the I P Moms Com 
pany of Philidelphi i each of these wheels is to develop 
5000 horse power with a mean head of 136 feet Other 
interesting descriptions of recent installations are added, 
but we miss an u count of the Worcester Flectnc I ighting 
Station Ihis is to be regretted because the instilla 
tion IS ui example, of a considerable ipplicaticm of 
water power under somewhat adverse conditiiti&s The 
ground covered in this book both theoretical and 
practical is of considerable extent The author handles 
the subject in i sensible manner, and arranges it in such 
a way that the student can have little difficulty in master 
mg It P or the engineer who looks for theoietical exm 
siderations there is ample food for reflection The 
descriptions of the general theory of various turbines are 
remaikably clear, and are assisted by diagrams and 
woodcuts To those engaged in the design of turbines 
the volume must be mvaluable 

Mr Boltons book on 'Motive Powers is of a veiy 
different nature, and belongs to that large number of text¬ 
books woitten under the impression that a mere stnnging 
together of facts, formulse, and data is of service to the 
non technical reader The choice of a motor for any 
particular duty, of course, largely depends cm various 
circumstances, and these must be considered by a quali¬ 
fied engineer It is questionable whether any amount of 
study can qualify a non technical man to make a suitable 
choice in such a matter The book, however, contains a 
large store of information suitable for engineers, and it is 
arranged in a way that easy reference is possible, which is 
an important consideration Theauthor very properly Ms 
foul of the term nominal horse power,* a useless term, 
and one very likely to mislead It is quite time that steam 
and other engmes were sold as repiesenting the available 
power, or “ brake horse power " Under the head of power 
defined and compared, the author might have been more 
expliat in his definition of the relation between “the 
watt” and the “horsepower* 746 watts are equal to 
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one electnaU hone-power In the chapter on the power 
of the wind, there i« an mtereeting description of an 
electrical plant for hghting, which was used in London 
some tune ago, the motive power being a windmill on the 
top of the baildu^{ There appears to be an opening for 
thu type of motor The author gives rules and tables for 
their design and construction 

Water wheels, turbines, and hydraubc rooton generally 
come in for a good deal of notice The information given 
concerning these motors is very much condensed, but is 
in a luefol form " Molesvrorth s Pocket book ' is quoted 
for rules for the actual construction of turbines, Bodmer’s 
book can be added with advantage The question of 
labour tnd attendance has to be carefully considered in 
connection with the adoption of steam power a type of 
motor which for small powers is being discarded in fovour 
of oil and gis engines Fhe steim engme, however, has 
points in Its favour, simplicity of partb being not the least 
of them The author gives a table showing relative values 
for heating purposes of various fuels this is of value, and 
may prove of use to many steam users 

Under the heading of liquid fuel no observations are 
to be found descnbmg Holden s System for burning 
oil, tar, &c this should be added in a future edition 
An essential feature of this work is a sutement of 
the probable cost of the machinery described thus 
rendering a comparison possible of alternate schemes 
fhe condensation of exhaust steam from engines in large 
towns IS an important question because m some cases 
It may become i nuisance Tin. author desenbes the 
usual methods in vogue but omits to mention the 
atmospheric condcnsei used to condense the steam 
and so get nd of it Steam eng nes of various kinds 
are folly dealt with including those suitable for 
dynamo driving Under the latter class we find no 
description of the Willan s central v live engine, probably 
the most efficient of my If rhaptei xxi is intended to 
include this engine why not say s > > 

The author has much to say on the subject of different 
types of boilers On page 179 v c find a table giving 
the pitch of stays in flat siirfoccs in 1 icomotive fire boxes 
This requires considerable alterati in 1 he pitches given 
for the higher pressures and ^ ini h plates are ndiculous 
no locomotive builder cxiceds 4^ inches pitch with copper 
fire boxes The usual hydraulu test for boilers is stated 
to be twice the working pressuie fhis is so in many 
cases and we agree with the luthur that the boiler is 
needlessly strained One and ihilf times the working 
pressure is ample and is quite suffiaent to test the 
workmanship As to the general essentials for good boiler 
work, given on pige tSi, we cordially agree but would 
add that machine flangiog should if possible, be done 
at one heat 

Much has been said of late about the virtues of the 
tubulous boiler No doubt its convenience of transport 
IS great, repairs are easily effected, and steam can be 
r^ndly raised The author gives some interesting data 
on these boilers, including the Belleville type now being 
adc^ited m this country 

Users of small power motors will be interested in 
chapter xxx et stq These deal with gas and oil engines, 
and contain some interesting information Taken os a 
>fOv 1338, VOL 52] 


wholot thu book contams a senuceable collection of dau 
on various subjects The volume should prove of use to 
engineers, who will find in it mudi information relative 
to motive powers N J. L 


TRAVhl^ IN T/BF7 

Dtary of a Journey throut^h Mongolia and Ttbei in 1891 
and\%fyi ByWilliamWoodvilleRocUiill 8vo Pp 
XX and 414 Illustrations (Washington published 
by the Smithsonian Institution, 1894) 

R. ROCKHILL is no stra nger to the British public 
his admirable woik on Tibet— The Land of the 
Lamas, published in i8ji—has been widely read and 
his second great journey desenbed m the book, now 
before us, earned for him the gold medal of the Royal 
(leographical Society the highest geographical prize in 
the world The book as now published differs from 
The Land of the Lamas by being less i piece of 
literature for general levding than a compendious record 
of observations suited foi serious students of Central 
Asia. 

Tibet IS peculiar amongst the regions of the world by 
possessing almost every possible barrier to discourage the 
would be explorer Its physical conditions, lying in the 
centre of the largest continent raised, though just w ith 
out the tropic into the fngid zone of altitude composed 
in large part of rainless and plains girdled by the most 
stupendous mountains of the earth conspire with the 
fanatical exclusiveness of its governing body to keep 
the land in seclusion Theie have been fewer traielleis 
in 1 ibet than in almost any other area of the know 11 
world In his preface Mr Rockhill rec ills the deeds of 
his predecessors from FnarOdcnrin 1335 to the Russian 
hrench and British travellers of the list decade The 
last Europeans to reach the capital city of I hosa were 
the Lazarist fathers Hue and (mbet in 1846 Since 
then the Indian native surveyor Sirat Chandra Dos 
has succeeded in disguise in making i survey of the 
town, but every European hts been succivsfolly stopped 
ind turned iMck at the entrance to 1 h isa territory 
Mr Rockhill was no more fortunate n evading this 
fate than his predecessors were 01 than Ins successor, 
Miss Annie I ay lor his liecn but he was fortunate in 
being able to give an excellent account of the portions 
of the country which hi visited Mi Rockhill has the 
ilmost unique attainment of knowing both the Chinese 
and the Tibetan liteiary languages perfectly consequently 
he was able to maLi Ins own mgntiations with the 
natives and to obtom information from them at first 
hand It is gratifying to find that one result of his 
careful study of Tibet 1? to vindicate the general truth 
fulness of the Abbd H ic s picturesque description of 
the country and the people which is really responsible 
[ for such popular knowledge of Tibet as exists in European 
literature, and on which some recent travellers misled 
by bad interpreters, had c ist senous doubts 
Mr Rockhill describes his journey in the foim of a 
diary, a form which throws all the details into equal and 

somewhat undue prominence,demanding v«»y careful read 

mg, and many references to different passages, before the 
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tjfcneral beanng can be understood A senes of appen> 
dices contaiiung>ocabulanes of the Safaur, and San ChHian 
r u jen languages, a list of th| plants met with, compiled 
by Mr W Botting Hemsley, a uble of latitudes and 
altitudes, and a few meteorological statistics, in some 
meiuure makes up for the defects of the thary form The 
index, which is all important m a book of this kind, is 
unsatisfoctory, the entries are numerous enough, but 
they are not descnptive The mere focts that snow is 
referred to on twenty eight specified pages, and sand 
stone on forty, does not assist the reader in the way a 
well arranged index diould On the other hand, the illus 
trations are excellent, and leave nothing to be desired, 
except indeed that they were more numerous 
A map, on the generous scale of thirty two miles to an 
inch, gives details of the route, but it is confined to Mr 
RockhiH’s own surveys, all outside being left blank 
Mr Rockhill left Pekin in the hope of crossing Tibet 
from north to south, by a road leading to India, without 
touching Lhasa territory He accordingly made his wa) 
through Mongolia, passing by Ordos and Alashan, up 
the valley of the Yellow River to Hsi ning, and collecting 
the necessary material for a long desert journey, he left 
Lusar (Kumbum) on February 17, 1893, pass^ west 
ward through the marshes of Tsaidam, and at the 
Naichi Gol, on May 17, turned south*westward with 
guides who had agreed to take him across the mountains 
to the Tengn nor It was a severe journey grass for 
the horses and mules was often scarce, snow fell at 
midsummer, and herds of wild yaks md wild asses were 
the only living creatures to be seen The snow line 
appeared to be about 17,000 feet, but no glaciers were to 
be seen on any of the mountains At length, on July 6, 
after three days’ travelling without food, supporting life 
only on tea, the party sighted the tents of the Namru 
Tilxtans, about two days’ journey from the Tengn nor 
Here there was safety from starvation, but the tnbe 
being under the government of Lhasa, the inevitable 
result followed The tnbe mustered sixty or eighty 
armed men, and with the utmost courtesy the head men, 
reinforced by officials from Lhasa, forbade iny advance 
southward After much talking, Mr Rockhill secured 
the alternative of returning as he came, or going east 
ward to Gima vtA Ta chien lu, which was reached on 
October i By avoiding the high road, Mr Rockhill 
succeeded in surveying a good deal of new country, 
and he made many most interesting observations 
on the people, who in south eastern 1 ibet are much 
more hberal and enlightened than in the neighbourhood 
of Lhasa 

On returning to Shanghai the traveller found tliat in 
the eleven months since he had left it he had travelled 
8000 miles, of which he had surveyed 3400 miles, and 
crossed 69 passes, all more than 14,500 feet above the 
sea Three hundred photographs were taken, and be 
tween three and four hundred ethnological speamens 
collected The journey was in fiict a great and a sue 
cessfttl one, though it led to no sensational discoveries, 
and we believe that the work of the American traveller 
from the eget will bear the closest comparison with 
that of the l^lklan exfdorers from the north, and the 
Bnttsh and |nian surveyors ftom the south 

j, * Hugh Robert Mill. 
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MIND AND BODY 

The Phdosopky of Afirifqf, <wi Essay tm the lUU^sta 
of Psychology By G T Ladd, Professor of Fhtlo* 
sophy m the Yale University, (Longmans, 
and Co, 1895 ) 

ROF LADD’S latest book opens with two excellent 
ebspters on the connection between psychology and 
the philosophy of mind, which lead one to hope great 
things of the rest of the work It is refreshing to find an 

author dehver an energetic and effective protest against 
the “watertight compartment” theory—that science, 
and even the science of psychology, can get on without 
metaphysics—and then turn round and declare m favour 
of a good healthy realism It is a psychological fact 
which IS well worth keepmg in mind, that we all naturally 
are, and, even in spfte of philosophic training, m our 
ordinary life remain, dualistic realists This metaphysical 
position is implied in all the language of science, so 
that, in particular, it is well nigh impossible to interpret 
the results of psycho physics in any other sense His 
arguments against the view of consciousness as a mere 
senes of passive states, which he attnbutesto Prof James, 
are well worthy of attention, and further great expecU 
tions will be msed in the mind of the reader by the 
heading of the fifth chapter— ‘ Fhe consciousness of 
identity, and so ciUed double consciousness For surely 
It IS time thit professed psychologists should give up 
Ignoring the alleged facts of multiple personality and the 
vanous phenomena connected with “ suggestion ’ and 
“ hypnotism Whence are we to learn about the psycho¬ 
logical import of these things if not from them? But 
the expectation is unfortunately doomed to disappoint¬ 
ment After makinj, some show of attacking the question, 
and expressing a pious belief that “ the explanation of 
double consciousness, when the ficts arc ascertained and 
the explanation is made, will be found in extension rather 
thm reversal of the pnnciples already known to apply 
to the normal activity of body and mind (p 168), he 
“ feels obliged for the present to maintain a position of 
reserve He admits, indeed, that if an individual should 
alternate from one condition to another, between which no 
actual connection by wiy of self consciousness, memory, 
or thought could be traced (and, presumably, d /brtion, 
if both conditions should co exist and manifest them- 
tbemselves by diffeient channels, eg by speech and 
so called “ automatic ” writing), we should have a true 
case of “double Ego” But he goes on to declare that 
“no such cise, so far as the evidence is as yet sifted 
and understood, has ever occurred ” It cannot be sup¬ 
posed that a professor of psychology has never come 
across the evidence, we can, therefore, only suppose 
that he relies upon the efficacy of his saving clause, for 
such cases have certainly bera reported in abundance, 
though it may be that the evidence with respect to them 
IS not yet thoroughly “ sifted and understood " 

The mam thesis of the book, however, is the duality 
of body and imnd, or, at least, the defence of natural 
dualism agamst such rival theories as Prof Ladd con¬ 
ceives to be arrayed agamst it It may, however, fiurly 
be doubted whether any matenahst, spiritualist, or 
monist would recognise hu own theory among the dum¬ 
mies which Prof Ladd puts up to knock down again- 
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He admits, in a note, that it'is not likely that any one 
•could found to espouse thh cause of what he calls 
mafonalltm The most effective answer he has to 
ffito to “monistic spintualism,” that if consistently 
argued out it would lead to solipsism, apfdies rather 
to idealism than to the animism agamst which the 
rest of his argument is directed To his polemic 
against monism it might be objected, as to diat against 
matenalism, that no one would be found to defend the 
views attacked—at least, surely no one who believed, 
not only in body and mind, but irl a thud entity also, 
which IS neither (even if this entity is “unknown and un 
knowable”), could call himself a Momst Monism, as 
ordinarily understood, is the view, or hypothesis, that 
the Tngtr of conscious sUtes is just the biain, and 
nothmg else and conversely that consciousness is a 
manifestation or aspect of certain brain activities No 
third being is requir^ where not even two are postulated 
The rest of the argument agamst monism is to the effect 
that the supposed psycho physical parallelism is not com | 
pletely proven—which may be admitted—and even that in 


Brtttdiis Naial Powtr By Hamilton Williams* <Lon 
don Macmillan, 1894) 

This httle volume ought to prove very usefid to those 
who wish to know the chief events in the nseot Brttam’s 
naval power, without having to plod through details 
of little consequence All the great battles are described, 
and plans of the actions are supplied with them Cele¬ 
brated single actions are also mentioned, and although, 

! as the author himself states, some parts require revision 
and slight corrections, the volume is altogether a light 
and readable history of the first line of defence, to be com¬ 
mended to every one who desires to know something 
about naval battles without undertakmg a systematic 
study of the subject 

Portrmts btrUMmler N Uurforscker (Wien und Leipng* 
A PichleHs Witwe and Sohn) 

The forty eight portraits which, with short biographical 
sketches, make up this album, represent well known men 
of science of the past and the present With one or two 
exceptions, the plates are finely engraved from good por 
traits Among our own countrymen in the collection are 
Darwin, Faraday, Sir William Herschel, Newton, Lord 
Kelvin (who is given his old and better known name), 
and Tyndall 


some cases it can be shown not to exist, a point on which 
Prof Ladds arguments hardly seem conclusive I he 
weakest part of the aigumcnt however, is the implied 
idea, so common in philosophical discussions, that a mcta 
physical theory to be accepted ought to be capable of rigid 
demonstration, instead of being of the nature of an hypo 
thesis postulated to explain the facts of consciousness, 
which can never be absolutely proved but maybe believed 
in w ith greater or less strength of conviction It is therefore 
no argument against the monistic h^thesis to say wc 
cannot yet, and probably never will be able to, trace the 
psycho physical parallelism evciywhere 

1 he most curious thing in the book remains, however, 
to be told In its last pages the author admits not only 
that" this dualism is not the fin il word, ’ but that “ it most 
undoubtedly be dissolved in some ultimate monistic 
solution ' And it must be i little annoying to the 
monists, whom he has so bitterly attacked, to find that this 
IS a problem which “ this treatise hands over to the larger 
and all inclusive domain of philosophy ' 

1 * DWARD T Dixon 


OUR BOOK SHELF 

TBr litory of "Pnmtttve” Man By Edward Clodd Pp 
206 (London George Newnes, Limited, 1895) 

A BOOK such as this forms a useful stepping stone to 
^her knowledge, it creates interest, ana develojM a 
desire for further information, therefore it possesses the 
chief quahties that go to make a good book for the 
average man For the reader who wishes to know more 
about the subject than can be compressed in two 
hi^red small mes, a list of books is given at the end 
of the volume Tae illustrations are numerous, but some 
<ff these are badly pnnted The text is very attractively 
wntten, scarcely a sentence bemg beyond die compre 
hension of the popular mind Thougfli the story is briefly 
told, we have no doubt it will prove mteresting to a 
wide arcle of readers It may be well to point out 
that the remarks with reference to the tbii^^ flmts 
found m what was believed to be an Upper Miocene 
deposit in Farther India (pp 33, 34), will need modifl 
'^on when the book comes to a second edition, the 
M m which the flmts occur havmif been shown to be 
Phocene (see Nature, vol b p 608) 

NO. 1338, VOL. 52] 


LETTERS TO THE EDITOR 
Tk* BAttr iott net Md ktmttlf rttfmtibU for tpumm tx 
fmttd fy ku corrujendtnti Ntttker tan kt tmdtrtak* 
to rotum or to corrot p ond mtk tko wrttors rojoctod 
maouucrtftt tntondod for tku or any otkor fart of Natum 
No Hotut ft taitn «/' tmonymout commtmtcahom ] 
Discovery of Aboriginal Indian Remama m Jamaica 
Till islanil of Jamaica at the tune of its discovery by 
Columbus in 1494 is estimated to have been inhabited by about 
600 000 natives belonging to the race of the Arawfiks—a people 
of simple habits and ofa peaceable disposition The barnarous 
uid cruel treatment of these Indians by their Spanish conquerors, 
so rapidly decteat«d their rmmbers, that in 1655 the dote of the 
conquest of the island by the English, it is probaUe that not a 
single sjiecimen of the ormnal type of inhabiUmt remained ahve 
Very little was left behind a* a record that ever such a race 
existed here A few pieces of earthenware showing very pnmi 
hve omamentaUon and a few flint implements aoid beads, are 
practically all that remain to represent their arts and manu 
tetures Farts of the mtenor id the country are formed of 
Miocene limestone, and in thu, many caves are to be found 
Most of them have, however yielded httle of mterevt In 
one, at Pedro Bluff, the only two aboriginal skulls hitherto 
known were found These srare submittM to Sir William 
Flower, and show a frontal compression with corresponding 
lateral expansion, a def irmation produced artifically during 
infency by the former mhabitanb of the West Indian wlonds 
A kitchen midden at Northbrook, mvestigated by Lady Blake, 
has yielded pieces of ancient pottery, flint implements, shelb, and 
bones of the Jamaica coney Capromys bnukymrut, IlIU 
Great interest has been aixnsMd m the island within the post 
few weeks by the discovery of a cave containing the skeletons of 
at least twenty four individuals , the ages varyii^; from that oi a 
child with the permanent dentition not yet appeaniw, to that of 
ued persoru with the teeth sockets obliteiated Many of the 
skulls in their dejiressed frontal r^ion resemble th^ fiom 
Pedro Bluff, and are, no doubt, abbnginal m type There is, 
however, considerahle vanation in the amount or compression 
Fmir of the skulls have been taken to England by Mr 
Cundall the Secretary of the Jamaica Institute, to be subnutted 
■ I Sir William Flower 

A somewhat shattered canoe, about 7 feet long and il feet 
wide, mode of cedar wood, was lyuig above many of the 
skeletons An outer portion td the trunk of an arior vita, pro 
bably serving at one ume as a ‘ mortar,” scarcely shows any 
sqpis of decay, os a result of the three or four hundred years it may 
have been in the cavi Among the remains were alw obtained 
the perfect drolls mid other parts of the skeleton of two 
eotisyst two large marine shells {imnu and Mnrtx), soft 
ports of wluch ore still eaten by the natives, numerous land 
akells (Mohx), sad insect remains. 
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found, nm^ to tboK known to have been iMd«1i7 the Aniwik*. 
One of tbete Mfpotra^ if oval in shape, 7 Indies in length and 
a inrhes high, vnth a rade handle at eacb end { the other it 
round, with n|>iall ledge below the upper nar^ Along with 
thete were mjpbenti of pottery belonj^ to a muA huger 
kpeameiL 

The cave was dttcovered by the B«v W W Rumiey on the 
HalbeiMadt estate belonging to Mr Goseett It is in a wild 
rocky part of the Port Royal Mountains, at a height of about aooo 
feet above the sea. The narrow entrance in the fiice of the hill 
side was blocked by boulders of limestone On removing these, 
a cavern with waterworn sidea, partially covered with stalaetitic 
deposiu, wu displayed, penetrating into the rock for a distance 
of about 30 feet, and in some placet two or three feet high. The 
floor IS covered with a deposit about 13 incbet thick, of a 6ne, 
Ught yellowith dust, but the remains were superficial, 

The site of the cave is not such as could possibly contain the 
whole of the individuals when ahve, to that it u probable that it 
must have been used at one time as a tanal place , while the 
presence of the canoe, mortar, earthenware, coney bones, marine 
sheila, and a flint implement, is suggestive that some of the 
people may have hved or fled there for safety, and perhaps been 
unmured by their destroyers, the Spaniards. Whatever may be 
the explamttion of theu ncrurrence, the acquisition of the 
remains, which have been presented to the Museum, will be a 
great addition to the archieolagy of Jamaica 
Museum, Jamaica, May 38. J F Oiibkden 

The Antiquity of the Medical Profession 
Wi ni reference to Mr H Spencer’s article on the evolution 
of the medical profession, m the CouUmporary Jitvtew for June, 
It may be inferred that his remarks should only apidy to its 
historical state m Bntam, and not to that m European countries. 

It may be pointed out that the professiun hod existed many 
centuries before that epoch in the Roman and Grecian nations, 
as may be seen by any one in looking over Lempnire's 


We have their medical works handed down to ns in Celsus 
(14 A.U ) and Hippocrates (433 B (. ), likewise the Greek army 
at Ttcy (1184 B c ) had mditary suigeons (Machaon), and 
Prof Simpson bad discoursed on those in the Roman armies— 
papen indicated 1856 

See also Dr Smith’s Dictionary, “Greek and Roman Anti 
quitiea,” for articles on the kulHects under -Art Medicus, art. 
Medicina, art Chiruigia, art Phyuologia. 

The art of medicine seems to have bwn ushered olT the stage 
in the Dark Ages, and to have been consigned to the care of thi, 
monasteries and monks for a long period. 


It would seem then, fown histoiy, that themediaal pndesskm 
is qute as old as either that of themgy or law 
cdinbuigh, June ty W G Buck. 

A Hlatory of Bridth Barthquakaa 
On two or three occaiiooi you have allowed me to ask the 
readers of Natubb for old in studying recent British earth¬ 
quakes, and 1 have gmtefiiily to acknowledge the valuable 
ssri stance which I have thua obtained 
If I might trcHMSf once more upon your space, I should be 
glad to menbon tM 1 am now preparing a histo^ of British 
earthquakes during the nineteenth century, and would thonk- 
foliy receive notices of any Aocks, either past or future, which 
yonr readers may be able and willing to send me. Eatracta 
nom provincial newspapers, frenn pnvate diaries, or from any 
other trustworthy source, would be most useful 
With a view to aiding in the more careful observation of 
earthquakes in the foture, I have drawn up a short paper of 
suggestions, and this I shall be happy to send to any one who 
may wish for it on receipt of hit name and addiesa. Those who 
desire to examine accounts of recent earthquakes m this country, 
I mw refer to the PrecMtlitv of Am K(7al Society|for 1894, 
the QuarttrfyJmmalxA the Geological Sodety for 1891, and the 
Gta^tal Massaaneiox 1801-1893 Chablbs Davison 
373, CiUutt Road, liirminghom, June 17 


TERMS OF IMPRISONMENT 

r would have been expected that the vanous terms of 
imprisonment awarded by judges should fall into a 
continuous senes buch, however, is not the case, as is 
shown by Table I, which is derived from a Parliamentary 
Blue-book recently published under the title of “ Part I — 
Cnminal Statistics,’’ p. 315 The onginal has been con¬ 
siderably reduced in sue, first, by limiting the extracted 
data to sentences passed on male pnsoners without the 


in the headings to the columns The matenal dealt with 
IS thereby more homogeneous than in the onginal, and its 
signifiuince is more easily seen. The number of cases is 
amply sufficient to afford a solid base for broad con¬ 
clusions, there being m round numbers 830 sentences for 
vanous terms of years, 10,540 for vanous terms ot 
months, and 43,300 for vanous terms of weeks The 
diagram drawn from Table I gives a still clearer view 
of the distnbution of these sentences — 


Tablb I —Dittnhutum ef Senirntts 
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The extreme irregularity of the frequency of the different 
tenns of imprisonment forces itself on the attention It 
IS impossible to beheve that a judicial system acu fiurly, 
whichi when it allots only 30 sentences to 6 years un 
pnsonment, allots as many as 340 to S years, as few as 60 
to 4 years, and as many as 360 to 3 years Or that, 
while there are 3o sentences to 19 months, there should 
be 300 to 18, none to 17, 30 to 1^ and 150 to 15 The 
terms of weeks are distributed just as uiegularly Runs 
a£ figures Ills these testify to some powerfiil cause of 
disturbance which interferes with the orderly distribution 
of punishment m conformity with penal deserts 
On examining the duqrram we are struck with the 
apparent focility of drawing a smooth curve, that shall 
cut off as much from the hill tops of the irr^ular trace 
as will fill their adjacent valleys Hus has been done, 
by eye, in the diagram the small circles indicating the 
smoothed values Care has been taken that the sums of 
the ordmates drawn to the smooth curves should be equal 
to sums of those drann to the traces, as is shown by the 
totals m the bottom line of lable I The smoothed 
curves may therefore be accepted as an approximate 
rendenng of the general drift of the intentions of the 
judges as a whole, and shoa that the sentences passed 



by them severally, ought to be made more appropriate 
to the penal deserts of the prisoners than they are at 
present The steep sweeps of the curves afford a 
strong testimony to the discriminative capacity of the 
judges, far if their discnmination had been mi and the 
sentences given at random, those steep curves would be 
replaced by horuontal lines We have now to discuss 
the disturmng cause or causes that stand in the way of 
appropriate sentences 

ilie terms of imprisonment thit are most frequently 
awarded, fiill into inythmic senes Beginning with the 
sentences reckoned in mdnths, we see th^ thmr maxima 
of frequency are at 3, 6, 9, 15, and 18 months, which 

are separated from one another by the uniform interval 
of 3 months, or a quarter of a year—a round figure that 
must commend itself to the judge by its sunplioty 
And we may in consequence be pretty sure that if the 
year had happened to be divided into 10 periods instead 
of 13, the exact equivalent of 3 months, which would 
then have been 34 periods, would not have been used 
in Its place If this supposmtm be cmrect, the same 
penal deserts would have been treated diflferently to what 
thmarenow , 

Thus the preose position of the maxima has been 
NO. 1338, VOL. 52] 


apparently determined by nutnencal foncy add it seems 
that ^ irreguUnty of me tiach is mainly due to the 
award of sentences being usually in terms of the 
Bimonthly, but sometimes in that of the i monthly, senes 
The trustworthiness, of this solution is tested by group 
ing the entnes in sets of three, each set having one of the 
maxima for its middle member, as shown m Table II 
(wher^ however, the first and last entnes are perforce 
limited to sets of two) The agreement between the 
recorded and the smoothed entnes is now passably 
good , It would become somewhat closer if the smoothed 
curve were revised by payinu regard to the senes of sqts 
m three, thereby taking fecu into account that were 
not utilised before 


Table II (lenved from Table I ) 



34 and 33 

1 1 

3 

33 — 30 

9 

19— 17 

3* 

30 

j 6 — 14 

33 

43 


84 

74 

10 ~ ‘g 

89 

I 3 I 

7 - S 

334 

303 

4 and 3 

593 

S8a 


1034 

I0S4 


Ibis solution does not, however, account for all the 
peculianties of the irregular tiace For instance, in the 
onginal table in the mue book, absolutely not a single 
sentence of 17 months has been recorded, although 
there are 33 sentences of 16 months, and 340 of 18 I 
account for the 'ibsence of the number 17, by the un 
doubted foct that almost all persons have a disposition 
to dwell upon certain numbers, and an indisposition to 
use others, and that 17 is one of the latter Ibese curious 
whimsies become conspicuous whenever calculators, who 
are not forewarned, are set to record long senes of measures, 
entenng them 6y e^ttmatum to the nearest decimal of the 
divisions of the scale they use Each figure from o to 9, 
in the decimal place, ought then to occur with equal fre 
quency, but they never do, there is always a run upon 
sdme figures, while others are hardly, if ever, intmduM 
The fonaes in this respect of different persons differ 
widely, the biblical Jews, for example, were fond of 401 
apparently empicmng it as a noun td mdefinite multitude, 
Iwt It has no preferential use with us On the other hand. 
It IS probable that a large and awkward pnme number, 
such as 17, would be generally in disfavour 
As ngirda the sentences r^oned in years, they range 
from 3 years upwards (those between 2 and 3 years being 
here reckoned as 3 years, while those below 3 years are 
reckoned, as above, in months) The maxima of fre 
quency in this group are at 3, 7, and 10 years, showing 

a tendency to a unit of 2 years at first, and then, presum 
atdy guided by the habit of decimal notation, to jump 
from 7 to to The bias due to decimal notation is 
frircibly shown by some entnes in the onginal table 
which frdl outside the limiu of Table I It there appearh 
that 7 sentences were awarded for 20 years, and 6 for 15 
yeara but absolutely none for the 4 intermediate years, 
I9l i7i ifi It should be added that there were also 
8 sentences for 14 and for 13 years respectively Had 
these anieared in Table I, they would have been entered 
to their nearest tenths, that is as t in each case, but I 
did not care to enlarge the table for the sake of induding 
these, comparatively Rw, additional cases 
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1 he sentences in terms of wetiu have their maxima at I cneat mathematical skill of its author In it Neumann 


3 5 and 9^ for reasons which I do no» as yet understand 
sufficiently to wnte about 

The genoal result is that if the judges were to act on 
uniform rules, the curve of distnbutum of terms of sen 
tence would be mamly dependent on two sets of causes 
only, and would become much smoother in consequence 
rhese are (i) The distribution of true penal deserts, 
(2) errors of estimaUon, which would be distributed about 
each point in the true curve, according to the ordinary 
law of frequency of error, and with a modulus that might 
perhaps be determined 

It would be interesting to tabulate the sentences passed 
by the several judges since their appointments to discover 
their respective peculiarities and personal equations, all 
who exercise extensive junsdiction in criminal cases being 
included under the title of judge We test the acquue 
menu of youths by repeated examinations but do not as 
yet emplt^ the method of statistics to test the perform 
ances of professional men Examiners, for example, 
should themselves be tested in this way and I have a 
fiuicy that a discussion of the chnical reports at the 
various large hospitals might enable a cautious statistician 
to express with some accuracy the curative capacities of 
different medical mem m numerical terms Before putting 
oneself into the hanu of any new professional adiiser, 
It would certainly be a grateful help to know the indexes 
of capacity of those among whom the choice lay not I 
merely such as might be inferred from their performances 
in school and undeigraduate days or by their unchecked 
professional repute, but as they really arc in their mature 
and practical life 

I will conclude by moralising on the large effects upon 
the durance of a prisoner that flow from such irrelevant 
influences as the associations connected with deamal or 
duodecimal habits and the unconscious favour or disfavour 
felt for particular numbers These trifles have been now 
shown on feirly trustworthy evidence to determine the 
choice of such widely different sentences as imprison 
ment for 3 or s years of s or 7 and of 7 or 10 for crimes 
whose penal deserts would otherwise be rated at 4 6, 
and 8 or 9 years respectively h RANCis OAllON 


PROFESSOR FRANZ NEUMANN 
b already announced (p 133) Prof Neumann, the 
eminent physicist and mathematician died on 
May 33 at Kbnigsberg at the age of ninety seven At 
a recent meeting of uie Pans Academy, the Secretary. 
M Bertrand, in announcing the loss the Academy had 
susUined by the death of such a distinguished Correspon 
dent in the Geometry Section, pronounced the following 
short ilogt on Prof Neumann’s contnbutions to know 
ledOT — 

“Fraiu Neumann, Professor of Physics and Mineralogy 
at the University of Konigsberg, made his tUbut in 
science more than seventy years ago, by some beautiful 
works on mineralogy Soon after he directed his studies 
towards physics, and by an admirable ' Mdmoire sur la 
Thfone des Ondulations,’ which was presented to the 
Berlin Academy in 1835, he took his place among 
the masters of science Neumann, like Cauchy, but 
by very different means, sras led to consider luminous 
vibrauons as taking place in the plane of polansation, 
while h resnel thought them perpimdicular, he knew 
how to follow in the most nunute details, always in 
accordance with the observation, the mathematical con 
sequences of hu hypothesis But Fresnel s theoiy is not 
contradicted by any of the eimeiunents, so doubt con 
tinues, and the ever renewed discussions, whatever thmr 
conclusion may he, will remain a noble homage to the 
man of scapee and profound physiast who was the first 
to start flbem 

‘ Neumann’s memoir on indnctioa showed agam the 
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translated, by general fermnlte, the discoveries of Fara- 
day and Loirs laws, it is to him that we owe the 
expression of the potential of a system of two closed cur¬ 
rents, of which merely the existence, mdependently of 
the very elegant form which he has given it, has 
played such a great part m science 
“ Franx Neumann was a great Professor Even at the 
age of ninety he attracted numerous auditors, his 
lessons, recoved and written out by learned students, 
have bm studied in all the universities of Europe The 
study of physics was his aun, but when he came 
across a fine mathematical problem, he excelled in 
interesbni, his auditors by imtiating them occasionally 
mto the highest theones of analysis It is with justice 
that in 1863 the Section of Geometry, making amends 
for a long neklect, elected this illustrious physiast mto 
the Academy ’ 


NOTES 

Thb vinual meeung of the Royal Society for the elecuon of 
Fellows was held on Thursday last when the fbllowuig gentle 
men were elected into the Society —Mr Jf Wolfe Bony C B , 
Prof A O Bourne Mr Cr H Bryan Mr John Ehot Prof 
J R ( reen Mr F H Gnffiths Mr C T Heycock Prof S 
J llickbon Maj r H C L Holden, Dr Frank McClean, 
Prof William Mach wen Dr Sidney Martin Prof O M 
Minchin Mr W H Power Prof T Purdie 

Ma C C Haxkison has presented a sum of £100 000 to 
the Umversily of 1 ennsylvanw m memory of his fiither. Dr 
Oeorge Lieb Hamson The fund u to be known as the 

George I Harnion Foundation for the Encouragement of 
Liberal Studies and the Advancement of Knowledge Only 
the income from the fund can ever be used and it must be 
devoted to the estibhshmtnt of scholarships and fellowships 
intended solely for men of excej tional al ihty to increasmg the 
lilwaiy of the Ui iversity particularly by the acquisition of works 
of permanent use and of luting reference to and by the scholsr, 
to the temporary relief from routine work of professors of abdity 
m order that they may devote themselves to some specul work , 
or to secunng men of distinction to lecture and for a term to 
reude at the University 

S UH * gives the following as the prebminary arrangements for 
the forty fourth meeting of the Amencan Association for the 
Advancement of Science,, to be held in bpnngfield Mass feom 
August a8 to September 7 1895 —At tte first general sesaioii 
the President elect Prof L W Morley will be introduced by 
the retiring President t rof D G Bnnton who will allerwanls 
give an address on The Aims of Anthropology The Presi¬ 
dents of the secUons and the sul^eas of some of then add res se s , 
are as follows —Section of Physics “ The Problem of Aenal 
Locomotion W Le Conte Stevens Section of Anthropology 
F H Cushing Section of Geology and Geography ‘ The 
Geological Survey of Virginia 1835 1841—its History and In 
fiuence in the Advancement of Geologic Scwnce, Jed. 
Hotchkiss Section of bconomic Science and Statistics " The 
Providential Eunction of Government m Relation to Natural 
Resources, B E Femow Section of Chemistry McMurtie 
Section of Botany ‘ The Devefopment of Vegetable Phyatology,’’ 
J C Arthur Section of MechaniLal Science and Engineer 
ing William Kent The affiliated societies meetmg m eon 
junction with the Associa ti o n are —The Geological Society of 
America Prof N S Shaler, President, Prof H L Fau 
child, Secretary Society for Promotion of Agncultuial 
ScieiM Prof Wilham Saunders, President, Prof WiUuun 
Freai, Secretary AssocMtion of Economic Entomologista. 
Assonatfon of State Weather Service H H C Dun- 
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woodjr, Pmidciit, Juum Benjr, SecretMjr Society for Pro 
notny Engmeeniig Edticetiatt Gea F Swim, Preaulent, 
Prat J B Johmon, Secrelmiy Amencen Cheniin e l Society 
Edgu F Smith, PreMdent, Prof Albert C lUle, Secretary 
Amenoui Poreitiy Amncietwii Hon J Sterimg Morton, 
l*n&dcnt, F H Newell, Secretary Ai^duations relating to 
nembenhip and papm ihoiild be cent to Prof F W Putnam, 
Permanent Secret, Salem, Mam For all matten relating to 
local arrangdiAenti, hoteli, railway rates and certificates, Mr 
W A. Webster, Local Secretary, A A A S, Springfield, 
Maas, should be addressed 

Ma R P Stupaki has succeeded the late Mr C Carpmael, 
as Director of the Meteorological Service of Canada 

Thx Grocers^ Company have renewed the research scholar 
ship held fay Mr Leonard Hill, and have elected Or J Haldane 
and Prof WaymouUi Rad to the placLS vacated by Dr Vaughan 
Harley and Dr E Stirling The scholarships are each of the 
value of £250 * 

At the annual meeting of the London Libraiy, held on Friday 
last, Mr Herbert Spencer was elected a vice president, and Prof 
Huxley was elected a member of the committee A scheme for 
the reconstruction and extension of the premises, at an estimated 
of 17,000, was discussed and adopted, arid it was decided 
to commence the work when a sum of ,^5000 has been obtamed 
by means of donations 

Thb Organising Committee of the International Congress of 
Apfdied Chemistry to be held m Pans next year, met a few 
days ago to make preliminary arrangements The Congress will 
be divided mto ten sections, referring respectively to sugar re 
fineries, distiUeries and brewing mduatnes, agncultursi mdustnes 
agricultural chemistry, alimentation and public hygiene, chemical 
industries, chemical apparatus, mctslluigical chemistry, plioto 
graphic cdiemistry, and electro chemistry 

The fifth annual conference of representabves of authonties 
under the Sea fisheries Act svas held on hnday last, under the 
prcstdency of bir Courtenay Boyle In the course of a few re 
marks upon the establidiment of hatcheries for sea fish by com 
m i tt ees , or out of Imperial funds, Mr Bryce pomted out that a 
great deal had been done by manne laboratories and stations for 
observatimi, to detemune more fully the habits of the fish, and 
remarked that only by means of lutrhenes, and by pcohibttmg 
the taking of undersized fish, was it possible to recreate the 
di mmi s hing supply of our soles and other flat fish 

Wb notice with regret that Dr Valentine Ball, C B , fa R S , 
Director of the National Museum, Dnbbn, died on Saturday, 
after a short lUneai Dr Ball was for seventeen years oon 
nected with the Geological Survey of India On the resigna 
tion of the chair of Geology m die University of Dubhn by Dr 
Haughton, be was appointed to it, uid twelve years ago he 
accepted the poalion which he held at the tune of his death 
He was the anthM of several valuable treatises, and while 
Director of the National Museum, he greatly added to the value 
of the ooUectioiis 

Skvbbai exhibitions and co ngre ss es of scientific mterest ate 
noted in the Beari of TVtUk fonmal as having been lately |»o 
jected In connection with ^ thirteenth Intemaboiial Exhibi 
tMn to be held at Bordeaux in September next, the Soodtd 
Philomathlque of the town will oiganise a congress of technical, 
indnstnal, and commercial instruction similar to that held m 
1886, at vdiich the English Government was officially repre 
sented An mtematforial exhibition of articles of food, clotl^, 
hygicuc appliancea, sport, and*^inventions of all kinds will bt | 
hdd at die “ Parkhaua,’* Breiaen, m the course of tbu year 
It wiH be opn Aom September 14 to October fi. An mter 
nadoilal edufaitkm will also be held in Montreal, Canada, next 
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year The exhibition will open in May, and close in October 
It will be held on the site of die present exhibitiun groeods and 
on adjouung land of the Mount Park, embracing altogether 

about ISO acres 1 he buildings will be twenty sevenin number, 
and will be devoted to fine arts, manniactures, and hbecal arts, 
electnaty, machinery fisheries, forestry, horticulture, agri> 
culture, &c Finally tccording to latest advices firom Denver, 
the plans for the holding if a mming and induktnal exhibition m 
that aty, m the fidl of next )ear, are being advanted with vigour 

Thb New York State Bndgt Commission have approved the 
plan of Engineer Charlis MacDonald for a steel suspension bridge 
from New Jersey to New \ork City The bndge will be 5600 feet 
kmg, with a length of 3110 feet between piers 125 feet wide, 
with room for six railroad tracks, and 150 foot abovi. mean tide 
water The piers will he 557 feet high supported by 13$. 
feet of sohd masonry The cost is guaranteed not t exceed 
35,000,000 dollars The bndge will he much the largest 
suspension bndge ever attempted 

Onb of the most remarkable features of earthquake pulsa 
tions IS their great duration The ongmating earthquake may 
last but a few seconds or mmutes, wbde the ground at a dis 
tance may rock gently through a very small angle for several or 
i many hours Dr F Oddune, of the geodynomic observatory 
I at Pavia, has recently contnbuted an mtetestmg paper on this sub 
ject {Rtnd della R Aa dtt Iituet iv , 1895 pp 425 430) 
Making use of the records of distant earthquakes dnnng the 
years 1893-94 l>y dehcate seismometrogrephs at Rocca di Papa, 
Rome and Siena, he amves at the important conclusion that the 
duration of the pulsations inureoses with the distance from the 
I epicentre 

Some singular curves showing the distnbubon of daily wind 
velocities in the United States, ore published by Mr F Waldo 
m the current number of the AmeruaH foumal ofS toner The 
staboiu chosen range from the Atlantic to the Pacific and 
Mexican coasts, and mclude Block Island, New York, Oeaelond, 
San Francisco, San Diego, North Platte, Fort Apache Salt 
Lake City, and Roseburgh, among others The months of 
January and July ate selected os typical months for aviia|,L daily 
vanation The daily variations ore always greater in summer 
than in winter, except for Fort Apochi on the great pUteau, 
where the excursions are about equal At this place the 
velocities vary from 9 2 to 3 3 miles per hour ui January, and 
from 10 1 to 3 9 miles per hour m July, the maximum in each 
case taking place at about 4 pm, and the mimmum at 
Sam The greatest variation of all is shown by the San 
Francisco curve for July About 4pm the wind blows with a 
speed of some 18 miles per hour, which fiUls to 7 miles per hour 
m the forenoon Tatoosh Island shows a minimum at 2 p m 
m January, but its vanations m Jnly are similar to those at 
Block Island m the Atlantic, which shows the same sequence as 
the continental stations referred to, but svith smaller amplitudes 

Two observations recorded by Mr W C J Butterfield, In 
the Zeobgut, give support to the view that individual female 
Cnckoca only introduce their eggs into the nesU of one particular 
speaea of buds, and not indiaciiminotely mto those of any of 
the buds usually selected as foster parents Mr Butterfield 
took a Cuckoo’s egg from a Wren’s nest m the early port of 
May, and three weeks later found another Wren’s nest within 
a few yards of the former one, also containing a Cuckoo s egg 
The two eggs were exactly alike, both as to size, and as to 
the manner in which the colouring matters and markings were 
diQXMcd It IS therefore most probable that the eggs were laid 
by the ■am* bird, for it is well known that a strong fiumly 
Kkeness exists between the eggs laid by the same individual, 
ahbougb the eggs at diffimnt individuals of the same speaex 
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nui> \aiy coonderebly The obtervabm thw affords another 
in<^nce of a Cuckoo placing ito egg m the acat of a particular 
sixciei of bmli although there were nmneroua nests of Hedge 
Sinrrowk th^sither dupes of the bird m the vkiiuty, into which 
the egg cmM have been pot with much less difficulty 

A sro«y to the effect that a new breed of cats had been pro 
duced in the cold storage warehouses of Pittsburg went the 
T mndk of the newspapers some months ago, and sras reprinted 
in most of our saenlific contemporaries It has even found its 
wayinto Mr Lydekker s recent volume on “ Cats A letterre 
reived from the Secretary of the Cold Storage Co , and published 
in the June number of the Amtrutm NtUurahst shows that the 
story has but a slight foundation m fact The letter reads 
as follows —“ While there is some foundation for the newspaper 
article, it is somewhat exaggerated Our cold storage house u 
separated into rooms of vanous sues, varying from lo* to 40* 
above rero About a year ago wt dtscove^ mice in one of the 
rooms of the cold storage house We removed one of the cats 
from the general warehouse to the room referred to in the cold 
storage house While there she had a litter of several kittens, 
four of these svere transferred into one of the general warehouses, 
leaving three m the cold storage house After the kittens were 
old enough to take care of themselves we put the old cat bock 
into the house we had taken her from The change of climste 
or temperature seemed to affect her almost immedutely She 
got very weak and languid We placed her agam in the cold 
storage room, when she imme^tcly revised While the 
feelers of the cats m the cold storage room ate of the usual 
length, the for u thick and the cats are larger, stronger, and 
healthier than the cats m any of the other warehouses ' Thus, 

It u pomted out the only result of the change of environment 
was the usual one which ensues on the advent of winter m extra 
trolucAl latitudes generally 

Hbrr II SciiiN/ repnnu from I ngler s Bataiusdkesjahrtmh, 
vol XXI , a synopsis of the African Amaranthacex, in which a 
number of new spenes are descnbul 

Tits, most recent part published (No 7) of Or Gcoige Kings 
“ Malenals for a Plora of the Malayan Perunsnla, published in 
the faurHoloi the Asiatic Soaety of Bengal is oicupied by the 
orders Mtlta ee, 0 /aatur, and Ibnnea A huge numlier of 
new species are described, and a new genus, Bratta, belonging I 
to the Olacinem 

In an article repnnted from the Amt dt la SnUti beige de 
Mterettepee, M h Marchal discusses the microbiological 
processes which take part in the npemng of soft cheeses, 
4.tpecially those known as '* fromage de Herve ' and '* fromoge 
Casettc ’ While a large number of microbes appear to assist 
in the process, he states that the essentul part is played by 
the fongns known as Oeifora laelti, Saoc 

In a previous note (vol h p 540), we have given a brief 
account of the Vicenbm miciosetamagraph erected in the 
University of Siena A foil description of the instrument, 
illustrated unth three figures, has now been published by the 
inventor {Bull Sec Vemete Thntma dt Set Mat vi, 1895), 
and well deserves the attention of seismologists 

Wk ire glad to observe that the South London Entomological 
and Natural History Society reports a prosperous conditioa, m 
the volume of Pmeedtugs for the year 1894 The Society dotes 
bock to 187a, and has. been a centre of scientific eneigies ever 
since Its foundation 

Thv papen read at the fifth annual meeting of the Museums 
Association, held at Dubhna year ago, have just been puUished 
in a report of the proceedings at the meeting The report, 
which is edited by Mr E Howorth and Mr H M Plotnauer, 
should be in the hands of all curators of museums 
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Tub first number of a bimonthly journal for sautaiy angli iee r s 
will be published at Bmssels on August i, under the title Lu 
Tetknebgu Stmtiatre It wiH be under the dtreetwit of on 
editorial committee, the secretary iff which is M Victor J Von 
Lunt, 115 me Joseph II, Bruxelles The journal will deal srlth 
all questions r^ing to public health 

A rut L abstract of a paper on ‘ ‘ The Psychologic Development 
of Medicine,* read by Dr J H McCormick befi»e the Johns 
Hopkins Hospital Historical Club, on April 8, appears in the 
/Altar SepktHs HetfUal Butletln, No 49 The paper fidlows 
almost exactly the same lines as Mr Herbert Spencer's paper 
in the current number of the Centemporary Btvtew 

Thb latest addiUon to the Encyclopedic Scienbfique des 
Aide Mdmoire is “ Tmnsmissinns par Cables Mdtalhques,” by M 
M 11 Lcautf and A Bdtard The transmission of power by 
metallic cables has given nae to important m at hem a ti cal 
developmenu which are considered m thu Aide Mfmoiie The 
authors confine themselves to the theoretical points which ought 
to be known to every engmeer concerned with cable trmns 
misnon 

To the senes of rconomic Classics in course of publication by 
Messrs Macmillan has just been added Thomas Mnn s impor 
tant treatise, ' Lngland s Treasure by Fonaign Trade, ’ wntten 
about 1630, and pnnted for the first tune m 1664 The treatise 
marks an important fpenod in the history of economic thought, 

! and Its author is regarded by pobbcal economisU as the founder 
j of the meruuilile system In the present repnnt of the first 
edition of the book the title page is reproduced in fimsimde, 
and the original spelling and punctuation are followed through 
oat 

Thb third part of “ Phycological Memoirs, edited by Mr 
George Murray has just berm published by Messrs Dulau and Co 
The memoirs are devoted to researches mode in the Botanical 
Deportment of the British Mnaium (Natural History), and the 
present part contains papers on " A New Part of Atfytkecg,’' 
“Cakareous Pebbles formed by Algie, ’ “ The Son of Jliaere 
cyttts and Pettebta ’ and *' A Comparison of the Arctic and 
Antarctic Marine Floras Four very fine bthographed {dates 
illustrate the pajiers 

Thb colours exhibited by the artificial spectmm top, desenbed 
anddocusaed in these columns some months ago, are diown much 
more distmetlj, and in greater vanety by a “ Betts’s Chromo 
scope sent to us by Messrs George FhUip and Son The 
instrument consists of an mgemous whirling table, by means of 
which heart shaped pieces of cardboard, having arcs of diflisrenl 
thicknesMS variously disposed upon them, are put in rotation A 
moderate speed of rotation produces a very detote imptesmon of 
coloured rings, and when some of the more complicated des^pis 
ore used, secondary tuits are clearly seen 

Messrs J and A CuURrHiiL have published an eighth 
edition of the well known “ Bloxam’s Ch e mi st r y, Inorganic and 
Orgamc,” rewritten and revised by Prof J M Thomson and 
Mr A G Bloxam Several new woodcuts have been added, 
and some obsolete ones have been omitted Consnletable 
changes have been made m the arrangement of the sutqect 
matter, and a large portion of the book has been rewritten, while 
thewholeof It has been well revised The changes all ajijiear to 
have been in the duection of improvement, hence the bo^ will 
hold Its place as a good text book and a handy work of reference 

Wb have received from Dr L. Folaxso an account of a 
meteorological station recently attached to the labonUotwi of 
the Pubbe Health Department in Rome The anthonties, 
leeogmiiDg the important connectum between various diseaies 
an atmospheric conditions, have provided the itatioasntli a fidl 
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Mt of Mtotfo w oiti, and intend to initrnet itndenU belongu^ to 
the adtool anneal to the hboiat on ea in their nee, and to 
Jndad>> amoof other ftndiea, a ihort oooiae of neteocoloor aa 
Implied (o h])giene The rewtta of the obeervatioaa will be 
r^nlailjr pabhahed in a qiecial balktin, with a view to 
deteradnnig more partumlarly the medieo climatology of that 


MiM £ A Okmkbod hat aent lu a leaflet tcfemi^ to the 
Foteat Wy ( Bipp $it KA erwwe, Linn ), a well known tcoaUe m 
die New Foieat of tiampddte and ita neighbouifaood Thu fly 
u to be fowid on vanoui kindt of aninali, aa horaea, donkeya, 
cattle> dogi, and cat*, to all of which it* pmence in the hair u 
a aevere annoyance According to general behef, the fly feeds 
by blood tacking, it u alao said to find noanahment m the 
penfonUioo given off by cattle, but Anther inveatigstion as to 
bow fiu thu ooeurt u required The method adopted to pee 
vent the attack* u to wipe the horack over with a cloth moutened 
with panSn, or with some dilute sanitary aolutioii 


Wb have received a copy of Mr W E Plummers Report 
of the Ofaaervaticms made, under hu directiarl, at the I iverpool 
Observatory, Birkenhead, during 1894 From observations of 
twenty two stars, the latitude of the Observatory, for the mean 
epoch 1894 7, was found to be 54° *4 4 A A new longi 
tude determination ha* also been mode , exchange of signals 
with Greenwich Observatory on thirteen nights gave the wdue 
itm 17 33* West of Greenwich The long senes of photo 
graph records accumulated at the Obi^rvatory, has been uktd by 
Mr Plummer far the denvation of the diurnal inequahty of 
barometric pressure The results of his investigation are stated 
m an app^ix to the Report, and are clearly exhibited by 
mean* of curves representmg the diumal changes of the 
baroineter in each month, and also for tlie year 


Onb after another, 
their hteroture Qmte lecently, under the utle Bibliotheca 
Geographica, the first volume of a (.eographical bibhography 
ho* bem published by the Berlin litsLllschaft fUr Erdkuride 
The volume contains the titles of all the geographical publtca 
tioni during 1891 and 1893, classified into subjecu, and each 
section arranged alphabetically aixording to the author s names 
In goieral geography then, are difllrLnt classes for text books, 
hutoneal geography, mathematical and physical geography, 
biological geography, and anthropolo(,ical geography (which 
covers cidoniaation and the distnbution of disease) TIh. clasra 
fication adopted for purely geographical papers is very elaborate, 
and the work done m any region during the years covered ly 
the bibliography can be very easily found It u proposed to issue 
ammal bibbogiaphie* similar to the present volume The 
editor of the senes is Herr Otto Baschin, and the first volume 
has been prepared with the assistance i f Dr Ernst Wagner 


The Belgian Society of Geology, Palmontology and 
Hydrology, aided by Government and other subsidies, has 
pubhahed the first port of an elaborate rainfall investigation of 
that country, prepared by A Lincsster, of the Royal 
Obse r va tory of Brussel* The author is wdl known to men of 
aaenee by various valuable pohbcauons, and it was entirely due 
to ha efftm that the rainfidl service in its present complete form 
was established m the year 1883 The complete puUicauon 
will coiW Mt of two or three vahtnMS, the firat of which contains 
334 octavo pages, aocompomed by a map drawn by the 
MOitafy Garto^ldiieal Institute, to the 4iOO,ooadi of the true 
scsle The number of ramfall stations dealt snth w 383, and 
the monthly sums and means are given for the whole pmiod, 
together unth a senet of ^ohtea diowing the geographical 
datnbutian accordtog to catclunent bosdts, and tinted darts 
diowtng yanans annual rainiall senes 'Ike eecond port will 
contain vakiow oupplementaiy tablea, such as the disUtbotMq of ^ 


nun&Q acoorduig to seasons, vanohility of rain^ Ice . the 
expense of thu part is to be deftayed firm the pcopeeda of the 
sale of the first port, which 1* issued at cost pnee^ * 

Feom the point of view of stereochemistiy, (fit siqiposed 
impossibsbty ot preparing ptieally active halogen nomimaDds 
from the coireqTonding iciive hydroxy adds has beep • lenous 
defimt m tbs strong array of evidence which has con^pdled the 
acceptance of van t Has' s hypothesis of the ssymmetric carbon 
atom Tha defect his at last been remedied by F Walden, 
who describes a henes of actin, halogen wibatitution products in 
the current number of the HeruUt Inquiring whether the 
inactivity of the halogen dcrivativts prepared by replacement of 
the hydroxyl group in active compounds by bromine or fay 
chlorine were due to an inherent quality of the halogen atom, or 
lather due to the racemisation of the compounds umler the 
conditiook hitherto cmpl yed m their production, the author 
undertook the task of examining the methodk used m pre|ianng 
these compounds Working on the active hydroxy acuU c 
make, tartanc, larcolactic and mandebc acids, the subsUtution 
of chlonne and bromine for hydroxyl was accomplished by means 
>f ]diosphoruk pentachl inde and peotabromide respectively 
Under the conditions detailed by the author, this subslitutioD 
was earned out without the raeemisation which appears hitherto- 
to have always occurred when these halogen denvatives have 
been prepared He has shown that (1) dextro rotatory chlor 
or bnm succinic aeid may be jxrcparcd from the ordinary Kvo 
rotatory malic acid, (3) lievo rotatory tartanc oad yields Levo 
rotatory denvabves of its esters containing a halogen atom in 
place of a hydroxyl group, which return the optical activity due 
to the presence of the asymmetnc carbon atom, (3) similarly, 
dextro rotatory derivatives of a chloroprupionic acid and s bromo 
propionic and can be olitaincd from the kevo rotatory sarco 
lactic scid and (4) I-evo rotatory mandelic acid (from amyg 
dalin) yields dextro rotatory {fiienylchloiacebc aad and phenyl 
bromacetic acid These active compounds have hitherto only 
been prepared in the racemic form Their observed inactivity 
when so prepared wax not due to any acndoital kmitatu n of the 
generakty of von t HofPs theory but only to the racemuotinn 
they had undergone during the process of preparation It is 
probably quite generally posuble to sulatitnte halogen atoms for 
l^roxyl (,roups m combtiwtioa with active asyimnetiK carbon 
atoms without destruction of their optical activity Ihe activity 
of the c impound depends only on the (act of four dificrent 
xtoms or atomic groups being connected with one and the same 
carbon atom, while the am lunt and direction of the rotation 
produced is unquestionably related to the specific nature of these 
UoniB and groups 

Thb additiook to the /oolngical Society s Gardena during the 
post week include tw> Macaque Monkeys {Afacattis 
motgus, 9 9) from India presented respectively by Mr 
Charles Roberts and Miu Wieldt, a Leopard {Ftksfardm 9 > 
from Indw, presented by Mr Edward Langworthy, a Common 
Otter (Lutra vmlgaru, 6) BnUsh, presented by Mr M P 
Clarke, a Northern Mocking Bird \jlfimHS feZ/gMliu) from 
North America, presented by Ms, Henry J Fulljames a 
Yellow throated Sparrow [GymMvirhtHuiJlavuolhj), a Double 
banded Pigeon (TWrvn buuuta), two Chmese (Quails {Cvtunttx 
chpttmu), two White breasted Galhnules(6u/frsiMSs/d rwiiH/w) 
from Imha, presented 1^ Mr Frank Fmn, two Wska Kails 
(Oiydrmtu oHitrahs) from New Zealand, presented by Mr 
Reginald Moorfaouse, two Southern River Hogs (PetMiuukarus 
afrummu, S 9) from East \frica, presented by tha late Mr. 
B Ward, a European Pond Tortoise (.£«juaMn>^),Euripesn, 
preseoted by Miss Laura Bedford, a Sharp nosed Crocodile 
[CraecdiAa aeuhu) from Jamaica, presented by Lady Blake. a 
Blaek spotted Teguexm (Th/MMstfo; mgraftmttiuMs) from 
SqiBth America, deposited, a Ring tailed Phalanger (Ansfo- 
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citrus pmg^ytm) from AuftnUU, tw> Nfcetw Pigtoiu (CmUmas 
nuodanca) from the Indian AitUpela^, purchaaedt a 
Keticttlated F|^<w (/><4 m ftHemkOm) from Malacca, reedved 
in exchange t a Thar jtmMta, 9), a Red Deer (C*mu 
flapkus), bom in the Gardena. 




OUR ASTRONOMICAL COLUMN 

OccuLrATiON OF KBauLDS.—Oo Jane a6 there will be an 
uccoltation of Regulna, maffnitude f 5, Tbe diaappearance will 
take place at 8.4 p.m , while the atw ia atUI above the horUon, 
and the atar will reappear at 8 sfrrelfaat la, about 37 mlnutea 
after aunaet at Greenwich. The point of dlmppearance will be 
at on angle of 147* from the north pdnt towarda the eaat, and 
of reappearance at 37s* reckoned in the aame direction The 
age <4 the moon will be a little leaa than 4 ^70. 

Thb Rbcurkkncb of Kclimbs.—a new period of the re 
currence of ecUpaea, which promiaea to be of great uae in the 
diacuaMon of ancient echpa^ haa been inveadgated by Prof 
J M. Stockwell (Attrmemuai Jaurmal, No 346.) He 
pointa out that 372 tropical yean, are very nearly equu to 41601 
lunationa, and aln ve^ nearly equal to twenty revolutiona of 
the moon’s node; than 

373 tropical yean = 135870 10348 dayx. 

,601 lunationa ’= 135870 23435 „ 

30 revolutiona of node a 135870 700 „ 

Dunng thin period, the change of mean longitude of the atm and 
moon at the time of new moon 12-5* 057, of the longitude of 
the moon’s perigee +11*4^, and of the longitude of the 
oacending node +0'’ oil The preceaaion of the equinoxea 
dunng 4601 lunatiooa amounts to 5* 1368, ao that the mean 
longitude of the aun and moon when referred to the movable 
equinox only changes fay 0**0797 in a penod of 373 years. From 
this It follows that if on eclipse happmed on a pven day of the 
tropical year, there would be anothn eclipie on the aame day of 
the tropical year 373 veors afterwatda. 

As an example ot the application of this new cTcle, Ftof 
Stockwell gives uerticulara of an inquiry into an eclipse of the 
sun which is laia to have been obaerveo in China on the day 
of the autumnal equinox during the twenty second century B.C 
According to Op^lcer, an emipae occurred at the autumnal 
equinox in the yw B.t 1039, October 3, and gidim back three 
periods of 373 yean, the year 3155 B.C i« deduced, other 
echpsea about this time are found by adding multiples of nineteen 
yean to that date The discuasion of the conditions shows that 
the echpse which satisfies the tradition occurred on October 10, 
3136 B r t this would be visible as a partial eclipse over nearly 
the whole of China. According to a well known story, the 
aatronomen Ho and Hi were put to death for having fidled to 
predict thu eclqise 

Vabiability of Nbbul*.— One of the best authenticated 
cases of a variaMe nebula is that discovered by Hind in 185a in 
the constellation Taurus. The nebula was then easily seen in 
ordinary telescopes, but D’Arrest was quite unable to see it in 
October 1861, though it was detected shortly after as an ex 
ceedlngly fidnt object in the Pulkowa refractor, and in the fol 
lowiimj^was seen a httle brighter with the same telescope 
In 1868, however, the nebula was invisible to Struve, but 
anotber nebular was discovered 4' preceding Struve’s nebula 
was subsequently observed by O’Arrest, who testified to its 
absence m previous observations of tbe neighbourhood, it was 
seen also by Tempel in November 1877, but was not virible to 
him a month later The interest attaching to this i^on was 
increased when, in 1890, Mr Bumhom ftrand that r “nun was 
involved m nebulosity, this was confirmed by Prof Barnard, 
who also observed that Hind’s nebula was only just visible with 
the Lick telSKope, while Struve’s nebula was not perc^ble. 
In a paper recently communicated to the Royal Astronomical 
Society, Prof Barnard states that on February 35 of the present 
year he found Hind's nebula to be on easy olject, while Struve’s 
nebula was absent, and the nebulosity round r Tauri had practi¬ 
cally feded to invisibiHty Further observations on March 34 
showed that Hind's nebula was agafti scarcely visible, while 
T Tauri was distinctly nebulous, and aiaint nebula was suspected 
in the position Struve’s nebula {Oistfvaiary, June) 


It thus appears tlmt there ale reaUy tbrw varkUe' 


this tegioB, and the ofaservatioiis rather 

-emisii between them In 1890,’"—‘ 
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that there ia a 


tao r itic 


nebuloiity round rTanil was probably of ^he h 
but nothttgssenw to be at present known *- 

Hind’s att3 Struve’s netMhe. On the i -„-- 

changes in the brightness of nebnlH ore dim to thointa^MsstHf 
tion of nebulous streams and sheets. 

Thb Zi ka wbi OasBBVATOBY —Tbp Zi ko-weiCor ttenwai) 
Observatory, near Shaaghak was ioandod in 1873 fay tbaFkaneh 
Roman Catholic MIsaioa of Kiong-nan, and provided with the 


to science hks been rendered by the Ohaervot^, by dm daily 
publicatloA of weather bulletins, and thSissaeof a number ofim'< 
portent memoirs. Dp'to the present, however, astrononiy has 
received httle attention at Zi-lta-wsi. Twelve years ago, the 
Municipal Council of the French Settlement iurnidMa 
Observatory with a small transit instrument for time 


but that instrument represents tl.. __ 

Recognising this deficiency. Father Chevalier, the Directorof the 
ObseiWory, has made an appeal lor Ainds to purchase a good 
equatorial telescope The Ens^ Settlement at Shanghai bos 
voted a sum of ,£400 towards the coat of the instrument, and the 
French Settlement has granted a like amount The dltbping 
companies at Shanghai MVe Mso promised a sum of about 
so that ;fi3oo may be taken to be already available ButPhther 
Chevalier wishes to haveon Instniment with on aperture of about 
twenty inches, and fur this the money already subscribed is in¬ 
sufficient He has therefms appealed to friends of scienee in 
France, America, and England for a sum of about £1000 more 
If thu is contributed, he hopes to haveerected agreat equatonal, 
and to accomplish valuable work with It 


Tff£ ROYAL SOCIETY CONVERSAZIONE 
'T'HE rooms of thu Royal Soaety at Burlington House were 
filled last Wednesday evening, when the annual conversa¬ 
zione to which ladies are admittM took ]dace borne of the 
exhibits were shown at the conversazione on May 1, and have 
already been described m these columns. Following our usual 
custom, we only give descnptioiu of new exhibits. 

Perhaps the most striking feature of the evemng wm the tele 
phomc commumcatiari with Edinburgh, Glo^w, Belfest, and 
Dublm, practically shown by the Postmaster GeneraL The line 
used u the lint link of the great Trunk Teleifoone System 
erected by the Post Office, whra will eventually place the chief 
towns m the British Isles m direct communication with each 
other Tbe wires to Ireland extend through Leeds and Carlisle 
to Portpatnek, thence by cable across the North Channel to 
DonoglMec, and thence to Belfiut and Dublin, the distance by 
this route from London to Dublin being 467 niiiles. The Unea 
are so coreiiilly laid that It was easy to converse with persons at 
the places connected by them, without being disturbed by the 
foreign sounds usually associated with telephonic commubieWHaas. 

An clectogra^ for mdcUble linen marking was riiown Iw 
Messra. Nolder Bros, and Co The instniment is used as fol¬ 
lows the fidinc is damped and a current u passed for about 
two seconds from a silver die, carrying silver into the fabric 
wherever the die touches. The current is then reversed tor 
three seconds, which reduces tbe silver m the febric ; the final 
result being the some os with ordinary marking ink, vis, frwt 
metallic silver is deporited in the tissue Plain water can be 
used, but a salt solution is prefimble, as the result is much mote 
quickly obtain^ 

Models illustrating Lewis and Hunter’s patent cool sUppreg 

r im, os in use at the Bute Docks, Cardiff, were exhOxted fay 
Bute Docks Company. Vl^th this system thecool is shipped 
m very mneh better coiiditton than wtth the old systems, and 
owing to the oonstructioii of the carrying-boxes, with a cone 
valve or bottom, whidi is only rdeosed to let the load out sriien 
it is lowescd down into the hold of the vessd, within seoM 
18 inches of the flooring of the ship or thq cargo, u the case may 
be, tbe breakage u greatly reduc^ Each crone is o^oUe or 
loading joo tons per hour 

Pra£ C V Boys liUusliated the projection of ripples^ and 
showed a logarithmic dsort ai wave and ripple velMdee and 
frequencies. RippleB ptodneed by tnnn^tlm ore so smoS, 
and travel so quimy, os to be invisihle unless lUmnfaia^ either 
instantaneously or mternrittcntly at the proper rate. They ore 
then visible, and the rdaffons of vdodty and frequency can be 
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iSutmted Both tuning foria nod • me chriir nl dovioe wen tented not only I y the gndwi chenge ^.ihepe ^ Ibe eomt, 
emplogred to produce the npfdei By the me of ** Male Hnee,' hot by the compete dinppeaianoe of the cnrvea of ffnater 
dn ioMthnue chart wet made inare compt^heiWTe tto ntiM ttrength Whentheteneiu coagMdete,it iipropoaedto mkce 
The ifnet were employed to ilhiMrate the effect of all poteible it by pttotognphy and use it m a '* wheel ol life, ’ to iBnttiate 
variatMiu of gravity and of tntfcce tenaioii divided tqr dennty the decadence of an OMuUator held 

npon velocities and fircqtienciee of waves and np^ A cunont model for showing the gyroscopic prMertiea of a 

Mr J Norman Lockyer.C B , had three eshimts Onewata wheel was exhibited by Mr Klilii^cworth Hedges The a^l 
photagraphofaniaratus employed for colketing the owes obtained was represented by a nm having withm it a heavy mnec disc 
from mmerals by the distillation method A small retort con which oonld be made to revolve rapully on the axis of the 

S the mineral is connected with an end on spectrum tube wheel When the wheel was allowed to roll slowly dotyn an 
DO to a Sprengel pump After exhanstion, the raineralu inclined ^ane, and the inner disc was made to revwve In the 
to redness, and the speepra of the gasaa evolved at the same dnectiMi as the wheel they both aswsted to keep the 
vanons stages, as exhibited byjhe spettum tube, are both nstem upright When however, the inner dwe revolved m 
observed and photogrqihed The gases are collected m a the oppodte direcUon to the wheel the system was in a state of 
" steeple at the fiiot of the fell tube of the pump, and unstable equihbnum which caused a ra^ revolution tbrou|^ 
they can then be observed at atmospheric pressure The 180*, when both the wheel and the inner disc revolved m the 
second exhibit consiited of photogratuw of the spectra of same direction, and so produced a Mate of stable equihbtronk 
Bellatnx, and of a part of the solar chtomaaphere, showing 00 Four photographic views taken by Mr W Barber, uid illua- 
mctdences with the hnet photographed in the spectra of the trati^the accumulation of ice on the nver near the Beckten 
gases obumed from nranuute The photographs showed a Gas Works North W nlwich m February of this year, were 
cloie relation of the new gas or gases to aoUr and stellar shown by Mr G J Symons 

phenomena Theyappear to point to the vtra causa not of two Photographs of curvilinear crystals of wster were exhibited by 
Of three, but of many of the lines which so far have been Dr CladitOne, F R S The photographs were taken dunns 
dasied as * unknown ' Thi. spectrum of Bellstnx was photo the severe firoat of last February, and showed the forms astumM 
graphed at South Kensington with a 6 inch pntm of 45* aod that by the vapour when freren upon a shop window and the gbua 
of the solar chroiuos|ihere with the aame initrument during the roof of a photographers stumo All the lines of the ciyitsla 
total eclipse of the wn 1893 Mr Lockyer also ex were curved Another exhibit by Dr Gladstone consisted of a 
hibited photographs of the spectn of tbe new gases In blue photomph showing the way in which a sointion of sodium 
the prebminary experiments the new gases have not been salts mixed snth some earthy matter and water may be made to 
separated from the known gases which come over with crystallise on evaporatum Ihis specimen showed many apual 
them so that the spectra exhibited cintained many known lines forms It, and the ongmal specimens were prepared by Mn M. 
Tbe diotogiaidis illustrated (u) The rpresence of the yellow Watts Hughes 

line (D|) in some mstances wtth the blue line 4471 and in Prof A. O Greenhdl and Mr T I Dewar exhibited an 
others unthaut it (i) The presence of the yellow Ime m some algtbnical spherical catenary By a special choice of the con 
Apectia mUh an ultra violet line at 3889 and in others tetikouiM slants depending upon the qumqniiecUon of the period of the 
Dr A A Common exhibited the follosmig silvered glass associated elbpbc functions, the gprral equations of the 
minors (I) 31 inch convex mirror 54 inch radius being tbe spherical catenary considered by Qebech m Crelle 57 were 
small minor of an oblique Casseinain leftecting telescope shown reduced so as to make At projection of the cham on a 
<3) 30 inch concave mirror 90 inch radius, ^encal curve horizontal plane a closed atobnucal curve of the tenth degree 
Two 16 inch plane mirrors for helioatata to be used at the A numbm of interesting Japanese pictures selected to lUustiate 
iBpd total solar eApse the tflects >f time on the p^ents used by the oil painters 

Mr A. E Tutton exhibited an instrument for cutting gnnd of Japan (a p 1333 to the early part of the 19th century), 
mg, and polisbmg accurately onentated plates and pnsms of were exhibited by Mr W Gowland The chief pigments 
saT^als of every degree of hardness The instrument combines m these pictures were aa follows —Greens and blues carbonates 
an arcuiute reflecting goniometer with a duunond edged tultiim of copper Permanent blue the mmeral latub Reds 
disc and gnnding and polishing laps The adjusting segments red oxide of iron, vermilion ccrmine ftimanent white 
i^thegomometeraregiaduatM in order that the crystal may levigated oyster shells Black soot prepared from the od of 
be adjusted so that the desired direcUon in it can immediately Stsamum tnduum 

be bc^ht parallel to the cutting disc or gnnding lap Numerous Tropical Aroencan butterflies selected to show the existence 
mteichugeaUe laps are provmed suitable for all classes of of common colour types amoflg species associated m the same 

crystals, and the interchange may be effected wtth gieatreadi areas were exhibited by Mr W h H Blandford The phe 

ness. A counterpoising anangement is also provided which nomenon is observed chiefly among species 

-enables the prestuie wiA which the crystal bears upon the lap of the sub femilies Dassatnu and Hcbtmtims, but frequently 
to be nicely adjusted, according to the strength of the crystal spoaes of other sub-femilies conform to the prevailing colour 
The instrument may either be dnven by hand or by means of t^ Toa particular class of eases of colour rewmblance the 
any form of small motor term mnnicry bos been applied The senes shosm com 

Mr A P Trotter showed a model illustrating the relation of pnsed —(i) Species of Afe/irewiwrassociated m pans thecolour 
stolts, amperes, and len^ of electric aiCv The model was made type varying with the distnbution from north to south (3) 
feom the diagrams m Ihof Ayrtun s pMier read before the Speaes of cUBirent genera (Tithes^ and Hebetntus} assocuUed 
Oucago Congress and desenbed m Mrs Ayrton s article in TTu m pairs, and sometimes mimicked by butterflies of other 
KUctrscum Diawingt of the electric are were shown by Mn femilies (3) Homoeochromatic types from various districts 

Ayitoo Tbe diasnngs srete in sepu and ten times the fw sue represented oy numerous species m dimnent femdies sub fiimilies 

They showed the form of the arc produced with a current of 30 and ^eneta 

•mpm between a potttive carbon 18 miUimeties m diameter Mmntue m finm prints formed the exhibit of Mr Prancis 
end a negative one 15 milhmetres in diameter, when the Calton The exhibit furnished an diustntion of the exceptional 
aK was respectivdy 4, 7 and 18 millimetres long From trustworthiness of the finger print- method in determining ques 
the drawings it could be teen that usuig a mrM positive twns of identity It demonstrated that m a case of twins whose 
carbon Mmuu k as the visAle part of the arc, and, when the are portraits, clasnficatory measures, and finger print fbrmulse were 
is long, causes the central paction to become gourd shaped dostly alike the fingw print minntne were quite different A 
The Applied Mdtbematics Dtwtment of Univernty College second exhibit of Mr Galton s was the print of the hand of 
•howed a eenei of diegrains, celimlated and prepared by Miss a child eq^ty six days old An enlaigement of this pnnt showed 
Lee, to illustrete the tune deci» of the field due to a the development of the ndges at that early age 
Hertsaui n^n«*"r The late Irof Herts prepeied four Mr B Harnson exhibited Eohthic implements from the 
dtagrams to lUustmte the nature of the field m the n^bour chalk plateau of Kent The implemenu were fouiql by the 

hood of an giving a stable wave tram Kis theory exhibitor m pits, dug under the au^xces of the British Assocm 

S modtfieatkxs, owing to every Hesttum oeciUator radly tuxi Stones were shown which were thought to bear evidence 
rapidly damped wave tiain Mce Lee s dwgiains lUus of use as tools, naturally of suitable sh^ but improved upon 
M diaiiges in the field dunitfdSft eamjjdete oaallatiwis by chipmng round the edges where requind 
Tou tyaMhs of entves gave tbe pomtsof theSeU with relative The Curator of tbo MaidstoM Museum showed e senes of 
Mrengtlw 50,30,10 and i Tbe decadence of the field was lepre | nine photographs (with map, ground plan, and section) of a 
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im or Mithiaie tomj^ dii 
thi east banftaf the nver Medwajr at WooltDiun, near Maid 
>ti ne The topple, or “ cave,” was fimtd ^ workmen while 
enfn^ >» removuie wnd for bailaO, and aaeavated under the 
superintendeiice of me eahibitor It had apparently been built 
into the bank, itanding eait and weO, meaeonog 40 feet in 
length and ao Act m width Nmnefont fiagmenU of nlet, 
wmian and other pottery, animal booea, and a com of Conatan 
timmolis were found in the JUhmg, but noatatuary or inacnptioni 
So iiur thia “ cave if the only one foand aonth of the nver 
Tyne 

Mr G F Scott Elliot had on view photogna^ and otqecta 
lUnitratiiw hu recent expedition to Rnweneon Thephotqmpha 
thowed chaiBctenatic treea and ahmba of Tara, view of Kagera 
Kiver, andof Rnwenion Theolqeetaoonaiftedol Wandoroobo 
caatnqw, aword, qiuver, fire abck, and arrowa, Uganda pottery, 
bark ddtha, &c , banana meal, &c , m ftwra, ready for export 

Mra. Ellia Rowan exhibited Auatialian wild floweia in water 
colonra The examples were from Northern Qneeniland and 
Weatern Australia 

A letter and original manuacnpt Fmin Padiat laat 
Onuthulogiud Journal formed an interesting exhibit by Sir 
William II llowLr The otn^ were found by the ofiicm of 
the Congo Free State, after Emm had been murdered by the 
Araba at Kinena, on or about October a8, 18^ 

A senes of cultures of vanoui forma of the bacteria which 
had been uolaled from the nver Thamea, and then cultnaled 
by the methoda employed in the labomtory, formed Prof 
Manhall Ward’i exhiUt The bacteria were grouped in sections 
corrcqioiidiiq; to the diflerent types, and characterised by 
difiuencu as to the pigment producuoo temperature of growth, 
oapacity of forming spores, behavionr in different media, sixea, 
shapes, and posrer of movement, &c Some of them belonged 
to common speaes, others were rare, or unknown, and not 


An instrament for descnbing parabolas hy means of a com 
bmed sliding and link motion svaa exhibited by the inventor, 
Mr n Thomson Lyon 

Sir David Salomons showed new forms of “ top ’ slides for 
the lontun selenite and hot water slide heated electrically, and 
ic6eld Ac 


This mmute and most nrautifol ilymenopteron was observed^ 
Sir John Lubbock swimming or flyuur under water, crawling 
about weed Ac Die Mymttndt (Hal ) all ovipomt in the 
eggs of other insects Pafyntma mUtmt, according to Gamn, 
having been bred from eggs of a dragon fly, ^ schma The 
smallest of this family, CampttMera tapavtru, is but one eighty 
fifth ofan inch in lei^ 

The hone structure in the dentary beme of GomfktgtuUhtu, a 
South African reptile, was illustrated by one of Prof Seel^ 1 
exhibits The bone structure in this fowl, which - - 


is of Permum 

„ , _ n the bone stnictnre of a mammal, 

in the arrangement of the haiersian canala and the lacurae 
Prof beeley also showed vertical sections through the 
maxillary and mandibular teeth from the same skull This 
exhibit consisted of three vertical sections of the skull of 
OtmpktgiuUhut taken at the hinder tenranation of the hard 
palate, showme the conical forms of the single rooU to the 
molot teeth, the flat transverse crowns to the teeth, and the 
way m which the mandibular teeth are opposed to those in the 
skull 

A sacred bone trumpet, dram, and flute were exhibited 
by Dr George Harley The trumpet and tom tom drum were 
fim the temple of a Buddhiat monutery m Thibet They 
were made from the bones of priests—from their beiiw supposed 
to be more rebmusly efiectind The trumpet when blown 
emits a nsmg and fidling mournful wailing sound The dram, 
when the kr^ attached to its itnngi ate rattled against the 
skms, mves a disagreeable harsh none which la thou|^ to dnve 
the evu spinta out of the temple The flute u a Canb Indian’s, 
from Gutana, made from the of a deer (CaorrMr rufimut) 
From It can be got the nofea i, a, and 3, in the iwtur^ 
harmonic ratios offr, 7, and 8, as m die French flageolet 
The ftdtowlng exhibits, with dememstratums by means of the 
cleetne lantcn, took plaM in the meeting room of the Sociera 
Lantern aUdea, lUustmting the ethnomphy of Bntidi New 
Guinea, by Prof A C Haddon TTie s' ’ • 
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the physical ebaractera cd diflerent tnbet inhafatting Bntiih 
New Gmnea, tome of the ooenpatiaiia of the people, eeveia) 
kinds of dances, and the dutnbutMn of dance mtika A 
senes of dwellings from one end of the Pro t ectorate to 
the other was shown, and two types erf canoes Fmally, 
lUnitrations of the decorative art of various distncU srete 
thrown upon the screen Evidence sns given m imort 
of the view that Bntish New Guinea is mbahned by trae dark 
Papuans, and by two distinct lighter Melanenan peoples, one ci 
whom ni» hsve come from the New Hebrides, and the other 
from the Mlomon Islands 


- , , _ _iplea colour photography, 

deaenb^ hu method of obtaimng them The photogiaphe' 
ite bekoenromy-- 


The 


a realisation of composite heliochromy in a su^Ie image 
method of compuMte hehochromy requires thrM images snper.- 
impoaed by projection In Dr Julys photographs the coloor 
aiuuysu and synthesis are earned out in the one image The 
eotours are the natural eoloun as they registered themselves npoqi 
the plate, and in no case altered after reproduction Dm apra 
mens shown wire first attemM, product with rough apparatus 
The imagcf showed x sl^Uy grained appearance, but this la 
avoidable mth proper appliances The proctss cd taking and 
reprodncing the photiMnphs differs m no way from ordinary 
]diotography upon thi drv plati, save that the sensitive plate is 
exposed m the camera behind a screen Imed m particnlar colours 
The poutive u subsequently viewed through a Krcen lumd with 
three other colours, the three ‘ fundamental colours.” which 
upon the three colour theory of vision xre supposed 11 
to all our colour sensations 


> give n 


OAT THF TCMPERATURF VARIATION Oh 
THE THERMAL CONDUCTIVITY Oh LOCKS » 
I I 'T'HF expenmentt discnbed in thu commnnicatiois 
wire undertaken for thi purpose of finding 
temperature variation of thermal conductivity of some of the 
more imjMrtant rocks of the laiih s crust 
I 3 The method which we adopted was to measure, by aid 
of thirmoeleitnc junctions, the temperatures at diflerent pomts 
of a flux lim m a solid, kept unequally heateil by aonreea- 
(poeiUve and motive) applied to its surmce, xnd maintained 
umform for a snmciently long lum to cause the tempentore to 
be as nearly constant at every point as we lould arrange for 
The shape of the solid and the thermal sources were arrayed fo 
cause the flux lines to be, as nearly as possible parallel straight 
lines, so that accoidmg to Founers elementary theory uid 
definition of thermal conductivity, we should have 
X(M B) [o(M^-b( 1)]-MT 
^T, t<M)]-BM* 

where T, M, B denote three pomts in a stream line (respectively 
next to the top, at the middle, and next to the bottom m the 
slabs and columns which we used), t^T) t<(M), t(B) denote 
the steady temperatures at these ppmts, and iir(T, M), ii(M, B), 
the mean conductivities between T and M, and b^ween M and 
B respectively 

I 3 The ruck expenmented on in each ease consisted of two- 
equal and similar rectangular pieces, prosicd with similar Aces 
together In one of thM feces three strai^t parallel grooves- 

- just deep enough to allow the thennoelectne wires and 

- to be embeds m them, and no wider than to adout 
and junctions (see diagram, | 8 below) Thus, when 
die two pieces of rock are preMed together, and when heat it 
ao applied that the flux Imee are parallel to the feces cf the two 
parts, we had the Mune remit, ao fiir as thermal conduction la 
concerned, as if we had taken a luigle slab of the same sue as 
the two together, with long fine perforatitmi to receive the ckc 
tnc jnncUoni The compound slab was placed with the per- 
fmations honxontal, and their plane vertical lu lowor 
when thus placed, was umnera^ under a bath of tm, kept 
melted by a lamp below it Ite apM nde was flooded over 
with mereury in our later expenmentf (H fl, 7,8), at in Hopkuuf 
experiments on the thermail conductivity of rock Heat was 
carrted off from the mercury by a meamied qnanbra of cold 
water poured upon it once a minute, allowed to remain tUl the 
end of a minute, and then drawn off and immediately replaced^ 

the M^****" ***** »»* J * Krdun* Humy read at 
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bf another eiiaal auanbty of cold water The chief difficulty 
iQ reipect to kteadlncM of temperature waa the keepnw of the 
ipw Imp below the bath of melted tm unUbrm If more 
<,apenmenU are to be made oo the Mme plan, whether for rocks 
or metals, or other lohds, it will no doubt, be adviiable to use 


immersed at as nearly constant a temperature 
to arrange for a perfectly steady flow of cold water to carry away 
heat from the upper snrfece of the mercury testing on the upper 
ude of the slab or column It will also be advuable to avoid 


pufoiaboBS to be bored through it, inst^ of the grooves 
which we found more readily made with the appliances avail 
able to us 

14 Our first expenments wen made on the slate slab, 
as cm square and 5 cm thu.k in two halves, pressed together 
as cm by la 5, and 5 cm thick One of these parts 
ctackul with a loud noise m an early experiment, with the lower 
fece of the composite square resting on an iron plate heated liy 
a powerful w burner, and the upper fece kept cool by ice in a 
metal vessd resting upon it The experiment mdicated, very 
decidedly, less conductivity in the hotter part below the middle 
than m the cooler part above the middle of the compoute 
square slab We sumxised this might possibly be due to the 
crack, which we found to be horuontal and below the middle 
and to be complete across the whole srea 
of ia| cm by s> across which the heat 
svas conducted m that part of the coin 
posite slab, and to mve nse to psl) ably 
imperfect fitting together of the suGd above 
and below it We therefore repeated the 
experiment with the composite ^b turned 
upside down, so as to bnng the crack in 
one half of it now to be above the middle 
instead of below the middle as at first 
We still found for the comjiosue slab, M 

levs conductivity in the hot part below the 
muldle than m the cool ^rt above the 
middle We inferred that, in respect to 
thermal conduction through slate across 
the natural cleavage planes the (hermal 
conductivity diminfehes with ineresse of 
temperature 

I S We next tried a composite square 
slab of sandstone of the same dimensions 
as the slate, and we found for it aho decisive 
proof of dinunution of thermal conductivity 
with increase of temperature We were 
^ troubled by any cracking of the sand 
with Its uroer side kept cool by 
an ice cold metal plate resting on it vnd 
Its lower ade heaM to probably as much as 
300* or 400° C 

I 6 After that we made a comyxisite 
fuece, of two small slate columns each 
3 5 cm square and 6 3 cm high with 
natural cleavage planes vertical, tressed 
toMher snth thermoelectnc junctions as 
bmore, but with appliances (tee { 10) for 
preventing loss or gsm of heat across the vertical sides, which 
the smaller honxontal dimensions (7 cm , 3 5 cm ) ought require, 
but whieh were manifestly unnecessary with the larger horuontal 
(35 cm , 35 cm ) of the slabs of slate and sandstone 
ir former- . _ 


The top of each column wss kept cool by mercutv/ and water 
chan^ once a minuu as described m I 3 above - 

a tank having the top of the stone cofur ' 


:utj/ and water 
e XiotatafaMd in 
i» bottom, and 


the sto^ and made light against wet mercun by marine rine 
i 9 temptralurts rOt), o(M), »(T) of B, M, T, the feot 
mtermediatt and co I points in the stone, were deteiiniiMd by 
equahsmg to them successively the temperature of the mercury 
thermometer placed in the >il tank, by aid of ihermoelectnc or 
cults and a galvanometer use 1 to test equahty of temperature by 
nulhly of cunent thraigh its coil when pkced in the proper 
circuit, all aa shown in the hieram The steadiness of tempm 
was tested % keepiim the temperature fl* the 
ibserving the | 


fur current when the juneti m m the oil tanli and one or ether ^ 
the three junctions in the si me were placed in ciromt We alio 
helped onnelvcs to altainmg constancy >f tempeiatura m the 
stone by observing the eurrent through the gslvanomete^, due to 
diflerencex of tem|ierature between any two of the three junctions 
B, M, T placed m circuit with it 
110 We made msny expenments to test what ajipliances 
might be necessary to secure against gam or 1 ns of heat by the 
stone across Its verticsl feces and fxind that kuselgakr looselj 
packed round the columns and euntsined by a metal case sur 
rounding them at a distance of 3 cm or 3 cm prevented an) 
appreciable disturlianee due to this cause This lUowcd us t 
leel sure that the thermal flux lines through the stone were ver) 



I —Iron wiresxre nurlce 1 , Platinoid wires- 

slab X ThermoolcettK junctione in oil halb A Huh 

rs.. v-.,. t n...-i—. ^ Juij ' ■ - 

of temper liu^ brl« 

•hall depend - 
X T M B 



put in ctixuil with the gnlvu- - - — 

_In canneetii * the nlvanoniater to an> pxir of then neleuri j 

inccted througfa copper a w plxunoid with X B M T 


Hsedmourfo 


ir expenments The thermal flux lines m the 
. Its on slate were perpendicular to the natural 
cleavage planes, but now, with the thermal flux lines parallel to 

the cleavage planes, we still fold the same result, smaller thermal _ 

conductivity at the higher temperatures Numencsl resuluwiil is corrected the greatest 
lie stated in 113 below | whichisat sii’C is uni 

I 7 Our last experuients were made on a composite piece 
of Aberdeen gramte, ma^ up of two columns, each 6 cm high 
and 7 6 cm square, prawed together with ajqiliattces similar to 
thoce desenbM mid), owl, os in all our previous expenments 
onslateandsandstone, wc found less thermal conductivityat tugher 
temperaturea The numedcal lesulu ategtvan m 113 
I 8 The oocoiripanyuig dfegram (I ig I) lepreienti the ther 
mal appfaancea and themoelectnc arrangement of H fl> 7 


ajHwoximately parallel straight lines on all sides of the emttra 
line BMT 

III The thermometer which we used was one of Casellas 
(No 64 168) with Kew certificate (No 48,471) for temperature 
from o’ to 100°, and for equohtyin volume of the divisiona abov 
100* We standardned it companion with the constant 
vmiume oir thermometer* of Dr Bottomley with the ft 
result This is satisfectory as 

only o 
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113 cxpenment on the «Ute ud gnmte columns lasted 

about two hiprs from the first applicstloa of heat and cold , and 
we generally ibund that after the first hour we could Icet^ the 
lempeiatures of the three juncboas very nearly constant 
Choosing a tfane of best constancy In ow onienmenU on each 
of the two snbstances, slate and granite, we found the following 
results — 

Slate flux lines parallel to cleavage 
vCT) B 50* 3 C 
tKB) = aoa* 3 


J(T,M) 79 0-aS7 30? j 

Aberdeen granite 

iKT) = 8i* I 
r(M) - 145* 6 
v(B) B 314* ft 

The distances between the lunetions were BM » i 9 cm and 
MT-aocra 

3(MB) _ fr 4S-a o 3» a = 088 

-KTM) 690-19 363 

I 13 Thus we see, that for slate, with bnes of flux parallel to I 
cleavage planes, the mean conductivity in the ranee from 133* C 
to aoa C IS 91 per cent of the mean conduclivity in the range 
from 50 C to laj* C and for granite, Che mean conductivity | 
in the range from 145” C to 314^C u 88 per cent of the mean 
conductivity in the ranee from 81° C to 145° C The general 
plan of apparatus, desoibid above, which we have used only for 
companttt the conductivities at different temperatures, will, we 
beheve, he found readily applicable to the determination of 


THF RFIATION BETWEEN THF MOVE¬ 
MENTS Oh THF FVE^ AND THE MOVE 
MENT6 01 THF HrAD^ 

know that it was a long tunc before mankind found 
' ’ out that the earth moves For ages the apparent motion 
of the heavenly bodies was supposed to be their real motion, 
the easth being fixed We, wno know something of the truth 
in this matter, do not, however any more than our ancestors 
did, see or feel the earth move We beliese that it does so 
either becanse we have been told by some one who, we think, 
knows about such things or because we have reasoned the 
matter out from data observed by onraehes or rqxirted by 
crediUe observers But in habitual thought and spewh we go 
back to the old assumption which, for our practical, terrestrud 
purposes, answers well enough, and is perfectly in accordance 
with our sensatums 

When we turn from the great Cosmos to the microcosm, 
when we compare the motion of our own body among the 
vanons fixed (terrestrially fixed) and moving bodies around us, 
with the motion of the earth among the stars, we find quite a 
difierent state of matters It never occurs to us that our own 
body IS at rest, and that the ttesL bouses, 4c , move When 
we really move we not only know, but feel and see that we are 
moving, and every one learned or ignorant, old or youiw—if 
only he u sober—feels and sees diat the sobd earth u fixed, 
exMpt on the rare oecanon of an earthquake, and m the case 
of some illusMos which we shall have to consider 1 wish to j 
discuss the cause of thu stmahen of the fixedness of the earth, | 
and also incidentally of the exceptum imjdied m the words 1 
have just used, ** if only he IS sober ” 

If we keep our head fixed and look at any really fixed semie 
—say, a roan in which there u nothing moving—or a bmdacape, 
if we can find one without nulway truns, ships, moving beasts, 
or flying birds, we can allow our e^ to run over it m uundbrm 
or as irreanlar a way as we please, and see that the scene lemains 
fixed We might have supposed that, as we move our eyes 
IBshcl^oa^ RoUrtBoyh Lsciaiy, tMiveied befon tbs Oxford 
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from n^t to left the whole scene, bke a moving panoniiiar 
would seem to move from left to n^t, hut it does not do so 
It remams vwbfy at rest, and we know, without any raasoung 
abwt It, that the changes ctf view were produced by the motioa 

We 2^ that we can move our eyes umfinrinly, that by a 
continnons motion hke that a telescope we can move our 
eyes along the sky line in the landscape or the cornice of (he 
room, but we are wrong m this However determinedly we try 
to do so, what actually happens ifc that our eyes move hire the 
seconds hand of a watch, a jm and a httle pauM, another jerk and 
so on, only our eyes ate not ao regular, the jerks are sometimes of 
greater, someUmes of less, angular amount, and the pauses vary In 
duration, although, unless we make an eflbrt, thnare always short 
During the jerks we practically do not see at all, so that we have 
before us not a moving panorama hut a senes of fixed uctures 
of the same fixed things. Which succeed one another rapidly It 
u not difficult to understand how this gives nse to a sen sa tion of 
the fixedneu of the external scene If m the otherwise fixed 
, scene, there is a really movum object, we see it move, because 
during the pauses, short as they are, the moving object has 
visibly chan^ its place, and m each of our fixed pictures the 
moving object is seen to move If it moves too slowly for this, 
then we do not ta it move, but only infer its motion from com 
panson of its position at ddfcrent times If we keep our eyes 
fixed on the moving object, and thu u pownble if it does not 
move too fest or too irregularly, then we see it fixed and the 
really fixed things moving, an illusion we have all observed 
when the pier stems to move ami the steamer remain at test 

That the eyes jerk in the svay now stated can be made rdairs 
by means of a simple experiment If we have m the field of 
view a bright object such as an incandescent electric lamp, and 
after running our eyes over the scene before ns, shut our eyes, 
we see secondary images of the bright object' Now if the 
eyes move continuously from one pomticm to another, we should 
see between the two secondary images of the bright oinect 
corre^ndmg to these two poutHms, a bright band composed of 
an mfimte number of images each mfinitely near its two neigh 
bouts But we see no such band, but a finite number of sharp 
indlsidual images, each of which corresponds to the position of 
the eyes dunng a pause between jerks, unless the bright object 
u vciy bright, there is nothing m the secondary image to repre 
sent tne positions of the eyes dunng the jerk If for a bright 
object We take the sun, then we do see bands joining the sharp 
secondary images These bands are femter than the sharo 
imam, and die away sooner They are the impreanou made 
on ue retina by the image of the sun pami^ rapidly acrosa it 
dunng the lerk But it with the fixed bright object in the 
field we follow with our (yes a really moving thing, then on 
shutting the eyes we see a oand of hMt, because the unage of 
the bright object passed not very rapidly acrou the retina 

This habit of jerking the eyes from one position of vision to 
another, as fest as the lyht well poised gfobes can be twuim 
round by the ouick wodung straight nmed muselet wbicn 
move them may be an innate habit, or il may have been ac 
quired by our looking at thuigi and turning quickly from one 
rfoject of interest to another, at all events It u now the way in 
which alone we can move thini, unless we fix them on a movmg 
object 

^ fiu I have supposed the head fixed and the eyes alone 
moving I et ua now attend lo what happens when we move 
our bM ’ 

The movement of the head, unless it u very nqxd, makes no 
dilference at all m the phenomena hist desenbed 

If we call the hne aldng which we kxdc dunng the pause 
between the two jerks a riance bne, we may deaenbe the whole 
phenomenon by saying that the glaiice lines are fixed relatively 
to fixed external objects, whether the head is rotated or not 
This, of course, means that, during a pause, the eyes are rotated 
relatively to the head about the axis about which the head is 
really rotated, m the opposite sense and through the same angle 

It might, fixr all that has been yet said, be supposed that this 
fixednest of the glance lines, when the head u rotated, depends 
on the habit ot lodung at thingi, but t^ this u not the cuuse, 
or, at an events, not tlw oily cause, la plain from the feet that 
the wme rdative rooveinenti of the eyes take pbee when we 


m mmac dw bwd titbar akxM or alaac. 
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look at an olgcctkai field of new, tuch aa the clear, cIowUcm 
ilqr, or, u waa, 1 belwre, first noticed bv Dr Ebmiei, when the 
eyes arc shat By placing the fingers lightly over the closed 
eydids sre can fisd the motion oTthe peominent cornea If, 
with eyes shut and fingers so placed on the mhds, we turn the 
head Of tom head andoody round, we feel the eyes twitch As 
the head turns round the »es retain for a httle a fixed orientation 
in respect to external fixed things, and then jerk so as to make 
up fi» lost time, again pause, awfagain jerk, snd so on Sothat 
while the head turns umionnty, the eyes, which must, of course, 
on the whole make one full turn, while the head makes one full 
turn, do their rotatiim intermittently, bemg, so to speak, left 
beh^ by the head, and then making up by a rapid jerk 

Anothn proof that these compensatory movemenu, as they 
may be calM, of the qreballs are not or, at least, not wholly 
CMim by the effort of looking at thin^ u afforded by ob 
servum smat happens when the head is rotated about a fore and 
aft axis, about an axis comcidiiig with a glance line If we kup 
out eyes fixed on a particular point and rotate the head about 
the line along which we look,* we lUll see things fixed, the world 
does not seem to revolve about our fore and aft axis Here also 
we can show by means of secondary images that we see a senci, 
of fixed metures 

If, vntha bright otnect in the field of visKm, we fix our eye* 
and keep them fixed on a point -ibout 15° distant from the 
bright object (if we keep both eyes open, abrat as fer from our 
eyes as the bright object u, *0 as to aroxl double vision) an 1 
then rotate the head about a fore and aft axis through, say 30* by 


the bright object arranged upon an arc of s circle, the radius of 
which u the angular distance of the bright object ftom the point 
fixed 

If I have rotated my bead through about 30°, 1 see about hve 
lecondaiy images, so that whst I call the ang/t ef ntatety 
HMttagmus IS, in my case about 6* Here we have bm looking 
aU the time at the same pomt, and it 1* not easy to suppose thsi 
the very slight atteiUion we pay to obecU seen mdirectly, or a* 
we sometimes say, ‘ with the tail of the eye, could lead lo a 
habt, so fixed that are cannot escape it, of moving the ejeballs 
in the way described 

1 have said that the movement of the head, tuUttt if tny 
rapti, does not affect the fixedness of the glance lines Trans 
latoiy motion of our body may be so rapid, as in a railway tram 
that the eyes cannot twitch *0 fust a* to keep the glance hues 
fixed relatively to near fixed objects 

The eyes do theur best they twitch hut not enough, unless 
the tram is movmg slowly, and near object* seem to fly bock 
wards We succeed with fixed objiits at a greater distanu. 
firom us, we con see them fixed and all objects Mween us and 
such visibly fixed objects on seen to move backwards fixed 
things beyi^ them seem to move forward with us Of course 
if, by keqxng our attention on our carriage and its contents, our 
gfawM lines become fixed in leferencs to these really moving 
things, thqr seem fixed, and the while world outside of the 
canuge u seen to move in the dirution opposite to that of our 
real motion It u also obvious that rotatioa of the head, if it 
u more rapid than the quickest possible rotation of the eyeball 
in the he^, must affect the position of a glance hne for, in 
order that the glance line may remain fixed the eyeball must 
rotate m reference to the head aa fiuit m one sense as the head 
rotates m reference to exttnud things in the other sense, but in 
the case supposed, the eyeball cannot do so We can try this 
experiment without havuy recourse to mechanical means of 
rotating our body and head, which, of course, we could do as 
fiwt os we please, and a groat deal fiuMt than would be cither 
jdcasant or safe The ihiat rapid rotation of our head which 
we can produce by the diroct action of our muaclea i* what is 
known os wagging, that it, a rotation about a vertical axis upon 
the joint between the first two vertebr* In thi* way we can 
give the bead an angular vdomiy comudetably greater than the 
maximum angular sdoaty of the eyeball When we do this os 
felt u we can, we see that external things do not appear steady 
When we wag our bead to the right we ace the world sng to 
the left, and tm* vena But the external really fixed thii^ 
do not ^ipear to ns to dewaibe nearly so Urge an angle as the 

1 UwatalwasufllcUatlrdhtantot^MtlMthiiit So b* loolMd at w* 
a«v at^ the e«M of odioUMa eTtlM two alum bam bdoamae to tte 
twoojras aed,aMtae<« all that b hare d*«nM fe-Vaan aa will taooah j 
DOC to co evil o e ily with 000 oya ahel 
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head really dots ihc tyis make an eflSMl to crnfpeimte Iht 
rotatlOD 0* the hea 1 an efibrt only partially succe* fm, the angle 
through which esternal things seem to move being the difinence 
Mween the actual angulir rat* ai movement f the head, and 
the maximum possil lo angular rate of movement of the eyeball 
m Its aocket This difisrenre can best be observed and, indeed, 
can te approximately intasuad by observing a distant light on 
a dark ni^t, while we w ig ihe head The point of lurht seem* 
drown out mto a honr jnial line if light, the apparontiength or 
which u the angular difierrnri. in question A* we can emg 
our head much fiister than w« isn non it, the apuarent length ot 
the vertical Ime of light int which a bright point is drown out 
whmi wt look at it tml n d a* rapidly as we can, is much leas 
than that of tht honzontal line of light just spoken of, but I 
find that I can, by nudding route my buul about a nf^t and 
left axis a little fester than I ein rotate my eyes alxiut the same 
axis so that the lumin us j mt does appear drawn out into a 
short vertical lint 

Such violent mtvcmtnls f the head recur sometimes m our 
ordinary (not expenmental) use of our evts but thtj are rare 
and isolated, so that thi listurliance of the fixedntss ,f the 
glance lines which ihiy tust dots not rt illy affect our sense ot 
die fixedness of the w orld The illusir n of the mov mg pier snd 
we have all also observed when there u a 
: 111 which we happen to be and we see 
me moving tram fised and the fixed train moving is cor 
lected by lookutg at iht sh rc or the niluey station For a 
moment these also seem to move but our glanre lines almost 
instantly become fixed m reference 1 these things which we 
know are fixed and it is then difficult to reexll the illusion 
Another similar case is that f the moon md the clouds We 
sometimes see the moon moving and Ihe clouds f xed, sometimes 
the clouds movmg and the moon fixed as our glance line* are 
fixed relsUvcIy 1 1 the clouds 1 r I > the mot n and a little 
ptsclice enables us to th uige from the ne sensation to the other 
at will 

What has been said seems 11 show thst jur immediate sense 
that the earth and what we call fixed objects on it are fixed is a 
consequence of the way m which we mive rur ejes and, in 
particular, of the way m which liy a suitable m jvement of the 
eyeballs we inv luntanly ami unconsciously eompenvaie movt 
ments of the head voluntary cr involuntary, conscious or 
unconscu us * 

1 hat such an immeiliale sense 1 f the fixedness of external 
fixed thing* is of great use t > us mm xvmg about amr ng them is 
plainly shown when we olaerve the trouMe which a drunken man, 
who hsk lost this sense ho* m guiding himself 

I now turn t > the questi m What i* the cause of this promM 
and wonderfully itciirate eomiiensatorv m ivement of the 
eyeballs? 

1 here an three source* from which we exu obtain inft rmatim 
leodii^tian answer (l) Lxpenments on urstlvet (2) anato 
roicti observations ind measurements ami (3) obsen tlions f 
the effects of mjunes I > the labyrinth of the internal eai 

I shall consider these in their order 

By expenmenls i n ourselves I mean the study of the effect on 
the motion of the eyes snd on our sense of the fixedness of 
external things, of movements of our hexd (m this case always 
along with llw rest of our liody) which we do not make as a rule, 
for any other jMtrpose 

I havre already stated that if we shut sur eye* place ur fingers 
on the eyelids and turn r undabout a vertical axu we feel with 
our fingers the jerking motion of the eyeballs If instead of 
tunung once round we turn round several times, slill better if 
we seat ourselves on a turning table and get some one else to turn 
It and us round at a uniform rate, we find that the jerks become 
less and lea frequent, ami after two or three turns cease alto 
getber Another thing which we observe is, that allhiugh the 
hun table is being tnrne I round at a jierfectly uniform rate we 
feel the rotation becoming slower ami slower and when the 
jerks of the eyeballs have quite ceased we feel ourselves at rest, 
and have no sensation of rotation Let us for coovemenee call 
the sense m which the rotxUon n sbll going on posiiive This 
uniform positive rotation has became to uktmpere^ihle (os long 
M sre keep our bead in the same position in respect ti the 
vertical), and u what we may call a new sero of rotation If the 
rote of totaticm lenow increoM wefeelthuincreaseaka jiosiUve 
rotation , if It 11 dmunished we feel the dimtnuuoo as a negaUve 
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r I Uion—« rotetion the other my about What we realty 
liraivc tKp ui atcektahtn of rotatKm, utuig the word ac 
cilerahoo u ita techntcal mum If the turn table u <oi>ped 
this n a negative acceleration, and what we feel la that we art 
being tumM round in a negauve eeoae, and at the <iainL time we 
feel our ewballii jerk The auue of rotatiaa and thi jtrking die 
amy in tnia as in the former case 
If while we are being timied round with uniform angular 
velocity but after all sense of lotatMn and alt jerking of the 
eyeballs have ceased, we ujien our eyes, we still fiU ourselves 
quite at rest, but we see all external objects turning nmnd us, as | 
has been well said by Prof Mach, the external world seems 
to turn round inside an outer unseen fixed world It is in 
reference to this imaginary fixed world that our glance lines are 
now fixed If the rate of rotation is duinged while the eyes 
ore open, the sensatKm of rotation is exactlv the same os if 
they were diut, we feel the acceleratHm—positive or negative— 
as a rotation in the oni or in the other sense and the jerks of | 
tht eyeballs take place as if the real external world were not 
there and we were looking biyond it at the unseen fixed world 
oiitsuk of It, that imaginary world in reference to which our | 
glance lines are now fixed | 

If while the experiment I have described is going on we 
most so as to change tht direction in our head of the axis of 
rotation- for instance, if, after uniform rotati in about a strtical 
axis has gone rn, with the head tn its usual upright position ! 
unul the sense of rotation has teased, wt Iww our held formrds 
so that the axis of rotation is now parallel to i line from the 
occiput to the chin, a stry striking, and somewhat alarmuM, ! 
but most instructive sensation is experienced What wc feel is 
that we are being turned round with a rotation which is the 
resultant of two rotations of equal angular velocity one the 
teal rotation about what is now the vertical the other the 
imaginary (but equally perceived) rotation in the opposite sense j 
about the hne in the head which was virtical If the angular 
movement of the head is small so thnt the angle between what 
is the vertical and what was the veitical u small, then the two 
component rotations nearly neutralise one another, and the 
strange and alarming resultant is slight but if the head is bent 
so tMt the old and new verticals are at right atmles to one 
another, the real and the imaginary components ore both felt in 
full, and the effect is very startling If the rate of rotation is 
chaimed simulUmeously with the ewnge of position of the head 
we have a resultant if two rotations of different oi^lar 
velocity The most easily observed case of this kind is when 
the rotation is stopped altogether at the moment of change of 
position of the h^ Here the real component is zero, oiM we 
nave only the imaginary one this is the cose of the well 
known practical joke a man u asked to (dont the poker before 
him on the floor |>laee hu forehead on the end of it, walk 
round it three times, and then rise and walk to the door The 
preliminary part of this expenment presents no diflSculty , the 
victim plants the poker, puts his ibrelmad on it, walks round it 
svith the greatest ease and with no sense of ■uiything unusual 
But when he rises, the Ime m his head which was vertical is now 
honrontal, and he iwls himself turned round about that 
honruntal line The external world he also sees turning round 
this line objects on the one side rising up and objects on the 
other side sinking down In this visibly swanng world he has 
to guide his sensibly rotating body, and if his friends do not 
catA hold of him he is pretty sure to fiill All these expert 
ments are most conveniently i^e on a smoothly working turn 
table of such a sue that one can cmnfoitably lie down upon it 
By the kindness of Messrs Dove, lighthouse engineers, I hod 
the use of a kigi tom table made for the tewtdviiig kntem of a 
lighthouse It could be turned round smoothly and nnifbrmly, 
at the modente speed that is moot suitable ftir experiments of 
the kind in question A few experiments with such an ap 
poratus will convince any one that sre have here to do with a 
perfectly defimie sense, and not with any vague sensations 
caused by the inertia of the toft parts of the body 
Thu u on* of the ways in which the phenomena have been 
explained by those who heoute to believe that there con be a 
definite speool sense only discovered snthm the last few years 
*1 hat the otigm of the sensation u not m the toft parts of the 
body gcneialy but m the head, n made perfectly plain the 
foct that the position of the head and the chaiij^ of that 
pomtion alone determine the sensations We must therefore 
look m the head fc r the organ of tbw sense 
In close proxnmty to the cochlea, which u univenally w 
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garded os the organ of htanng, there u an organ of very 
striking, and we might say my^enous. form It occurs in all 
vertebrates, and occurs in them fully developed, except m the 
losvest forms of fish It u contamed m a bony or cartilagmous 
cavity, which communicates with the cochlea or kgena. Thu 
cavity may be divided into the vestibule and the three semieiicular 
caniuB The canals open at both ends mto the vestibule, and each 
has at me end an enuugement called the ampulla.* Within this 
hon} case is contained a membranous structure, consisting of the 
ulncte, situated in the vestibule and three membranous canals, 
each m om. of the bmy canals, each with an ampulla in the 
bony ampulla and each openmg at both ends into the utricle 
The vesbhule contains, bi^es the utricle the saccule, a mem 
branous bog continuous snth the cochlear duct, and has m the 
Side next the tympanic cavity a hole m the bmy wall filled in 
a membiane and known as the fuustra ttaht The saccult 
and the utncle have each a spot m the lower wall sujqilied with 
nerves ending in hair cells, and known as the tMutUa atiuhem 
The mttMr aemttua an. probably, oi suggested by Maifti and 
Breuer, organs fitud to perceive acceleialtm of tnnslatory 
moUm, and are not cmnected directly with the fimctim of the 
seimcirculai canals TY^tfinttlra evalu belm» to the organ of 
heanng which may thus said to have a nght of way through 
the vestibule We need not thereibre here consider any furtim 
these organs, liut confine ourselves to the semicircular canals and 
the utnde in its nlaliun to them As already stated, each bmy 
canal cmtains a membranous canal The membranous canal is, 
except at the ampulla, much smaller in bore than the bmy 
canal, so that the space mtside the membranous canal filled with 
penlymph is much greater than the space uuude filled snth 
endolymph 1 he membranous ampulla much more neoriy fills 
the bony ampulla so that here the pmlymph space is compare 
tively small The membranous canal is pretty firmly attached 
(in some animals at all events) to the penooteum of the bmy 
canal, so thst m mm s section has somewhat this firm 

H \ _ ___ 'peril'jpn.pK 
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fcach canal is m all animals I have examined, approxunotely 
in a plane, and it is unportant to cmsider the relations of these 
planes to one another and to the mesaal plane of the head 
As I have brought part of the appmtus with me I may 
shortly desenbe the method I used to measua the angles which 
these planes make with one another, and also an im|«oved 
method, of which I have not yet had time to make any very full 
trial 

[The method illuftnted by the human skull shown is fully 
described with wundcuti fnm idiutiigraphs m Prof McKend 
nek s Text book of Physiology,’ vol u pp 697 609 and there 
ftne need not lie lepnnted hea The other method will, 1 hope, 
give more accurate measurements ] 

It consists m attaehirm the preparation—either a cast of the 
canals, or, m the ease of a Mra the dissected and cleaned bmy 
canals—to me trm of a branched rod and a lump of wax to the 
other The rod is then fixed to the large appa .ratus already 
referred to 1 be can its oa successively made norumtol, and a 
small plate of glass fixed horumtolly in each case—parallel 
thereibie to each canal—to the himp of wax We can also 
attach a glaa* plate iiaraUel to the mesial jdane We can thus 
have, m a eomparatively small [xece of wax, glass plates parallel 
to all the planes, the relations of which to one another are to be 
measured The himp of wax is then removed from the rod, and 
the angles between tne pknes uf the gloss plates measuted 
means of an ordinary reflexkm gmiometer 
The general results are 

(i) liie canals do not Iw rigorously m planes, but sufficiently 
nearly so to give closely accordant results 
(a) The external camds are vciy nearly at right angles to the 
mesial plane, and therefine, from the bdatenl symmetry, the two 
external canals are very nearly m me plane 
(3) The superior and pi 


posterior canals of the 1 

I aiaeallsrv «nds of dw mpsrM 
lang into tne raubuk 


snd dit posltnor 
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S dmrteljr cqntl an^ with the meewl {duu. In all caaei ana and what ae may call the intenaitT of the rofattoii, or 
I have examined, the ang^ between the poatenor canal peihim more correctly the rotauonal acoewrauon 
and the meaial fdane la aoaewfaat huger than that between the Thu hydrokinetic theiry f the fimedoh of the aemtehCitlar 
wpenor canal and the medal plane canala waa propounded at \ery nearly the aame tune hy Pfot 

the b^eral qrmmetry, Iherdbte, the anpenor canal of Mach of Pngite, Dr Breutr of Vienna, and myself I give 
the one uda w nearly, but not quite, parallel to the poatenor the names in the order of puUication The views expcMcd 
canal of die o^ aide In the diknaaion of the way m which Inr ua were not exactly the mine, and the autement of the 
the system or canals may be supposed to act, I shall for con theory I have just given is any me of them with additions and 
vemenoe aaaume that these canala are paralle], as the deviation corrections from the other two 

from exact parallelism only complicates, but does not at all I have not thought it niiLhisuy to refer to the hydrostaUc 
vitiate, the argument theory of Golts, or, mdetd to give any details of the hterature of 

(4} In man, and in a huge number of other smmals, the three the subject A very full and accurate digest of almost every 
canals are very nearly at right angles to one another But, ma thing that hu been wmten m the functions of the aevetiu 
good many ot the animals I have looked at, the superior and parts of the lal^nth of the tar has been published in Ruasuus 
posterior canals make with one another an angle cimstderably tnr Or Stanislaus von Stem md translated into Oerman ly Dr 
greater than a right angle C von Krxywiclu 

Looking at the six canals as forming <me system, we see that The theory as I have just ilescnlied it might perhaps have 
we have three axes, that at right angles to each axis been develops, as I hast hero developed it from a considem 
there are two canals, one in the one intenwl ear, the other tion of the structure and pcsition of the canals But, as a 
in the other, these two canals having their smpulU at matter of fict, this was net the historical order It wss the 
oppomte ends, to thm if rotation takes .place about the I expenments of hlourens that first directed attention to these 
axis, the ampulla in the one case precedes the canal in nigans as having somethinj, 11 do with the equilibnum of the 
the other follows it The vertical axis as we may call that at body 

right angles to the two external (or boruontal) can^ u pretty In reference to these experiments and those made since by 
nearly vertical m most ammals, in the usual position of the head many able physiologists snd skilled operators, I shall only say 
when the animal looks to the honion m man It u not exactly that the results seem to me t > be consistent with the hydro 
so we must bow our head a little to make thu axis vertical If kinetic theory Certain of di Lyon a experiments, in which he 
we suppose we are looking north, the other two axes are north increased the pressure in the eanala by inserting in them small 

east and south svest and north west and south east respectively tangle plugs without proihunng any nystagmus or rotatory 

In man they pass firom the eye of one side to the mastoid pro movements of the head appear to contr^ict the theory But 
cess of the other side, and are nearly at right angles to one increase of pressure in the bony canal can have no tendency to 
another As already stated in some ammals they are inclined stretch the walls of the membranous ampiulla, and therefore 
and are nearer the right and left tluin the fore and eft line m the could not be expected, if the theory as I have stated it is correct, 

head to produce a sensation of rotation , what is rcauired, is that the 

In order to see bow such a system can work as a hjdru jiressure inside the membranous ampulla should be greater than 

dynamical instrument, let us first consider one canal tbxt outside of it 

Here sve have tsro watery bqnids the endolymph wilhm the JThe symjitoms observed in cases of disease of the intenial ear 
membranous canal its ampulla and the utricle, the penlymph also appexr to support this hydrokmetic theory 
between these and the bony case J1 iw will thm behave when But the positicn of the canals in close anatomicsl relstion to 
rotation takes place about an axis normal to the plane of the the organ of heating had imjiressed on the mmds of physiologists 
canal? The mertia of the liquids will tend to produce a flow so obstinate an opmun that they must be connecteu with the 
through the canal m the sense opp isite to that or the rotation perception of sound in some way or other that even now many 
Let the rotation take place so that ihe ampulla precedes the will not admit that they are the peripheral jigans of a sense 
canal Here the endolymph will tend to flow from the utricle of rotation 

into the ampulla and thence through the canal to the utricle A fevourite theory was (and there are still some who hold it) 
ogam. But, as Mach has pointed (Ut the canal has too small that the vemicircubr canals giveusmformaUon ss to the direction 
a bore to allow of any sensible ft iw through it, so that the in which sound comes to us There are two wrays in which we 
effect of this rotation wul be lo iiKresse the pressure within the cxn show that this view u erroneous 
membranous ampulla But (and this is 1 point to whieh, as far (1) By considenng the physical conditions 

as I know, no one has hitherto called attention) as there will The shortest sound wave which we can hear is so long com 

also be a tendency of the penlymph to circulate, so in its pared with the dimension of the ear, that every jxirt of the ear 

arcle there u also a narrow place, namely at the ampulla must be at any instant m the wme phase of the wave >^emnst 

for as the membranous ampulla nearly fills its Ixiny esse, there assume that as far as the effect of such sound waves is com erned, 
IS not much room there tor the penlymph to pass from the the liquid contents of the internal ear are me impressible It is 
vestibule into the space surrounding the membranous ctnal asabnud to spexk of smnd wives travelliiq; rmnd one rf the 

There wdl, therefore be a diminutu n of pessure of penlymph canals as to say that it is high water at me eml if a dock and 
U the Bmjmllaty end of the canal, so that the aropullary walls low water at trie other at the ume time 

wnll be stretched by the increase of pressure wntlun and the (3) By expenments on the way in which we really do perceive 
diminution of pressure witlMUt Of course when the rotation the direction of sound I shall deKnbe two such expenments 
IS up uniformly for some ume the pressure insKle and (a) let the jbserver close his eyes—for secunty it is best to 
outside of the membranous ampulla is soon equalised, and the bandage them—seat himself in a enair, and keep his head steady 
stretching or relaxation ceases Wilh the cessation of the Now let an issistant product a sharp short sound In showing 
stretching the tensaUon must also cease this expenment to Smum D of the Bntish AssotiaUon it its 

If now the rolstlon is shnmed the penlymph and ondolymidi meeting at Belfest in 1874 I used three coins in the way I show 
will tend to move on, and pressure will be produced tasidt the you now The observer can tell with really astonishing sc 
membranous ampulla of that canal which dunng the rototion curacy whether the sound comes from the right or from the left, 
moved with ampulla following the canal because he hears it loader in the nearer car, but he is without 

All this will of course be reversed when the rotaUon tikes any knowledge it all as to whether it cranes from above or below, 
place with the ampulla following the canal, the pressure inside from the front or the bock He forms a judgment indeed on 
the memheanous ampulla will be diminished, that without thu poinl, hot his judgment u usually wrong, often veiy 
moeaaed, and the woiis will become flaccid ludmonsly so 

In each membranous ampulla there is a so called mrta a The experiment u most striking when the click uproduced m 
where nerves terminate in hair cells, and it u not diflicult to the mesaii idane of huhead m winch case he has not the binaural 
xuppooe that stretching of the smpullary wslls will imtott these eftect to help hun In this connection I may say that I know no 
nerve endings, while a relaxation of the ampuUuy walls will expenment which illustrates so well the marvellous delicacy of 
produce no imtotion If thu be so, then we have three axes our sense of leUtive loudness of sound, s very small deviation 
each with an oqpui tansibve to rotation about it m cither sense from the roesul plane being quite certainly recogmsed 
and capable oTducinmnating between the two, and as every We have then with one ear no means of ascertaining the 
rotation of the bead can be readved into eomponent rotations direction of sound if we keep the head fixed How then do 
about these three axes, we have the means at perceiving the we asccrtsin the direction of vonnd 7 for we all know that we 
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lan do 10 with very coofldenble todoney. Thu letdt me to | 
ihe eccond espenment Id) Let the oheerrer. itill with eM 
doted and handaeed, Hand up and be at liberty to move hu 
head Let the anutant produce die chduns lound, not once 
only, but afdn and again at ihort ihtervala, alwayi in the tame 
plaM The ohaerver tnnu round until he {wet the source of 
sound He knows that he u being It when he hears it equally 
loud in both ears, and hears it to the right when he tunu a 
little to the left, and to the left when be turns a httletothe n^t, 
that u the criterion of udiether the source u behind or before 
him Having now got the aatmuth, be seeks the altttude 
Moving hu head about a rq^t atftt left aau, he seeks the position 
m whiUi he hears the sound best 'lie u now looking towards- 
the source of the sound 

The concha of the external ear acts as a screen and it u 
remarkable how much difference there is in the qualiti 


in the 


e quality ai 
it altitudes 


Stand in front of a pipe ftom which water is rushing and 
’C the head round a rwht and left axu bow in fact, to the 
■ ■ t ditforence in the quality and loudness 
a observed m the different positions of 


the sound will"^ 
the head 

It may be said birds have no concha, and ytt they peicuve as 
well as we do the direction of sound But there is a method 
by which, without any use of the action of the concha and 
by purely lanaural observations, we can ascertain the direction 
of sound By one uhservaUon as alrcaly described we can 
find a plane containing the line along which Ihe sound reaches 
us That plane is at right angles to the Ime joirang jur two 
ears By moting the heiS we can shift the line loining our two 
ears, aul then by another similar nliservation ontam Uie plane 
at right sidles to the new position of the line joimng the two 
ears and containing the direction of sound The direction of 
sound u the intersection of these two planes 
I do not think w use this method (although I have tned it 
and found it work), but we often see birds incline their heads 
when listening in such a way as to suggest that they use it 
There u another objection which is often brought against the 
ftieary I have been explaimng It u said * Is it cimceivable 
that there shiuld be a specuil sense comm in to msn and all 
vertebrate animals which has remained unknoam till atxiut 
twenty two years ago ? Thu u a sense invented not discovered 
by scienufic men otherwise we should ill have known about its 


Tbn objection u not one to be met by eontenipl it has a 
real basis and os I lielieve this sense to he a real one I feel 
bound to look for the esuse of the increflulity 

\ spei lal sense is popularly understood to be a gateway of 
knowle^e Information os to external things comes to us in 
various ways, and each of these ways has from ancient time 
heed recngni^ and named as a specuU sense But this u not 
exactly the physiological way of looking at things I may 
illustrate the difference by a sort of analogy In a large bun 
ness estaUishment the manager sits in hu room upstairs He 
has various ways of getting information The post brings him 
letters he looks at them some he carefully considers and 
answers others he looks at and puts into the waste paper 
basket—but he has looked at them all So we w things, 
many of the thingh we consider take note of others we pay no 
attention to—do not an hour later remember anjrthiim about 
them But there are many messages which come to the busi 
ness estabbshment and never reoM the manager s room at all 
They are attended to by clerks in the office They are not 
futile, they are real messagea and serve their purjxue a purpoae 
essential to the carrying on of the buamess If these were not 
attended to downstairs the manager would very soon hear of it 
bo with us There are what we may call sensiry im(wessions 
which do not make their way to ihe conscious but are all 
the same properly attended lo by what m us conesjicmds to the 
clerks If our clerks neglect thenr work the consaous 
ven soon becomes aware tiut there is lomething wrong 

In the cose of the sense of rotation, ordinarily we pay no 
attention to its messagea —the clerks at the sensory centres of 
the omputtan nerves a«d at the motor centres saf the muscles 
of the eyeballs, do all that is necessary We jierceive the remit 
of their work in our visual sense of the ffiMness of the outude 
world, and we do not trouble ourselves w iO how the office work 
has bm done 

But—and here 1 come to a mailer I referred to early in this 
lecture—the office work is sometimes not well done, and the 


vnmal sense of l9w fixednesi of the outside srorld ii lost If 
thu IS due to diseue, sre send for the doctor and ode him to 
find out what la wroag m the office, and, if he can, put it 
But there is a fiir mote common cauae of the laoi of the vunal 
sense of the fixedness of the outnde srorld, one svhich it has 
not been left for two or three scientifie men to discover in the 
last quarter of the ninHeeiifti centniy The most eharactenstic 
tSbet of ekohol is to moke all reflex actions sluggish 
Under the mfluence of a moderate dose of alcohol, s^ I 
have called the office work, gM on all right but not qmte 
■o fiut as srith no alcohol Tlie mestoge amvea, and the 
answer is sent, but not quite so promjMly The conscious 
£g» may not note anythmg snxmg, but a quanUty of alcohd, 
fitf short of a dangmcbsly pouoaous doae, may dday the 
transmiiaion of the agnal to the mnides of the eyeball so much 
as to affect quite perceptiUy the compensation of the move 
ments of the head A perfectly sober man tees the world srsg 
a little when he wm hia head very vigorously—a point (3 
light M perceptibly dmwn out mto a horuonlal line light— 
the office work foils a little under such extreme presture But 
a bttle alcohol makes the office work fiul more readily, and as 
the dose is increased it fells ahogether, and the tense of the 
fixedness of the world is wfatdly lost fcven m such an extreme 
case of intoxication, short of paralysis, the drunken man may see 
the world steady, if only he can keep himself steady I dare 
lay we have all teen very drunken men walkiim quite straight, 
but with a preternatural fixedncM of the head If anytfong 
roaket them move their head, they totter and reel They move 
the head a little that happeni to them in consequence of a 
small and slow rotation of tm head, which happens to us when 
we wag our head vnulently and they reel and stagger just as we 
should reel and stagger if sre tnul to walk, vioR-ntly wagging 
our head all the time 

Just as there are blind men and deaf men, so there are men 
who have lost or never had the sense of rotation Such 
; persons are almost always deaf mutet The close anatomical 
relation of the r rgan of neanng and the organ of the senae of 
rotation has this effect that imperfect devefopment of patho 
logical injury of thk one is usually associated with similar defbet 
m the other And expinmentt on deaf mutes have shown that 
a large proportion of them an. defectivi m the sciue of rototion 
This IS shown by the absence of the normal jerking of the eye 
halls when ihiy an rotated and by a perceptible insecunty in 
their nit Ihiy do not reel as drunken men do just as blmd 
men find thiir way about much betttr thm wc could do if our 
eyes were banilagra up, they have liarned to get on fiurly well 
with the help of experience and thur other senses 

I am not sure whether in this account of the sense of rotation, 
of Its organ and of the use of it I havre earned all my hearers 
with me, and convinced you of the real existence and real 
practrcal use of thu Sense I hope however, I have nsade it 
clear that the sulnect is worthy of attenbon and that we 
have here matter for the careful consideration of jdiyiicists 
physiologists, and psychologists 


UNIVhRiilTY AND hDUCATIONAL 
INTELLIGENCE 

OxKoao In a Convocation, held on Tuesday loot, the 
University, or at least a section of it, duplayed itself m an 
unfevourable light The Convocation House was crowded, not 
because of the Statute on Research Degrees, which came before 
the House, and passed lU final stage mthout ojqiosition, but 
becanse of the proposal, which seemed to be a modest one, 
that Anthropoid^ should be included among the sulnectsof the 
ihinal School ofKatural Science, not as an extra, tat as an 
eqmvalent subiect Thu proposal was from the first strongly 
opposed by a few members of Congregation, but paiwd the two 
readings in that body by substantuT majMities The opponenU 
of the subject, however, were not content to accept the results 
of these votes, and issued an urgsot whip to members of Convo 
cation, with the result that the stotute was rejected by 68 votes 
against te PresumaUy the philosophers, historian*, and 
divinet who succeeded In throwing out the statute at its final 
SUM are pleased with their performance Tothe ontfede world, 
wbkh M Icaa than ever connneed that educatum ia conmnaed 
withm the limits of the subjects of the School of lateise 
I Hninaaiores, thmr octwa will he but another mstance of the in 
competency of a section of the classical world to undastand 
what u gomg on around them The circulaf which waa rawed 


NO. 1338, VOL 52] 



JuiJE ao, 1895] 


NATURE 


189 


)qr the (^^oncBti of the itatnte ww eo utfiiUj’ worded m to 
loiue theokncal e uiptci oBi Reference wu made to the un 
dewrahihty of the compeiauve itudy of idigleiiSt and it waa 
obviona that a counderable proportion of thoee who attended to 
vote agamat the meaaure, had come m obedience to a aam mon a 
to reaut the enemy, and were in no way qualified to form a 
judgment on educational matteie. The laiger ptoportioa, bow 
ever, eonaiated of thoee chaaical teacher* whoee belief it la that 
aoenoe may aafely be ignored in a mneteenlh century educatum, 
and that a "good general education mean* only a training in 
the Greek and Latin Janwiiagt*, with a amattermg of anaent 
hHtory and philoaophy 'nie reanlt of the vote wai a great dis 
appomtment to thoee who had hoped that the work of Prof 
TyW, Prof Arthur Thomaon, and Mr 11 Balfour, would find 
lU iruition m a tmall but eameat achool of anthropologuti m 
Oxford 

Thx National Aaaociation for the Promotion of Technical and 
Secondary Mucation has made arrangements for a Conference of 
the representauves of Technical Education Committees to be 
held at the Royal Umted Service Institution, on July ii, when 
the Duke of Devonshire, President of the AamuUion, will take 
the diatr The olqect of |[this Conference is to dtacuM mean* 
whereby the various authonbes charged with the provision of 
techmeal education may be brought into closer relationship and 
may be enabled to avail themselves of the results of the 
expenenct. of others as regards many important details of their 
Among the subjects which it is proposed to deal with 
sre (a) scholarships (local conditions and umtbrmity in respect 
to award and tenure), (f) evening continuation schools (the 
CO ordination of their work with that of evening science, aft, 
and technical claaaes), (<-) trade snd tichnology classes and their 
relation to the various trades 

The chemical and engineering societies formed by the memben 
of many of our polytccmuc institutes might emulate, with advan 
tage the Fn^eenng Society of the School of Practical Science 
Toronto We have lately receised a volume of *53 pages con 
taming the mpers read befort the Siciety during the session 
9S papers refer to both the theoretical and practical 
sides of engineenng, and theu publication cannot but encourage 
investigation among the students A plan adopted by this 
Society, and by a number of Ameriian societies of a similar 
kmd, is worth noting Before a paper is read, 150 proofe of u 
are dutnbuted among engmeers and specialists interested m the 
sutnect with whKh it dmls and their opinions upon any par 
ticular point are invited The replies received are read after the 
paper, and help to make the discussion more general and of 
grMer value than it otherwise srauld be 

The Corpmation of the Massachusetts Institute of Technology 
Boston, have a good understanding of what techmeal education 
means The following paragraph, fr m the CaUniar of the 
Institute received a few days ago should be borne m mind by 
the organisers of technical education m thu country —' The 
foundation of all sound technological education requires not only 
thorough theoretical training, but alsi prolonged, well directed 
laboratory drill which shall first give ihe student the power of 
close and accurate observation, and then bring him mto direct 
contact with the material jHoblems of his future profintion ’ It 
IS by acting upon this educational jwint iple that the Mossachn 
setts Institute has gained such a large measure of success 

Tabi es diowing the number and proportuxi of pupils attend 
ng secondary school* m London are given m the Tttktufol 
GiuutU The return* obtained show that the number 
upupils rmvmg educationm84public endowed and public pro 
pnetary achoeds u 19,072, uidstbe number receiving educatian m 
isoMivateorsemi pnvBlesehoolsisyro; The proportion whudi 
pupOsattendingaecondary achool* bear to those attenfoim pobbe 
dementory schools, may be gathered from the fimt that l£e num 
w per 100,000 of the popohumi attending secondary sebools u 
023, while the number per 100,000 of the populatlcsi attending 
pnbhc dementory school* is 16,904 


SCIJBJ\rr/J!‘JC SERIALS. 

BntUin ^ tht Amtnam MothmatuA Stnely, vol 1 No 8 
18951'—Kinetic sUhihty of central onftt, Prof 
Woolsey jdnMoo, contain* an investigaMn, of an dmneatary 
dnunacter, of a problem not discussed in the fiiuith edmoQ 
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(p 125) of Tan and Steel’s ■'Dynamiea of a Partirle” It is 
a satniwtory discussion of the problem so fiir as it relate* to 
central orbits The note was read before the Soaety at its April 
meeting —Dr J Hcrponi, m a short paper, read before the 
Vde MatheinaUcal Club entitled '' Legrange s place m the 
Theory of Sobabtution though be cannot vindicate Lagrange’s 
right to the title of creator of the theory of substitutions, pres^ 
a few examples of his methods m order to show the importance 
of eoBiidefing him from this |xunt of view Lagrange waa 
led to the study of this theory W hi* attempts to soUe equatioiia 
of degree hii^ than Du. fourth —Gauss’* third proof of the 
fundamental theorem of algebra by Prof Bficher indicatet the 
connection between Gauss s thud proof that every a^braio 
equation haa a root and those liranches of mathematics ivhlch 
have since been developed under the names of the theory of 
fiinctiona and the theory of the potentud The notes among 
other details, give the different courses of lu.tures ui mathe 
matic* at Aniencan and European coUegea — Fhere is the usual 
long list of new puUications 


of great mtensity, and m-iy be used as standards ol 
They were ther^re carefully determined by mums of a 
Rowland concave grating and sensitive plates pnpared by 
Schumann s method Th^ were compared with the spectrum 
of iron and referred to Rowland s standard wave tenths for 
thvt subatance Ihc figures for the four lines at 760 mm 
pressure and 20* C were 185* 09 1862 20, 1935 ^ 

90 The wave lengths reduc^ to a vacuum would be 
afiout o 6 umta greater —On the dichrotsm of calcspar quarts, 
and tonimalme for infix ltd rays by Ernest Memtt The 
abioTption of the infta red rays m these substances depends 
upon the plane of polarisation Especially m calcspar and m 
Unrmaline the two curve* representing the iransmittency for the 
ordinary and the estiaordinary ray respectively are mute 
diflerent, so that they appear to be independent of each other 
The following absorption bands were obMrved m these curve*» 
Odespar at a 44 jt and a 7411 for the urdmary ny These are 
very sharp Some broad bands also ajipear at 3 4 4 p, and 

4 6m 'ne extraordinary ray is abiorbM at wavekn^hs of 

3 28 3 75 and 4 66m Quarts shows an absoiption b^ for 
the ordinary ray at a 9 m When the wave length exceeds 

4 75 M the substance is practically opaque for both rays Tour 
maunt absorbs the ordinary ray of wave length a 8a m The 
two curves intersect ^t 2 30 m and a|^ at 3 84 m, vj that 
between these two poinU the dichroism of tourmaliiie 1* reversed 
—On the transmittency of solid bodies for the luimmferous 
ether, by I ^hnder (seep 153)—On the measurement of 
high temperatures with the thermo element and the melting 
pomt* of some inorganic salt*, by John McCrae The melting* 
pomt* of a number of salt' chiefly alkaline haloids, were 
determined by means of a platinum and jdatinum rhodium 
couple, whose L M F is ^portional to the temperature 
between 300* and 1400* The temperature of the alcohol 
flame, as foown by the same couple, waa 1488°, and that of the 
Bunsen flame at lU hottest part, 1725* C —On electric reson¬ 
ance, by V Kerknes This is on unportant contnbution to 
the theory of Hertzum oscillations The author conSiden the 
efiect of the periods of the nscillator and the resonator, and 
their logarithmic decrements together with a constsnt measuring 
the intensity of the oscilUbons He thus arrive* at sevctiQ 
fiindamental laws, such as The secondary spark potential u 
pcoportional to the square of the period d the resonator, the 
miqptetic or thermal mtegral effect to it* cube, and the electric 
mtcgnl efiect to its fifth power 


SOCIETIES AND ACADEMIES. 

London 

PImical Society, June 14 —Captain W de tW ^Abney, 
Presuieiit, m dm chair —Mr Bnrstall contmued the reading of 
hu paper on measurement of a sycbcally varying tempera 

■— -s of platinum wife have been employed for the 

ofdgir tha "-" 


IT that some idea might be formed as tc 


,_were dpt^mmed other by comparison 

with a standard CeHendaf fhif^^rfE thermometer or by means of 
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cc, boding water and boibng Milphuz In noet case* the ther 
mometer eomtanU were detemulted after the wire had been 
exposed to the action of the hot gMea fat about half an hoar 
One wire, however was cabbrated Define bong used, and an on 
usually h^ valat was obtained fix the coMdent I Afterthi* 
wire had been exposed to the hot gases, the value of • Ml, how 
ever, to the normal The autbw thuiks the abnormal value 
may have been due to the formsttoa of a gold pUtmum alloy 
dunngtbe process of attaching the wire to the leads, and that 
this alloy was subsequently swept off by the hot gases The 
paper includes a number of table* and curves which embody the 
numerical results, and show that concordant results can be ob j 
tuned on differuit days and with ddfisrent thermometers. Prof ! 
Perry said that an instrument fix quickly recording varying | 
temperature* was greatly required by empneers The tempera 
ture just mnde the cylinder walls was, howtver, the most im 
portant to determine, and a knowledge of how the temperature 
from I to a m m in^e the wall* vaned would be of the greatest 
importance He would like to ask the author if the oteerved 
temperaturit agreed with the values calcuUted on the assnmp 
turn that the gases in the cylinder behaved as t perfect gas and 
that ^ wax constant during the whole stroke Differences 

between the observed and calculated values might bedut to dts 
sociabon and not entirely to log in the thermometers It was 
astonisliing that even the fine wire* employed were able to follow 
the rapidly varying temperature, and he would bke to see some 
hpecial experiments mMe to test this point Prof Capper 
snowed a aiagram giving the values calcubUed on the ossump 
tion that ^ ■ Lonstmt In such a tnlculabon it was necessary | 

to assume some temperature as a starting point and m general 
this temperature was obtained from an analysis of the exhaust 

r i, so that the calculated curve u most likely to depart from 
truth at the commencemoit of the stroke He, Prof 
Cornier hoped that the author would be able to accurately 
deurmme the temperature of some one pomt of the stroke, and 
be suggested thsl the point where the observed curve crossed 
the theoretical curse svould lie tht most suitable one for this pur 
pose Such a point must exist since at the commencement of 
the stroke the lag causes the observed temperature to be too low 
while at the eiul of the stroke the observed temperatures are too 
high Mr Hurstall finds a eunc us bump m Ills eurves and it 
IS cunuus that a similar Itumj exists in the ealeulated eurves 
P rom the constancy with which thu bump appears it would seem 
that it must have some physical meaning It wo* important to re 
member that the exponwon in the gas engine cy Under is not adia 
hatic, for heat is both abstracted and wneiated during the stroke 
Mr Blakesley suggested that since tlie temperatures deslt with 
were sufficient to make the wire red hot,the quesbon arose whether 
lim might be investinted by (he wire being examined by means 
of Becqnerel s phoq^oroscopc it a known inlenril after the re 
moval of the source of heat Mr OriRiths said he considered 
an important source of error wo* the large thermal capaaty of 
the leads when the working wire was so very short He 
Ihou^t It would be possihle to standsrdise the thermomeleis 
under eonditiona similar to those which occur in the engine 
cylinder Thus perhtp* alternate gushes of air at o” and 
too’ C might be used Phe use of gold to attseh the fine wire 
to th» leads was objeetionable since the gold must permeate the 
platinum for quite an sppreciable fraction of the whole length of 
the wire He would like to know whether the change in I 
alluded to by the author occurred with the first expliaiun x 
whether it was a gradual one Mr nnght (xnnM out that 
the nature of the working substance in a gas engine vaned 
donim the stroke Prof Perry said that the cha^e m the 
apeanc volume of the gases before and after combustion did not 
amount to more than i 35 per cent Mr L Wilson laid he 
thought It seas must important to shorten the tame of contact, 
since at present the galvanometer leadingi corresponded lu the 
mean temperature over a rant,e of about S percent of the whole 
stroke It might be possible to make use of a condenser to get 
Over this difiSralty Prof Klicker said that the Kew Obserw 
tory were making arrangementa to undertake the testing ctf 
platmum thermometers Mr Ennght suggested that with 
a very short contact induced currents tfil^t cause errors. 
Mr R h od e asaa l that he hod foun^j that the method of determining 
the tcro point of thermometers, by meoM of toeltiog ice, was 
Hr from aatisfimtoiy, and that the result* obtained could not be 
depended upon to within o 1 C The author, m his reply, said 
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the only chemical action on the wires he thought p ro bab lr waa 
the formatioa of a carfatde After aevetal hom use, howovee, 
the wuea appear quite bnp^t and clean —Mr N F, Jhmr 
rmA M. mDcr on tiu thcrmii coutftnti c£ Tha 

<Aj9ct of the pper is to esUhhih the bUowwg laws If T 
denote the mdting pomt on the abeohite scale, C the mean co 
eflkient of expansian between aero and the meftnig pout, S the 
mean specific heat, and L the latent heat of fiiaiaa, them fix any 
fiamily in Mendelfiefa penodie claaxfieation, the following 
relations will hold between metals and metals, and between non 
metals and non metads 


In the absence of other data, the mean valuesofC and S between 
o* and 100* hate been taken Anomalous values are ob 
tamed in the case of gold and mercury, if these metals are in 
eluded in their usual positions The author consideiB that the 
thermal constants indicate that gold ought to be placed among 
the transition elements lie further proposes to place mercury 
in a new group to come befixe the lithium group Such a gre^, 
he suggests, would contain hydrogen argon and mercury The 
paper concludes with an attempt to justify the expression 

on thexetieal grounds Dr Gladstone considered that the paper 
contained valuable numerical relatioiiship, and that the second 
and third fixmuK were murh more strongly sujiported by the 
data given than the first formula He the speaker, hid 
previously noticed thtt the elements of the transition group 
might be subdivided mto Mib grouiw and that the [elemenl* of 
each of these sub groups were particularly closelv related He 
agreed with the luthor that gold ought not t he included m the 
first group Mr I 11 Neville said that since the author did 
not pve tne s wree of the dau he had emidoyed most of the 
results given wea rather indefinite 1 x example, while the 
author ^70 as the melting piint of aluminium, Mr 
Haycock and himself had found the value pay* The value 
of ilii latent heat of aluminium given wras 29 3 while Pionchnn 
in a recent paper m the Cemptn rendui, gives the value 80 
Theoretical c nsiderations appear to indicate that 80 is 
Ihe minimum value possible The author assumes that when 
you heat a substance from the absolute rein to its melting point 
all the energy supplied is expended in the work of expansion 
Some of the heat however, must be employed ui chon^ng the 
kinetic energy f the molecules even in the ease of a solid 
Prof Worthington said that m some cases the amount of wxk 
done against cohesive forces between o* and 100° was much lesa 
than one ten th usandth Of the whole amount of energy supplied 
Mr Griffiths said be did not beheve in any generalisation which 
depended on the values of the specific heats determined 
between 0° and 100 , the rate of chai^ with temperature 
of specific heat being so great The authx m his 
reply said he had made every endeavour to obtain 
the most accurate data for his calculations The value 393 
for the latent heat of aluminium was obtamed from a paper by 
J 0 Richards A paper on an electromagnetic effect, by Mr 
I W Bowden, was pxtponed till the next meeting 

Botomologieal ftociety, Tune 5 The Right Hon 
lord Walsumham E R.S, Vibe President in the cluur 
—Dr Sharp, r R S , exhibited, on behalf of Dr O D lia.n- 
land, two speue* of Ca/p/trmet from Borneo, the individuals 
being alive and apparently m good health, one of the 
two small communities (which were contained in gUss 
tubes) consuted of a few individuals of the immature sexual 
forms sod of a neotemie queen, thu latter had increased some 
what m sire during the eight month* it had been in Or Ilatn 
land’s possession but no eggs bad been deposited, neitlur had 
any of the immature Individuals developed into winged fixms 
The second commomty exhibited consisted entirely of the im 
mature sexual forms, and thiscommunity had produced numerous 
snnged adnlu whtb it had been m Dr Han lands rnrenreion 
Specnnens were also exhibited to lUnstnte the neoteinic fonn* 
that were produced to Borneo after a community had baen 
artaficully orphaned As regards these, Dx. Sharp nvpraaprd 



June ao, 1895] 


NATURE 


the hqpe that Dr liaviJaiid would (hortl^ puUifh the very 
vahtahw ohaervationi he had made In the case of a ipeciei «rf 
(unffBi Tennite, Dr Havdand had fband that the community 
had replaced a king and queen by normal, not by ncoteinic 
fonna—Mr McLaehlan,F K S .eahitntedesampleatf the female 
of ^nrrkMoma mmitm, Hama, having the abdomen faicmated 
with whitidi mud through ovipositing m a ditdi m which the water 
was nearlyall dried up He had noticed the same thing in other 
speaes « Agnorndw —Mr Roland Tnmen, F R S , exhibited 
some speennens of “Htmey” AnU, discovered at FsUourt. in 
Natal, about a year ago, by Mr J M Hutchinson The species 
has not been idenuhed, but uquite difllrent {tomMyrmetotyslut 
and Camfttutiu —the genera which have long been diatingu^^ 
aa containing species, some of whose workers are en^ojed as 
Jiving honey poU for the benefit of tht community Tht sptci 
mens exhibited mcludid nx ‘globulars —to use Mr McCoiks 
term in regard to the American species hortut 

dttmm all with the abdomen eni rmoudy distended with 
nectar, but other examples presented to the ^th African 
Museum by Mr Hutchinson compnsed various individuals 
exhibiting different gradations of disicnsion, thus indicating 
that the condition of absolute repleti in is arrived at gradually 
and may posably li reached by some few only of those indi 
viduals who feed, or are fed, up for the (lurpose Certainly tn 
the nests exaromed by Mr Hutchinson m Natal, the numler 
tf globulars was very small in pr p rtton to the population 
of ordinary workers, and it is m mewhat difficult to understand 
f what particular value as a food reserve vi very small a uuan 
tily of nectar so exceptionally stored can be Mr Inmcn 
added that while the occurrence of Honey i\nts m Southern 
North Amenea, South Australia, and he believed also m India 
was well known, the Natal species n iw exhibited was the 
first African one that had come un ler his notice —Dr Sharp 
exhibited a senes of Coleopteta to illustrate vanatton in sue — 
Herr Brunner von Wattenwyl made a csmmunication informine 
the Society that a most unfortunate error had crept into the 
table of genera in his Monogsaph of I smdopkylhdti on page 9 
line I, and on page 13, line 37 instead of mesonotum shnild 
be read ‘ mesostemum * IH^ 

Geological Society, Tune s -W H Hudleston F K S , 
Vice Indent, in the ehair -On a wtU marked hortson of 
Radiolonan rocks in the Lower Culm Measures of Devon Com 
wall, and West Somerset, by Dr 0 T Hinde and Howard 
*?.}*'* Lo^wCuIm MeosuKS the basal Pondmumya beds 
ud the Woddon Barton beds with (lontaMts sptnths consist of 
fine shales with thm limestones and above these are the beds 
which form the sulnect of the present paper The Upper Culm 
Mmsuies consist of conglomerates gnts sandstones and shales 
^th occasional beds of culm There is evidence of the parUal 
dennution of the radiolaium rocks dunng the accumulation of 
the Upper Culm beds, as indicated by the presence of pebblesof 
the former in the latter The radjolanan beds consist ofa senes 
of organic siliceous rocks—some of a very hard cherty character, 
ot^ ^ty, uid yrt others of soft incoherent dudes The term 
gnts, which has been used m ci nnection with these beds, is 
a mister, there are be^ which are niperficiitUy like fine 
gits, but they are found to be radiolanan deposits At present 
tnw tn not sumcient data for ettimatug the thickness of the 
depottu , but they are pn bably some hundreds of 
feet duck, though the wholedMS not consM of beds of oiganic 
SS? » quairy m the Launceston thsmet so feet ofredio 
“e icen without odnuxture of shale A 
detailed deacnption of the hthofogical chameten of the rocks of 
7** wndyies by Mr J Hort Hayer, a 

their wmposttion is the very general absence 
of ca rimnateciflune The microscopic chorseters of the rocks 
wm alw dembed, and the small amount of detntal matter m 
the beds of the senes was noted Hie focsils tend toconfirm 
Lower Cnhn Meaiuret are the deep water 
etrbomfatms hmestone in other parts the 
Irtish Isles, and not shallow water representatives « deeper 
b ^ oc curniig to the north, u was formerly suppored In con 
** llttd ihe de^ sea chancter of the 

Culm of Oermanr, which oonespoods with our Lower 
Cul m Meas ure^ ww molmaiacd by Dr Hohapfel even before 
tha dneoveiy of ladiolana in the teu of Kicatlschiefor fiinushed 
^ stryg evidence m support M thu vi«r-The geology of 

lerir U a monntani botsMcn tha Albem and l£4it Edward 
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Nya^ Topographically it u a narrow ndgt which eattnda 
for about 30 miles in a direction from north north east to aoutb- 
soulh weM lu summit attains a height trf 1^500 feet The 
western ^pe u at an angle if aa*, tne eastern slope at about 
me of 4 The anthirs desenbed saetiaos across the ndge at 
right angles to its trend 1 hese showed that Ruwentori h not 
vcdcaiuc, HOT M It a simple ma if of dionte Emdionte hoctua 
cmly as ^ded sheets in the sihiirfs on the flanks of the mottn> 
tarn, and is not the central rock of the ndge The stnWe of the 
fl^i^ schists seems 11 run concentrically round the ndge as 
though the cratral rock were intrusive uito them The highest 
rock collected, a coarse (.ramed f,ramte or gramtoid gneiss, may 
lie an intrusive igneous ri k but it may be part of the eid 
Arefrvan senea faulted up there is nothing m its microscopical 
characters to separate it fr ni the Arch-ean rocks, and the 
authors thought it probable that this rjck was raised into Us 
present position by faulun^ In this cu.e Kuwenrcii u amply 
composed of an orographic 11 rk ir schill which was at one 
time probably part of a wide plateau of Archaan rocks There 
IS abundant evidence of V lie inic action around Kuwen/vri for 
the plains especudly li the east and southeast are studded 
with small volcanm c nes irrtnged n lines which raduUe from 
Kuwenzon 1 vnlenee | ints to the former ocruption of the 
Nyamwamba Mubnku and Ratagu valleys by glocters, n> hts 
moutennits of typical character Iwvmg been noted in the two 
former valleys The count ly rjund Ruwmrirl consists of 
rocks which may lie eunvcmenlly grouped into two senes—one 
composed of gneisses and schists and the other of non folwted 
sedunenU The former (the \ichsen senes) ire of the type that 
has an enormous extensu n in I quatonal \fnca, and forms the 
mam plateau un whiih all the sediments and voleanie rocks 
have teen deposited The sedimtntary rocks are proinbly 
Paleozoic, powbly pit carbomfenitis I ut in the absence if 
fosuls It would be unmfe to go beyond this statement —On 
ovenhiusts of tertiary date in Dorset by A Strahan The re 
suits given m this paper were olitainid dunng a re survey of 
South Dorset on the 6 inch scale Die disturbances can be 
divided mto iw i groups—the one lieing mainly of Miocene date, 
and the ether of intra cretaceous (between Wealden and Imult) 
age The former includes the Isle of Purbeck fold (which is 
the continuation of the Isle of Wight hsturbanct), the Ring 
stead fold, the Chaldon and Ridgeway disturbances and the 
Litt m Chenmr (ault In the latter are placed the anticline of 
Osmui^on Mill the syncline of Upton, and a part ef the anti- 
chne if Chaldon farther west the Broadway anticline and Up- 
way syncime, a fault at Abbutsbury, and many other folds come 
into tne same group These earlier movements led to the well 
known unconformity at the base of the Upper Cretaceous roeks. 

Linnean Society June 6 —Mr W Percy Sladen, \ ice- 
President, in the chmr —The minutes of the last meeting having 
been read and confirmed, the Chairman, on behalf of the Presi¬ 
dent declared the follownng to he Vice Presidents —Messrs 
J O Baker, F Cnsp, A lister, and W P bladen Mr R 
B Woodward was elected a Fellow —Mr M Buysman who 
has laboured for many years to esublish a garden at Middlehuig 
for economic plants, exhibiteel speamens to show the excellence 
and coDipletenesa of his preparations —On behalf of Mr T J 
Mann, who bad lately returned from Ceylon, Mr Halting 
exhibited specimens of a butterfly, Catophaga gaUna, Felder, 
which bad been observed migrating in thousands across the 
northern put of the island dnnng March and April last, 
m a direction from north cast to south west The move¬ 
ment commenced about 7 am and lasted until noon, 
when It decreased, and was resumed in the afternoon fi» 
another two hours Mr Hartny lefcrred to the remarks on thw 
snhject made by Sir J Fmencm Tennent (“Nat Hist,' 
Ceylon, 1861, p 404, note) to the oburvatiotis of Darwm 
on the conntlem myruids of butterfliea met with at sea some 
miles off the montn of the Plata, and to a Mper Mr 
R McLacblan on the migratoiy habits tff Vamsta cardm 
iEmtam Ma Mag, xvi p 49) He did not think that the 
mavement was analogs to the migration of buds which 
migrated m oppomte directions in qxnng and autumn, for the 
insects moved ooty m one direction, and did not return, vast 
numbers penshing ns rvw/r The phenaraenon rather resembled 
what had been oOMrved in the case of lemmings, locusts, and 
dragonflies (Wetatenboin, Mag Mat Hitt, ns vot m. 
p 516), and might be exploiDed as a sadden exodus from the 
bmbidsae, lendu^ to n eompensstmg rednetioa of the species 
after a season exceptionally fitvoaraue to its increase H» 
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runarkt wen enticuLcI by Colonel Swinhoe, who wu inclined 
1 confirm due Mew uid by Mr Kuby, who referred to the 
livticuUr <pceief which wen found to take put m then w 
called ' mignuionv —A new Duttmum wu deecnbed by Mr 
( Wert, whoce olmmUioni wen folrou|nbly enticued ly Mr 
W P bladen and Prof Howea.—On bdialf of Mme van der 
Bowe, Mr Georm Mumy communicated adeicnptaon of a new 
eemu of AJat (AmfomAwm), (he diaracten of which wen 
minutely pouted out by meant of mctally prepared lantern 
Midet —A paper waa then read by Mr A Vaughan Jeniunga 
in the natun of AMtitm/meM famUua on which critical 
nmarkt wen made by Prof Rnmwt Jonet and Mr P Chap 
man —A aecond paper by Mr Vau|mui Jenningi contamed a 
detcnj^on of a new geftua of Fotamuttfera of the family Attro 


Academy of Sciencee, June lo —M Laury in the chair — 
On the Meudon Phynco Artronomical Obttrval iry by M J 
Jamaen An account of the preacnt rtate of the Obkervatory 
and of the difiicnUiea throu^ which it hat patted on account m 
the reductions made in the State gnnts and appropnationa, 
together with some details of the work done since 1876 —On 
the necessarily harmonic form of expreisuon, for the displace 
mentk of each particle u an ocean roller as a function of the 
time by M J Boutunesq —Note on the photographic surveys 
executed in 1894 by the Canadian et^neer, and the UniM 
Stales Coast and Geodetic Suney Senict for the delimitation of 
Alaska and British Columfau, by M A Laussedat This is an 
account of the spread of the Canadian method into the Unit^ 
States Service, and a renew of the general adoption of simdar 
|irocesses u other eountnes —Solar iiliservations made at Lyons 
Observatory during the first quarterof 1895 by M J OtuUaume 
—On algebraical cones of constant tsnst and on algebmeal 
minima surfaces inscribed 10 a sphere by M h Cosserat —New 
theorems in arithmetic, by P Pcpm —On an explosive system 
capable of demonstrating the rotation of the terrestrial globe, 
by M Jules Andrade —bpectroaconic stu^ of carbons from the 
electric furnace, by M H Deslandres Two carbon poles used 
m M Moisaan s electric furnace were esamined Those ]iarts 
of the I arbon removed from the arc showed the usual spectra 
of impunties, whereas the parts in the arc were free 
from all impunties except talnum The growths on the 
negative pole were of greatest punty, and fumuhed carbon 
spectra showing wave lengths (cited) much fewer than those 
recorded for caiW by Hartley and others The punfication >f 
the carbons by the ixusage of the current in the arc is due to 
the volatilitotKin ol the more volaule constituents at the hi^ 
temperature obtained —On sensitive flames, by M L Bouty 
Physieal properties of acetylene, acetylene hydrate, by M 1 
Villard A table of pressures corresponding to certain tempera 
tures IS given for acetylene together with a table of dissociation 
IwesHtres for the hydrate of acetylene This hydrate resembles 
the hydrates of nitmus oxide and carbon dioxide, and is rejwe 
sented as C|H| 6H^ Its best of cumbmotion is is 4 Cal per 
molecule, very near to the lalue, 15 o C al , obtained for carbon 
dioxide and nitrous uxidr —Syntnetieal production of mtro 
alcohols by M Louu, Heniy -Condensation of aldehyde> and 
saturated krtones, by MM Ih UarbierandL Bouveault The 
researches detailed appear to establish the &ct that only ordinary 
ocetMie can condento easily with alddiydes, on the other 
haqd, as the molecular weight of the aldehydes increases, the 
aptitude for condensation with acetone diminidies, and the 
principal teacuon becomes the condensation of the aldehyde 
Itself —On the causes of the colouration and the coagulatton of 
milk by heat, by MM P Coseneuve and Hoddon The cim 
elusions are drawn (I) That the yellowing of milk by heat is 
due to oxidation of lactose m the presence 04 the alkaline salts 
of the milk, (a) the oxidation of lactose produces aads, formic 
among others, and hence causes coagulation of the milk, (3) 
the coagulated casun u not itself altered, but is meiely unted 
liy the decompotition prodnete of lactose —Esters of the acUve 
M oxybutyiK acids, by MM 1% A Ouyc and Ch Jordan — 
On the oistQiy of olkalaids of the humanacete and Papa 
seracew, by Mt^li^ndier —Contiibutiatt to the stu^ of 
germmatioajJtoM Th Schleesing The germination of hipin 
seeds or imiriloes not entail an oppredalM losa of niticga m 
tl)e gMMs Hate —On amylase, by M Effiront —The Cea 
dom^ of uott {C*ctthmyu atm*, nov sp ), by M Pant 
Mar9hU.-<~tlM apulcrmal cell of insects its poraidasm and tt* 
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nucleus, I^M Joanne^Cbadn—On the relatian of the thermal 
nniigs of Ndns and Evaux with ancient fonlts of the Central 
ratean, by M L de Lumay —On the MceeMion M fouM of 


the Uj^'Lias and Lower Bajocien In Poitou, by M Julea 
“ —^ofnntntiaiimperKms 


the Lias and L _ 

Welach—Researches on them _, 

sufiemig from cancer, by MM Simon Duplay and Savobe 
dtftrencct obaerved m amounts of urea m phosphoric m 
withlbe non 


cannot be used for puirposcs of diagnosis—On the use of 
chloride of hme and its mode of action against the bite of 
venomous serpcnt<i< by MM C PMsahx and G Bertrand — 
Storms of five days from May so to May 35, 1895, in Btfoemia, 
^ M (A V Zei^ 
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‘ IHF WI7ARD OF MENLO PARK 
The Life and Imenttonttf Ihomat AhaFduon By ^ 
W K L Dickson and Antonia Dickson (London 
Chitto and Windus, 1894) 

H t present rapid increase in the number of 
plates where the Edison Kinetoscope is exhibited j 
leads one to glance through the iccount which was 
published towards the end of last year of the life and 
^ventures of the American inventor The career of one 
who started as a newsboy and who has raised himstif to 
iame and wealth by his quickness of perception fertilit> 
of rtsource and generil shrewdness has been too varied 
and exciting for tht tuthors to succeed in rendenng the 
narrative uninteresting 

But the pages of rhipaody w th which this long quarto 
b >ok IS filled combined with the extremely verbose and 
grandiloquent style in wh tli it has b en wiitten nut only j 
render the m aning well nigh unintelligible in many I 
places but give a whilly false nition of Mr hdisons 
character I or those wh 1 h tve m t him must have been 
struck with his somewh tt b lyish ehar teter, his fondnt ss 
for t joke and his objecti in 11 bl lek coats tall hats end 
formality I he I dison of this b i la would hardly be 
tecognised as the Edison who we remember some years 
ago c luld not be induced to p it on his coat or shots to 
receive an English peer well kniwn t) seitnte who 
happened to tall at Menlo Pirk when the mventoi was 
taking hts afternoon nap 

Wc start of course with Edison s pedigree, and we are 
told that his father bamuel I dison however was not 
minded to stimulate the waning fi tmes of patnotism by 
a libation of personal gore Mre should have th lught the 
father of an inventor would have known that gore was 
not a good sort of kindling 1 hen tomes a description 
of callow collegians dragged through m uncongenitl 
course of study boarding sehoni graduates steeped in a 
weak solution of accomplishments ephemeral creatures 
on whose glossy plumage the dews of Pimassus hive 
no power to rest but Edison on the contrary, despite 
his paucity of years read thi lugh fifteen feet of 
closely serried volumes Then we come to an excellent 
portrait of Edison at fourteen yeirs of age which strik 
ingly resembles the closely shaven Edison of to d»y ind 
shows the s im" merry twinkle of the eye 

facnmtles are given of pages of Edison s newspaper 
the Grand Trunk Herald started in i86a, the vast 
number of blots on which are expl lined wc suppose by 
the fact that this neivspaper was legularly composed and 
printed in a dilapidated freight car ittached to a running 
train His next venture in the newspaper Une Paul Pry 
led to hts being ducked by a subscriber and as his travelling 
railway printing establishment and laboratory were burnt 
through the constant jolting of the spnngless car shaking 
the cork out of a bottle of phosphorus he turned his 
attention to the construction of a telegraph line Ibis 
was not attended with success^ ^ince to produce an 
electric current, ‘ Edison secured two Brobdingnagian ; 
cats, with volcanic tempers, atuched a wire to their le(,8, j 
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admmistered i \ lolcnt amount of friction to tb«r backs, 
and breathlessly aw iitcd developments 
Afterwards he becime a real telegraph operator, and 
when on night duty in the service of the Grand Trunk Rail 
way of Canada he w as n common with the other night 
operitors, requind ti signal the word «r every half 
hour to show th it he i as awake Preferring, however, 
to wander about the tun he obtained a clock and 
converted it into in lut >m itic telegraph key This key 
however would do n ithing more than pcnodically Signal 
the word su ind d elined to answer inquiries, so a 
detective opcritoi w is put on the ti ick and Edison had 
to make his escape iiit > the United States 

During the sevtie winter whuh followed the ice broke 
the telegraph cable under the river which separates I'ort 
Huron from the Cinidun city of Sainia on the opposite 
bank a mile and a half aw ly ind furthei render^ all 
triffic teross the riiei impossible Communication 
between the two cities w is however restored by Edison 
using the alarm whistle if 1 locomotive engine to send 
Morse signils Ihis piwcr of overcoming difficulties 
brought him into publit notice and he obtained in 
succession sever il good pists as i telegriph operator 
His love of fun and of m iking experiments however led 
him into constant trouble but he was rewarded at the 
ige of seventeen by making his first invention of an 
instrument for lutomatically lepeabng a telegraphic 
message 

Idisins electric device for killing cockroaches ‘is 
told in the prosaic terms of the nineteenth centuo and 
commences Curiosity betrayed our Mother Eve and so 
on for many lines 1 dison s first patent fur a V ote 
Re order was not commerei illy successful as its employ 
ment in the Massachusetts I cgislature was found to inter 
fere with the power of the House to use filtbuslertn^ 
Then come his Universal Stock Printer and his employ 
ment as opcritur by the 1 aw s (>uld Reporting Company 
During the excitement connected with the operations 
of the C > lid ind I isk nng to make a comer in gold the 
stuck quotation printer biokc down and Edisem gave 
the very simple explinition thit a contiet spring hid 
broken ind fallen between two cog wheels in the instru 
ment lo describe this however the authors require 
severil pages Inflimed by the lust of gold (not 
Edison however for he was very poor it the time ind 
owed 300 dollars) ind reduced to the semblance of 
insatiate biutes the gre it sea of sentient humanity surged 
iround the shrine of its desires &c 
Chapter iv commenc s with a description of Edison s 
storm tossed crift ind teUs how a steady gale blew 
fum the Blessed Isles wifting the adventurer into all 
tempting harbours of successful discovery Wc much 
doubt the value of i w nd blowing frm an isl ind 
wht thcr blest 01 not to t ike a craft into its harbour 
In 1870 he was dev el ping his automatic telegiaph for 
transmitting a message by the use of a perforated strip of 
paper and receiv ing it in Roman characters at the othci 
end of the telegiaph line also instruments for aut 1 
matically sending messages using the Morse code as in 
the well known Wheatst me s East bpeed instruments 
Next cime the eat bon button and the loud speaking 
telephone Norefereme is here made to Prof Hughes 
microphone or to the i introversy which was earned on 
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about 1876, a* to who invented the cariion telephone 
transmitter, and we are told that the Eldtson carbon trana- 
mittcr “held the monopoly of the teleidione tn England 
for miny yeara." In the next chapter, “the pretenaiona 
of his rival ” are touched on, and Ediaon’a remark, that 
“ one of the biggest steals ever made was BIched directly 
from my telephone," is quoted 
“The individual mistress of Edison’s heart until 
now had been science, but a new potency was at hand 
equally strong, but inuneasurably more subtle and all- 
pervading” Then the authors drop into poetry, which 
they have a way of doing on all passible occasions Later 
on we are told that “ prior to his marriage Edison por¬ 
tioned out the hours of sleeping and waking by the ebb 
and flow of the Divine afflatus,” and that his “ blood after 
having served the purpose of stimulating the capillary 
vessels of the brain, and inducing inventive capacity, soon 
retreats quietly to its legitimate source ” We note in this 
chapter references to “ Mrs Noah's superior faculties,” 
the Roman Empire, Carthage and her glory, a Phoenician 
axiom, and a disquisition on “the sickly and mercurial 
sentimentality of the Oriental and Latinic races,” “the 
Plutonian broths of Sparta,” “the delicious pastoral 
flavour to the AlUgrttio and the Lyudas " Wc presume 
Milton’s title “I’Allegro” was not long enough for the 
authors , and all this while Edison has been left gazing 
at a test-tube in a large photograph on page 95 of this 
book 

By 1876 forty-five of hts distinct inventions were in dif 
ferent processes of completion, ;£ 100,000 had been realised 
from the manufacture and the sale of patents, and the 
throng of sight seers to Edison's laboratory at Newark 
became so great that he moved to Menlo Park, twenty- 
four miles from New York, and stacked there his “ cases 
of every ordinary and extraordinary device bom of that 
prolific parent, necessity " 

The first sketch of the phonograph, on p 133, is of real 
interest, for we regard the phonograph as scientihcally 
the greatest of Edison’s achievements, in that Edison 
arcompluhed with its use, in an extremely simple way, 
what the previous elaborate talking machines could not 
perform But why the microscopic examination of the 
tin foil showed that “ the feminine members of the 
alphabet were less aggressive in their outlines than their 
masculine coadjutors,” or why the “long E vindicated her 
rights to female enfranchisement," wc know not 

Descriptions of vanous forms of phonographs, phono 
giaphic dolls, &c, take us to the end of chapter xi 
Chapter xii is devoted to telegraphing from trains in 
motion, a subject that is certainly worthy of more con 
sideration than it has yet received, and to Edison’s pyro 
magnetic motor, which, from its principle of construction, 
could never have been commeraally successful 

The chapters on the devek^xnent of the glow-lamp by 
Edison, and those associated with him, are some of the 
most interesting in this book Phlegmatic indeed must 
be the reader who does not feel inspired by the enthu¬ 
siasm which led Edison to despatch Mr Moore to seardi 
through China and Japan, Mr McGowan to explore the 
Amencan continent from the Atlanuc to the Paafic, and 
Mr Kicahon to seek in Indm, Ceylon, and the neighbour 
ing countries for a vegetable fibre suitable for being car¬ 
bonised mto a glow-lamp filament But, if the reader be 
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of a critical temperament, his pleasure at reading the 
account of these explorations will be diminished by the 
many fisults which mar the description 
For example, the Urge picture on p 317 of “ Cmgalesc 
Women, photographed by Mr Riston in his Search 
for Fibre,” was never taken in Ceylon, since it is 
obviously a photograph of a group of Ja^nest girls 
posed in front of a theatncol back scene One of these giris 
IS sitting on a Wtstem rustic garden chair, so, perhaps, the 
photograph was taken in New York or Pans, on the 
principle followed by the special correspondent in the 
Soudan war, whose envelopes bore the St John’s Wood 
post-mark Oddly enough, the book contains several 
other photographs of Cingalese people taken by Mn 
Ricalton , but the authors do not seem to have been struck 
with the fact that a comparatively small island like Ceylon 
should have possessed inhabitants of such a vanety of 
different types 

A great deal of tall talk follows about Edison’s 
work on the dynamo machine “ Ah I potent wizard, 
you shame the records of the Arabian nights and the 
fabled glories of the East,” &c, with the following sur 
pnsing bit of information for the Englishman “ To day 
there is not a h imict in England, however insignificant,, 
which IS not in vit il i onnection with the central sources 
of supply,” that is, h is clectnc energy supplied to it from 
a eentr^ clectnc light station Passing over pages of 
grandiloquence, we tome to a long descnption of Edison’s 
factory and labor itones at Orange 1 he pictures remind 
us of what we out selves saw when visiting Edison, but we 
have no recollection that in the laboratory “fragrant 
gums and spiees recall memones of the fair Babe of 
Bethlehem ’ In he t, what wc chiefly remember was our 
surpnse at the 1 irge number of phonographs which we 
saw in course of manufacture, and Edison’s sallies of 
laughter at the simplicity of the English in being so 
easily gulled by limited liability companies 
Although this book is in parts as silly as anything we 
have ever re id, it is nevertheless full of interest, for il 
gives a graphic picture of the struggles and success of 
one who is lerUinly remarkable for his quickness of 
insight, originality, and capacity for long stretches of 
hard work, even if ae do not agree with the authors that 
he IS “ the greatest genius of this or any other age ” Even 
if we acre not told on the title-page that the book was 
written by W K L and Antonia Dickson, we should feel 
quite sure that it was a joint production, one of the 
authors being Edison’s superintendent of the experimental 
department in New Yoik, and the other a poetic 
rhapsodist who has never read her “ Mark Twain ” The 
illustrations arc well executed, the printing and paper 
good, and the general get-up of the book all that can be 
desired of an expensive quarto volume to he on the draw 
ing room table But why was it not edited ^ asks the 
English reader “P D” 

CRIMINAL IDENTIFICATION 
Fingtr-pritU Dtrectortes By Franas Galton, F R S, 
(London Macmillan and Co, 1895 ) 

T will be remembered that the Departmental Committee 
which reported in the beginmng of last year upm 
the best metW of identifymg habitual cnminals, re- 
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commended the adoption of the BertiUon syatem of 
xneaaurement coiyointly with the plan of taking finger 
prints now associated in this country with the name of 
Mr Francis Galton He loyally disclaims the honour 
of being the first to use it that rests with Sir William 
Herschel, of the Indian Civil Service But it is really from 
the unweaned labours of Mr Galton that the scientific 
certainty of the system has been hilly proved He has so 
simplifi^ the processes of taking and recording the im 
pressions of the finger has invented so complete and 
intelligible a senes of indications and formulas, that the 
system can now be worked with the greatest focility 
and with mathematical precision Of the supreme value 
of the finger pnnt as a means of identification there 
can be no manner of doubt It is as Mr Galton happily 
descnbes it, an automatic sign manual subject to no 
foult of observation or clencal error and trustworthy 
throughout life The Committee above quoted fully 
lecognised this I'ingerpnnta they reported are 
an absolute impression taken direct from the body itself 
if a print be taken at all it must be necessarily correct 
But they were met with the difficulty of cl issificatton 
os applied to any large collection of impressions Where 
these were comparatively few the index adopted by Mi 
Galton was admirable ind most effective But where 
the numbers rose to many thousand!!, as would of course 
be the case in a criminal register it might be a serious 
question whether searches could be made with reison 
eble fecility and dispatch It wss for this reason that 
the double system of identification was recommended for 
the strongest point in the Bertillon plan of measurement 
as practised in 1 arts was its perfect classification There 
the p irticular card required g ving the name and ante 
cedents of an indiv i lual could be found as certainly and 
almost as quickly os an accurately spelt word could be 
found in the dictionary 

Since then Mr Francis Galton his devoted much time 
and \ eryhighly skilled mtcUigenrct enlarging his methods 
of indexing and pros ing beyond all question the useful 
ness of the finger prints He now tells us in his new work 
on F inger print Directories how these indexes may be 
most easily and surely constructed how the work of 
lefcrence and search can be easily ind quickly performed 
Of course the result is largely dependent upon the size 
of the directory the number of sets of impressions 
that have been collected to compose it Mr (jikons 
experments were made with two collections one of 300 
complete sets of finger prints the other with 3632 In 
both, even with the largest he was entirely successful 
* The efficiency of a directory is he says depends on 
Its power of breaking up with the maximum of surety 
and the mimmum of labour, a collection of sets into 
groups of which even the largest shall be easily manage 
able, to that when a group is designated as that in which 
the set searched for must be, if it exists anywhere in the 
collection it shall be quickly discovered The collection 
that Mr Galton fimfe most easily manageable is not 
necessarily the smallest, but that which lends itself best 
to search in its character and its form The one he has 
adrqited is the cord catalogue a collection of separ^e 
cards stacked behind one another in the separate order 
of their formula” Mr Galton tiihed himself in hu 
examination of 156 sets in hit largest collection, lytuch 
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fell all under the same formula. Eight searches were 
made, during which a total of 373 cards were examined, 
and the time taken was a little over thirty six nunutes 
Mr Galton could therefore get through ten cards per 
nunute, the trouble of opening the drawer or other 
receptacle having been done by an assistant It is 
mteresting to note that Mr Galton in his inquiries first 
accepted the ‘ whorl os the basis of classification, 
thinkmg that frmn its almost endless vanety of shape it 
would be the most useful of the three forms of impression 
but as ho went on ho discarded it m fevour of the “ loop,” 
the plainer forms of which could be classed numencally 
by the simple expedient of recording the number eff 
ndges in each of them that are crossed by an imaginary 
Ime drawn between two definite tenmm 

For a minute and detailed account of the primary and 
secondary classification of finger prints as well as for 
the best methods of taking them and studying their 
forms we must refer the reader to Mr Galton s new 
book This most useful work contains a number of 
woodcuts and ample indications for the instruction and 
guidance of the student with a specimen book directory 
for three hundred sets Rut whether the index is in the 
form of a book or of cards Mr Galton affirms on per 
fectly good grounds that it is quite possible to have a 
finger pnnt directory even of three thousand sets or 
more that shall discnminate to within two or three 
sets There can be no question therefore but that 
the whole system has passed out of the academic 
stage into one of reil practical usefulness and we 
may expect t> set it ipplicd for other purposes than 
that of crminil identification Now that it has been 
made really manageable it may be strongly recom 
mended for inst ince to the military authonties as an m 
fallible method of checking desertion and fraudulent re 
enlistment It appears that out of 33 000 men who enlist 
annually 5000 desert and only half are recaptured Of 
the other half many undoubtedly re enlist Although the 
exact number cannot be positively fixed it is estimated at 
600 all of whom defraud the exchequer to the value of 
their second bounty and outfit If however the finger 
prints of ill recruits were taken on ittestation and a 
register formed on the plan of the director cs constructed 
by Mr Galton indisputable evidence would be afforded 
which wot Id certainly convict the re enlisted deserter of 
his or g nal offence 

B/RDS BEASTS AND BISHhS Oh THh 
NORFOLK BROADLAND 
Birds Be ts/s and Fish s of the Norfolk Broailand By 

P H Emerson 8vo pp 396, illustrated (London 

David Nutt 1895 ) 

FTLR reading the severe criticisms passed on the 
works of several eminent Bntish ornithologists— 
especially as regards illustrations—in the introductory 
chapter to the volume liefore us, we hoped we were going 
to be rewarded by find ng something that would eclipse 
all previous efforts both in the way of letter press and 
plates But we do not hesitate to say that in both re 
specU we are disappointed AAer all the writing about 
the ‘ caricatures of Bewick, and the monstrous and 
gaudy decorations of Selby, Gould and Dresser, we hnd 
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only i scries of very ordinary photographs, miny of ahich 
hive (vidently been done from mounted specimens and, 
wh It IS more from bidly mounted Ones As to the text 
we fill to see the reason for mterUudint, it with a 
provikingly numerous senes of provincialisms which 
althouf,h no doubt fimiliir enough to the dwellers in 
t ist N jifolk are c cruinly not household ivords in other 
parts of Her Majesty s dominions To Norfolk people 
the nimcs of Herring Spink, ’ “ Reed Pheasant 

Spincx and Draw Water, doubtless hate a mean 
ing but we should be somewhat surprised if all our 
readers are aware that they respectively indic-uc the 
gold crest bearded tit ch iffinch, and goldfinch It is 
true that in most cases the luthor does introduce i better 
known name in the couise of his notices but this is not 
so with the ‘ reed phcisant In omitting ill scientific 
names we are by no means sure thit Mr }■ merson is not 
right seeing thit these aic constintly being chinged 
while J’Ht'lish names ire permanent but then let us 
have Fnqhsh names and not Norfolk ones 

In the introductory chapter the author stys ind rcctly 
that not much has been l^ft out in regard 11 the habits of 
British birds md wee innot help idding thit if any im 
portint omissions do ot cui he his d me but little in tlie 
way of supplying them Wilting of the wnn he observes 
thit the tomtit is the Oroidsmcn call this pert child 
like little bird always brings an iffcctionite smile to your 
f lee u you sec his hopping plump little body flitting over 
the bank or running along the br inches of a leafless tree 
stopping ivcry now and then to sing his loud voiced 
song for though his is i little body he his i mighty ind 
pleasant song This example cited is only one of many 
taken almost it rindom The profess* d oinithologist 
surely does not w int such descriptions ind if the lx> k is 
intended for the eyes of ladies ind young pciple why iri 
we treated on p 311 r/ y to i very unnecessary inecdote 
concerning the amouis of swans ’ 

We will tike it for granted that among the birds our 
author his correctly deteimined the species he notices 
and has recorded ill those found in thi Broads but in I 
the case of the mammals he is fir from rvict He | 
states, for instance that there are two kinds of bats found 
there, one of which is design ited the common ind the 
other ihc large b it By the former is doubtless me int 
the pipistrelle but is to the species indicated by the 
latter title we have no clue and surely there ought to be 
more than two species of b its in Norfolk Among the voles 
again, we h ive two specie respectively termed the red 
mouse ind the marsh mouse , and, although the 
former niiy be the bank vole we can scarcely recognise 
the common field vole under the latter inappiopn ite 
title if so be that it is intended for that species The 
Broadland rats (which the author places a long distance 
after the mice and voles) arc likewise left in i state of 
hopeless confusion, and we quite fail to recognise what 
are the three kinds alluded to under the names of big 
rat with yellow chest laige brown rtt ind little 
red rat ” If the author thinks he has got hold of new 
species, or the more f ishionoble sub species why did he 
not submit his specimens to a specialist '* But is it is, 
his notes are useless to the scientific zoologist, and we 
should think, of no great interest to the ordinary observer 
of nature 
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In the chapter on frogs and toads, the author excels 
himself Of these animals he recognises the following 
VIZ the garden toad, ‘ water toad ‘ running toad,' 
‘ common frog and land frog To know what 
creatures ate meant might perhaps tax the acumen even 
of Mr Boulenger but the notes on their habits are too 
naive The g irdcn toad we arc informed ' makes a 
form in the grass during the hot weather in which to 
shelter himself ind should you come upon him, he will 
squit with his bright eyes fixed upon you ail the time ' 
This introly records a fact known to every one but 
what shill we siyof the following concerning the run 
ning toad ’ 1 he chief thing in connection with this 

creature is the rKkstaff that 4 man can quiet the most 
restive horse with the bone of i running toad which, it 
IS said w 11 swim against the stream Yacht designers 
and others might well look into the m itter Apart from 
the grammar ihita rockstaff is we do not know and 
we are equ illy ign ir int whether it is the toad or its bone 
tliat c in swim ig 1 nst stream A lack of inform ition as re 
g irds species ind habits is also displayed when the author 
comes to cels mil he seems to be tot illy uniware that 
some ye irs ig 1 the 1 ite Surgeon Day communicated in 
impoitint paper on the bleeding of these fishes to the 
ProcmitniMf the Lotteswold N itunlists Field Club 
As to the literary style of the b lok perhaps the less 
said the better and although it m ly att iin a populanty 
among the n iiner us fiequenteis of the Norfolk Braids, 
It IS to be fcaied th it it e innot take a high rank imong 
zoological works R Iviii'KKi'R 


01 R BOOK SHLIF 

Obje tLea tti tn Iitxny (Book 11 foi Standirds iii, 
IV and V) B ng i Teacher s Aid to a Systematic 
Course of One Hundred Lessons for Boys ind (»irls 
By Ldward Snelgrove, BA (London Jarrold and 
Sons) 

It is not perhips very often that elen entary scientific 
books of the type to which the volume before us belongs, 
either meets with ir indeed deserves much success It 
IS with the grcalii plcisurc then that we feel that the 
author is to be ei ngratulated on having succeeded m 
producing i leilly good senes of lessons which will be 
most useful either in guiding teachers in arranging their 
class work or in enabling a student to acquire a know 
ledge of plants for himself The senes of lessons is. 
progressively arringed beginning with the simpler forms 
of leaves and stems and passing on to the various types 
ot flowers and fruits The really excellent feature of the 
work IS the method by which the student is led to 
examine actual plants The book would probably be of 
little servK c to any one merely desirous of getting up 
the subject without troubling to form any practical 
acquaintance with the objects dealt with The examples 
selected as types arc well chosen, and the student (or 
teacher) receives plenty of hints is to other forms which 
he may usefully compare with them Almost the only 
fiialt we have to hna with the book is, ifter ill, only a 
literary one still it seems a pity that the generic names 
of the plants should have been commenced with a tmaii 
letter, especially in the chapters on boUuiical names 
This, however is a defect that can easily be remedied in 
a future edition which soon should be needed, for we can 
cordially recommend the volume both to the elementary 
teacher and student as a thoroughly good one 
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DttUai Munste^ By A Hopewell Smith, L R C P, 
LDS, && 119 (London The Dental Manu 

fiuitunng Company, Limited) 
bTUDFNTS of dental microscopy will find this work a 
valuable raide to the preparation, observation, and photo 
graphy or microscopical sections of hard ana soft dental 
tissues The volume is practical throughout, and is 
illustrated by ei^t litho^phed plates, from which typical 
structures may be readily recognised It should prove of 
great assistance to workers in dental histology 
Orgamc dumtstry, Tktortitcal and PracHcai By 
Prof T S ScaA ( I C , F C b Pjp 340 (London 
and Glasgow W Collins, Sons, ind Co, Limited) 


to the art of netting It u of interest to note that the fidlownig 
ctta^ IS found in a Chinese cyclepisdia ‘ V uen kita Lui 
ban (1701, tom cctcxiix art “ Ctu<bu, 3) “ In * Fan 

puh tsze’ It IS said, Tai hau [or Vto hit] made a spider his 
master and knitted nets 

In the “\ih Kiim iht oldest authonty that ascribes to Pio 
hat the invention of the net no mention is made in tins con 
necUon of spider (see Ugge n trensUtion, m the Sacred Books 
of the East,” vol xvt p 383) but the above quot^ passage 
of “ Ihui puh tsie u tantamount to prove such a view, as sug 
sMed by Mr Pocock to have already occurred among the 
Chinese m the fourth eenlur> a ii when the book was written 
by a TaAist recluse named K ih Hung 

June 17 KtMAi isti Minakata 


Wf find no feature which distinguishes this text book 
from others “adapted to the reouirements of the Science 
and Art Department, and of the London University” 
T^e book may assist students to pass the examinations 
for which It has been constructed, but it is not t, dcsir 
able introduction to the science of organic chemistry 

LETTERS TO THE EDITOR 
[Tht EAttr dots ntt M 4 kiwtstlf ntfonstiU for tpmttns tx 
prttud by bii temsfondtHii Ntiihtr eon h* undertaht 
!» rtfuTH, or to corrtspond vnth tho wrtUrs rojettod 
manutenH* tntondtd for tku or any otkor part of NAruaa 
No notuo u iakoH of ananymout commnnuattans ] 

The Antiquity of the Medical Profession 
Da Bl ACV displays a surprising facility of misapprehinn m 
greater than I should have uippoM possible 
The final sentence of hix letter runs thus —“ It would seem 
then, from history that the medical profession is quite as old ae 
either that of theology or law 

Now since the first sentence of ni) essay contains the clause— 
* In rude tnbes it is difficult to disUnguuh between the pnest 
and the medicme man and since vanous illustrations are 
then given of the union of the priestly and medical functi ins in 
the same individual and since it is thereafter shown that this 
umon long continues among early asilised peoples Egyptians 
Babylonians Hebrews Hindus t,reeks it is a necessary 
implication that as Dr Black says the medical profession is 
quite as old as either that of theology or law tor if two pro 
fessions are at first exercised by the same persons they are 
necessarily of equal antiquity So that stranm ly en aigh Dr 
Black points out to me a truth which it is one in the purposes of 
my essay to teach I can only suppose either that he did not 
lead the first part of the essay at all i r tli it before he had reached 
the end he hod forgotten the beginning 

Westerham Kent HerbI'RI Sism 1 a 

Halley a Equal Vanauon Chart 
I HAVl read Mr Ward s interesting letter on this toim in 
Naiurf of May 30 u 106 I cmiracc this opjortunity to 
correct some typographical errors in niy letter in the issue of 
May 33 

No 974 (4) should be 977 (4) 

In loot note 3, n 79 the title of aths referred to should be 
‘ Tabube Nautical Vanationes Magneticas Denotontes 
I have compared Mr Ward s Msenntion of his own chart 
with my notes He evidently is the lucky possessor of the ex 
ceedingly rare Halley chart 077 (4) I diould be pleased to have 
nun inform me if the woitL ' Untannut in the dedication is 
not spelt with two 1 1 

The sire of the British Museum copy is about 48 x 57 cm , the 
shorter dimentioii lieing in on east west direction, it is in a 
splendid condition 

The earliest mention made of Halleys Equal Variation 
Chart IS found in " Histoire de 1 Acad de Pans,” 1701, p 9 
The chart referred to there must be the above 977 (4), of which 
we now know that two copies exist—the British Museums 
and Mr Ward’s L A ^un 

The Umvemty of Chicago 

The Invention of th^ Net 

In your number of February 38 (p 41^}, Mr R I Pocock 
euggests that the observation of a spider’s web may have given rise 
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The Bird of Paradise 

I liBSIRB to call the sttenlion of jour readers to a feshum 
whwh in the month of May was at its height in London, and u 
now much patronised thnughout the country I refer to the 
wearing in hats and bonnets of a graceful spray of soft fine 
plumes with drooping or curly tips These the millinerk call 
Bird of Paradise feathers the assurance being constantly given 
that they are rtaJ They are often mixed with osprey tips 
which to the shame of wimanhood have so long been in 
fashion and are still largely used 1 may state on trustworthy 
authonty that during the p^ season one warehouse alone has 
disposed of no less than ntty thousand da-eni of these mixed 

T^ie Bird of 1 xradise most used in millinery is that obtained 
in the l*apuan Islands and New Guinea Mr Wallace in 
desenbing the/kmcftira a/wfe says Prom each side of the 
body liencath the wings spnngs a dense tuft of long and 
delicate plumes sometimes two feet in length of the most 
intense golden orange colour and very glossy but changing 
t wards the Ups mto a pale brown This tuft of plumes can be 
elevated and spread nut at [ leasure, so as almost to conceal 
the body of the bird In his Oiseaux dans la Mode of 
October 30 1894 M Jules horest bitterly deplores the de 
struction which has been going on during the last decade He 
emphasises the &ct that it is n i longer possible to procure such 
perfect specimens as were common ten years ago, since the 
unfortunate birds are so hunted that none of them are allowed 
to live long enough to reach full maturity the full plumage of 
the male bird requiring several years for its development' He 
further states that the birds which now flood the Wns market 
are for the most part yning ones still elothed in their first 
plumage which locks the brilliancy displayed in the older Inrd 
and an. consequently of small commercial value bince 
Januar) i 1893 stnet regulations for the prise rvation of the Bird 
f Paradise have bein in force in German New Gumeo, and M 
1 oresl appeals to the Fiiglish md I>utch liovemments to follow 
their good example 

The common sense of every thoughtful woman must at once 
tell her that no esmparalively rare tropical species such as the 
Bird if Pipwlise lan ling withstand this drain upon it and 
that this ruthless dcstrueti in merely to pnnder to the capnee of 
a passing fashi m will s i n place one of the moat bnutiful 
denirens of our eirth in I he same category as the Great Auk and 
the Dodo 

The women of 1 nglmd vie earnestly entreated not to counten 
anee the sacrifice of this bird by encouragum the demand for its 
precious finthera Let them resolve to do what they can to 
prevent the extemiination of this wonder of nature” (^stoutly 
refusing to purchsse or we ir snything purporting to have once 
belongra to a Bird of Paridise 

MARlARRriAL IBMON 

RedhiU Surrey June 3I 


THE TICK PI ST IN THE TROPICS 

T hose livmg m temperate climateu have probabi) 
amall idea of the virulence of insect and other pests 
in the tropics A pi iguc of caterpillars may destroy i 
season’s crop in England, but there is the winter’s frost 
to be passed through before a second attack need be 
feared It is otherwise in the tropica VegeUtion is 
much more luxunant, and the food suppl> is permanent 
and, when oneq a plajtue has obtained 1 firm foothold 
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there 18 no apiMrent reason why it thould ceaie its ravages 
before It hu entirely destroy its peiticukr host It u 
fortunite far agncultunsts that the great increase of any 
particular parasite seems ultimately to woih out its own 
destruction , and frequently when all hope seems over, the 
piwue rapidly and unaccountably disappears 
Surprise has been expressed that ticks infesting cattle 
have received so little real study Quite recently the 
statement appeared that these parasites formed the least 
known part of the tropical founa. But a great deal has 
been done in this direction of recent years, and there 
iicems some hope of real progress being made 
Taking the conditions into consideration, it is a matter of 
great wonder that so few ticks exist in many parts of the 
tropics No real attempt has been made to decrease their 
numbers, and there appears to be no season of the year 
when the climate is fatal to them Vegetation is rank, 
and we know now that they can live to a great extent upon 
vegetable matter, further, even where there is a scarcity 
of small mdigmouB mammals, there are plenty of horses 
and cattle The multiplying powers of ticks arc enormous 
In one case I determined the number of eggs from one 
female as over ao,ooo (sec Fig 3), and almost all of these 
were fertile and produced young ticks The incrLost. in 
numbers of ticks in most countries is not marked however, 
and we are driven to the conclusion that there is here, in 
the animal kingdom, a waste of material analogous to that 
in the seedmg of parasites and saprophytes among plants 
It IS not surpnsing now and then to hear of a long 
continued plague of ticks from one place or anotherwhcrc 
cattle tearing is a staple industry In J imaica, it is by no 
means uncommon for the traveller to get covered with 
“ grass hce ® On pushing aside the branches overhang 
ing the Tiding path, 1 have been immediately covered with 
finnly attachM young ticks which needed much care and 
patience to remove Tht ticks of Jamaica are now a very 
serious source of anxiety in cattle, pens, and much loss is 
attributed to these parasites 

Dunng my stay injAntigua, complaints were loud ind j 
frequent of the raiages of a luge tick, which infested I 
the cattle between the months of May and September 
In the cattle and sheep farms of the Cape of Good Hope 
and Australia the “ Uck matter is absorbing much atten 
tion Specially large and annoying forms arc described 
from parts of India, Central Africa and Central \menca 
while extraordinary tales are told of the destruction caused 
by these parasites in cattle rearing distnets of South 
Ajnenca Elaborate and expensive researches have been 
conducted in the United States Southern Expcnmental 
Stations upon the life history of the ticks ana their re 
lations to cattle , and the exhaustive reports, issued from 
the Bureau of Animal Industry, form by far the most 
valuable part of our economic literature on these pesU 
The books of travellers teem with references to the 
annoyance caused by ticks Sir Joseph Hooker, m his 
“ Himalayan Journals,” describes their abundance in the 
frontier r^ons between Sikkim and Nepaul, in pathless 
tracts destitute of animal life He writes the following 
concerning the neighbourhood of Tonglo “ A laige tiw 
infesu the small bamboo, and a more hateful insect I 
never encountered The traveller cannot avoid these 
rasects coming on his person (sometimes in great numbers) 
as he brushes through the forest, thew get inside his 
dress, and insert the proboaas deeply without pain 
Bun^ bead and shoulders, and retained by a barbed 
kmcet, Ae tick is only to he extracted by force which 
IS verypamfiil I have devised many tortur^ mechanical 
and chemiuil, to induce these disgusting intruders to 
withdraw their jpeoboscis, but in vein.” 

Bates, on peeung through the grassy lanes of the 
second growdi woods on the Anuuons, often found him 
self covered bv tseks It occupied him, he says, a full 
hojttjftgrft” wy's wotkto cleerlmnself ofthe panuMtes 
Mr refoie to the **gT«ss-bce” 00 the plaias of 
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Nicaragua, as quickly covering any <me travdluig through 
the country, so much scs tl^ the herdsmen or “vac- 
queros” keep a ball of soft wax with which to nib 
uiemsehres The smaUer tides are thus removed from 
their skin, while the larger ones are picked off by hand 

Many a time, in walking through grass in the Leeward 
Islands, I have been consewus of the peculiar itching 
at the ankles caused by the attacks of “tdte rouge” 
Tlie rouge is not in reality a tick, although <men 
confused with it Horses seem to be particularly bable 
to Its attacks with the result that they lose all the hair 
about the face and eyes In ail probability the poor 
animals suffer a good deal, for the personal imtation is 
extreme The bfite rouge is exceedingly minute, and, 
as lU name implies, is of a bnlliant scarlet At night, 
after retmng to rest, the warmth of the body seems to 
increase the irritation to the utmost pitch, and sleep 
becomes absolutely impossible Rubbing or scratchiBg 
the parts attacked merely intensifies the discomfort, ther 
creature pushing itself deeper into the flesh Most pain 
ful sores ire the result if the greatest care is not taken 
rhe one certain remedy seems to be to anoint the inflamed 
spots with vaseline This substance not only soothes 
but appears to destroy the httc rouge by stopping up its 
breathing pores 1 have never succe^cd in detecting the 
creature on the skin, but, when reading in or near an 
infested liwn 1 h ue captured many by watching for the 
minute s< irlet dots travelling over the white paper 

The damage clone by ticks to cattle is undoubtedly 
very serious Accniding to observations by Lcidy, the 
adult female tick is able to absorb too times its weight 
of blood, swelling dunng that time to an enormous cs 
tent This food is lapidly chinged into eggs The 
adult male dues not increase appreciably in site, but 
his demands upon the host have probably been gmtly 
underrated An u < ount of tu k infested cattle in Queens 
land states thit they were so completely coverra thit 
the branding non had to be burnt through the ticks 
before it was possible to reach the animals skins A 
case m Texts is mentioned where it was found impossible 
to lay a silver dollar upon the body of the animals with 
out touching some ticks Again in Tex is, 100 full grown 
ticks were collected from each ear of a pony, while many 
immatuie ones were left behind Fhc mere abstraction 
of blood must in this case, be a very senous dram upon 
the ^lem 

when one rtmsidcrs, further, the irritation experienced 
by travellers from the few ticks fixed upon them in their 
daily rambles, it may be safely concluaed that the pene 
tration of the countless proboscides into the skin of cattle 
must of it!>elf be a source of great discomfort, espcaally 
as these animals are quite unable to get nd of them 
Calves not uncommonly are destroyed by the formation 
of balls of hair in their atomadu and in tick regions this 
IS undoubtedly due to an attempt to get nd of the parasites, 
by licking and biting them off 

It » quite coneeivaUe, then, that ticks do really cause 
the death of multitudes of cattle on the great estates 
where it is impossible to examine them closely We 
should, however, approach this part of the subject with 
caution Sickly rattle ore usually covered by ti^ while 
the healthy ones have only a few , but it is questionable 
whether the ticks are the real cause of their emaaation 
The case of ticks seems rather to be analogous to that 
of scale insects on plants The latter pests ajqiear m 
great quantities at any penod of stress, when from lack 
of nutnment or other cattse the plants become weakly 
Thus, m Antima, there is a marked disappearance of 
scale tnsecta with the tommencement ofthe rainy am am. 
It seems probable that the prevalence of ticks opoir 
certain cattle is rather due to conditions of the 
or ikm of the animal, dosely connected with lU general 
mtntion This is an exceedingly important malfor ftr 
determination, for upon it, as wul presently be sbownv 
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depend* the only means of frcein^f the cattle from these 

Thtu fitr the direct effects of ticks upon cattle have 
been considered. Ceitam alarming fiicts have lately been 
brought to light with regard to the relations existing 
between ticks and different well-known cattle diseases. 
The subject is by no means new, having long been a 
fasanating one for cattle-breeder*. The “ louping-ill ” 
or “ trembling" of the north of Britain has been traced 
some directly to the presence of ticks upon the sheep 
Tbe same may be said of a disease called “ heart water " 
at the Cape of Good Hope, binally, the United Staten 
Department of Agnculture has for the last five or six 
years ^been conducting exhaustive experiments upon the 
connection between Ucks and the Texas cattle fever, the 
results of which have appeared in the annual reports 
of the Bureau of Animal Industry already referred to 

There is, in this latter case, present in the blood of the 
cattle 'suffering from disease, an infosonan which quickly 
destroys the red blood corpuscles This minute organism 
ha* also been detected in the body of the Uck. It has been 
igain and again transferred from diseased animals to 
healthy ones by means of the tick, and tick alone The 
presence of this infosonan is regarded as diagnostic of 



T** Antigu* Gold Tu-k —HytUmma r 


the disease, and the effect of its corpuscle-destroying 
powers is seen all over the body, as well us in the red 
coloured unne, which has won for the disease the colonial 
name of “ red-water ” 

Ticks, then, are in certain cases connected with the 
tiMsmission of deadly disease In how many more cases 
tm* IS so remains to be investigated. It is quite possible 
that some of the obscure cattle diseases m different parts 
of the world are caused by ticks, and that other countnes 
wUjin their turn, be forcM to face this problem 

There is now and then an outbreak of a severe skin 
disease among cattle in Antigua , and this disease does 
not ajye y to be known in the neighbourmg islands. 
Judging from the climate and peouiar conditions of 
^bgua, the scarcity of water and lack of nutritious food 
for part of the year might be considered suffiaent to 
acMunt for a lood disease, but there is also a large 
ti» present, which has not bwn recorded from the other 
luands of fli* group. A loose theory hat thus ansen 
that this “gold tick* is connected with, if not the duect 
<M*e tm cattle disease. 

The evideace available does net tend to confirm this 
idea, but lt^l)i obviously impossible to solve the problem j 
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m the absence of proper appUances. 1 was led, however, 
to commence obscr\ationt upon the gold tick, which may 
be of interest 

Mr A. D Michael has determined it to be Hymitmma 
venuttum^ which Koch desenbed in 1847 from a single 
male speamen collected in Senegal There is a loral 
tradition in Antigua that the tick was introduced some 
thirty or forty years ago with some imported Senegal 
cattle, and this determination lends probability to ue 
belief The male is a very beautiful creature, decked in 
scariet and gold, whence he obtains his name. The 
female is vey large, one specimen being nearly an inch 
in length and weighing 17 oz. I calculated the number 
of eggs laid by this female at over 30,00a She com- 
mencM laying on July 31, and finished, a shrunken mass, 
on September 10—a penod of exactly six weeks. The 
accompanying life-sizc drawings arc of Anugua gold 
ticks. The first is a mature male He is not usually 
larger than this, and may be seen moving rapidly across 
the ground, or firmly attached to the skin of the cattle 
close to a female 1 he next three figures are of females, 
all mature, but at different stages. The first is undis- 
tended ; the second gorged with blood, and commencing 
to lay Its eggs, while the third is the same tick after 
the last egg was laid There is also the drawing of a 
curious case, in which a male had by accident attached 
himself to a distending female—a mistake which resulted 
in the premature death of both 

The penod of incubation observed m the tick’s eggs 
vaned from twenty-three to fifty-one days. The young 
ticks usually emerged in great numbers on the same day, 
and any eggs left unhatched quickly dned up In An¬ 
tigua the gold ticks appear upon cattle, in numbers, from 
May till September each year It became important to 
determine what became of them in the meantime, and 
whether they passed the winter in the body of the parent, 
in the egg, or as young ticks hrom expeiiments in the 
laboratoiy, It would appear that the little ticks pass the 
winter months huddled together m masses ot several 
hundreds at the roots of the old dead grasses 

In considering the remedies for ticks, one is soon forced 
to the conclusion that direct measures against the parasite 
themselvps will be of httle avail Methods of pro* 
vention are always preferable to those of cure, and in 
no case is this more so than with parasites of this class. 
Besides this, they arc practically invisible at the most 
dangerous stage, and when we see the ugly, swollen, 
mature specimens, wc know that their evil work is done. 
All large females should be carefully collected and bumt^ 
however, as thus future attacks will be diminished 

I he treatment of pastures is a very important matter 
Here probably the parasite spends the greater part of 
his earV life—usually on the ragged bunches of ola grass 
left from previous years The proper feeding or cutting 
of the grass, and the liming and draining of ttie postures, 
will destroy myriads of the infant ticks or “ grass-lice.” 
For the sake of the animals, there is every inducement 
to render the pastures as nutritious as possible, and 
ticks do not seem to trouble the sleek cattle of the herd. 
It IS an undoubted fact, moreover, that the improvement 
in food, due to change of pasturage, does in certain cases 
cause all the ticks to drop off infested animals. The first 
class of remedies will aim at cutting' oflf the supply of 
ticks by treating the pastures. 

The second class—one might say almost the only one 
which IS attempted in the tropics—is the destfhetion of 
ticks upon the catde 

The common method of tying the legs of the anunal 
together, hurhng it to the ground, an< smeanng some 
tick-destroying compound over it, cannot be too strongly 
condemmed, especially as there is no need for it 
whatsoever Cattle may be haadifid with impunity if 
some form of cattle-bail is employed; by this means they 
may be driven one4y one into a small trap, where ti^y 
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(in be treated Bui even this is hardly necessary if the 
ipplication to tht skin is in the hquid fiwm, for with a 
It iwerfiil spraying machine, as many as one hundred cattle 
h i\e been completely covered in the space of an hour 
Of pastes and poaders and fluids recommended there 
IS no end, and it will serve no useful purpose to mve 
cleuiled hsts discussing the merits of each 1 he points 
to be kept in view are that the Hquid should be of an oily 
ind non poisonous nature, capahle of clogging up the 
ur pores of the ticks It should be cheap and easily 
ipplicablc without handling the cattle it should finally 
not easily evaporate, or be washed oflT by the rams A 
full discussion of remedies has recently been published 
by me the following being taken fiom the summary at the 
end ‘A number of types of washes for spraying are 
selected for description All poisonous ones should be 
r^ccted, as there are non poisonous preparations equ illy 
effective Carbolic acid dips and other liquids which 
evaporate quickly, need freouent applications ind should 
be discardra in uvour of oily liquias or emulsions where 
the latter are equally effective rhe best of all these is the 

kerosene emulsion regularly used for plants Iherc are 
many fbrmuUe for the pre^ration of this a useful one 
(for ticks) IS given The formula referred to is as follows 
In two quarts of boihng water dissolve h ilf a pound of 
soap , remove ftom fire immediately add one pint of kero 
sene md agitate In from three to five minutes the liquid 
becomes creamy It may be stored in this form in bottles 
or barrels P or use add three of water to one of emulsion 
mix thoroughly, and apply with a spr lying pump t 

The third and most irnfmitant class of remedies is closely 
connected with the nutrition of the animal If we can 
render the skin or blood of our cattle so distasteful to 
the tick that the latter will not attach itself we have a 
solution of the whole matter We should confer immunity 
upon our animals and at one stroke do iway with the 
necessity of all the laborious ind expensive methods 
now in vogue for the destruction of tht sc parasites 
The first step in this direction has been taken and 
in various parts of the world most excellent results are 
recorded from tht addition of small doses of sulphur to 
the animal a food 

It has already been noted th it the food of animals has 
an influence upon their infestation by ticks Cases aie 
not uncommon among cattle breeders where a mere 
change of pasture will cause all the ticks to drop off 
I his change is obviously felt through the animal s skin 
It has ilso been mentioned that the ticks seem to 
congregate upon cattle in poor condition while those 
with sleek skins are more or less untouched Dr Cooper 
Curtice (late of the United States Burciu of Aniinil 
Industry) suggests, as an explanation of this that there 
IS in well fed cattle an oil> condition of the skin obnoxious 
to the Oeks and this suggestion is the more worthy of 
consideration when we remember the aversion of these 
creatures to grease of any kind 

It IS certain that rwMdtrr tniernalty'nxW render 
the skm evil smelling by the exhalation of sulphuretted 
^drogen, a substance highly obnoxious to all paiasites 
The imlowmg seem to be the physiological changes which 
take place dunng the passage of the sulphur through the 
animals body to the skin Sulphur taken in with the 
food passes the stomach unaltered In the intestines a 
small portion is changed into sulphides of hydrogen and 
the alkalies Part of these sulphides pass into the blood, 
and into the tissues from the blood, and act chiefly upon 
the central nervous system The sulphides in the tissues 
are variously excreted By the kidneys they are excreted 
as sulidiates. if in excess, part is also excreted in the 
fom m sulphides By the skm they escape as sulphides, 
givmg the diaractenstic foul odour to the perspiration, 
and NOiewhat increasing its amount 
^For fimiMr dsMit* m pvm •» Umntd UlyaU AtncultnrmlJtmrmal 
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I he doses of sulfur should be small, but they should 
be constant The form in which the mediane is ofiered 
to the animals will best be decided by the manager of 
the esUte With stall fed cattle there can be no difficulty 
at all but with the cattle of large estates, which are 
seldom handled and sometimes not seen for long penods. 
It will be necessary to prepare the sulphur with salt aa 
a ‘ lick, to which cattle will readily help themselves if 
It IS scattered about 

The success of this sulphur treatment has so fer been 
encouraging both at the Cape of Good Hope and in the 
United States Doubtless vnth conUnued study other 
similar preventive remedies will from tune to time be- 
discovered and thus nd the stockowners of the tropics 
of one of their most dreaded enemies 

C A Barbi-r 


NOTES 

Paoi UuMliYs health is at present a source of great 
anxiety to htv friends Symptoms of renal uisufficiency appeared 
last week an 1 this with the other complications which have 
attended his protrai ted illness has made his condition a very 
critical unt but we an ^lad to leam that it is unproving 

We deeply regnt to notice the announcement of the death of 
Dr W C Williamson Fmentus Ptofiuor of Bobuiy in Owens 
College Manchester Dr Williamsun was electeil int> the 
Rjyal Society in 1854 

Paoi- Vrassuii the eminent hrench surgeon and Member 
of the I ana Vcalemy of Sciences died on June ta 

1 ROv Sim IN NiwcouB has been elected Associ^ etranger 
>f the Pans \cadcn y of Satnees m uicetvnon to the late 
von Helmhultr 

iROi- W 1 FTFKv N Inncipal of the University College, 
Dundee has accepted the poubon of Principal of McGill 
University M mtreal m succession to Sir William Dawson 

Sir h Ma mfThomisdn pnncipal librarian of the Bntish 
Museum has been eWeted a Corresponding Member of the Philo 
sophleo hiitorical Section of the Berlin Academy e f Sciences. 

lllF University of Pennsylvania has received gifts withm a 
few tlays aggregating nearly a million dollars This includes 
half a million dollarv from Provost Hsrnion already noted in 
these columns Scarcely a week passes without our bang able to 
record umilar gifts from private benefactors to the universities and 
colleges of the United States 5 ttnte reports that Dr D K 
Pearson has offere I £10 000 to Mount Holyoke College if an 
additional £y> 000 opi be raised It is nid that Dr Pearson 
has already given £ipio 000 to various colleges 

The death is announced of Dr A Eliieief known for hi« 
explorations and anthropological work 

The St Petersburg correspondent of the iMctt reports that 
the Emperor of Russia hsa appmnted a committee to otgsniae 
the collection of subfcnptioiu for the monument which the 
Institute of Prance propose to ciect to Lavoisier 

The trustees of Columbia College decided, a few daya ago, 
to giant the Barnard Medal to Lord Rayleq^h and Prof 
Ramsay jomtly for thar discovery of argon Only Lord Ray 
logh s name was mentioned in the previous announcement of 
the award 

Da BArKiVND has been elected a Comqwndant of the Pan» 
Academy, in the Section of Astronomy, in the place of the late 
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M. Wolf, and Prof Kowalewfky hai been elected to fill the 
late M Cotteau’e place a» Cotrespondant m the Secuon of 
Anatomy and Zoology 

The (rendi Anociation for the Advancement of Science 
will meet at Bordeaux, from kuguat 4 to August 9, under the 
preadency of M t Irflat Application* for membership 
ihonid be addretted to the Secretary of the Aisociation a8 
me Serpente, Phru 

Till thud international meeting of 1 syLhologifts will be held 
at Munich from August 4 to 7 fhe first meeting was held at 
Pan* in 1889, and the second in I ndon in 189* Prof 
Stumpf, of Berlin, will act as President and Dr von Schrcnck 
Nottmg, of Munich, as General Secrttary 

The second Italian Geographiuil Congress will be htid in 
Rome next September, under the patronage of the King of Italy 
and the Duke of Genoa The Preudent of the Congress will be 
Marquis G Dona, President of the Soiitti Geographica Itabana 
The Secritaiy is Prof D ^ mciguerra and hu address is Via del 
Plebisato, loa Roma 

Da 1 (i Brodif ha* suceiLded Prof C S Shernngton 
P R S , as I ecturer on Physiology at St Thomas a Hospitsl 

Paot E HBKiNr, of Prague, has been proposed as successcr 
i f the late Carl I udwig in the thair f Phymology at Leipcig 

Proi P Mach, of f ngue well known by his book t n 
Mechanics, and by his expenmental resurches on Physics has 
lieen appomted Professor of 1 hilosiphy at the Vienna Umsersity 
Vienna will, therefore be the first plue where Philosophy will 
be taught on s modem and scientific hast* 

Thk Cracow Academy of Sciences offers pnresof loooand 500 
flonns for the best discussion of theones refemng to the physical 
condition of the earth, and for the advancement of an important 
point connected with the subject Memoirs must be sent in 
before the end of 1898 

The International Conference on the Protection of Wild 
Birds met at Pans on Tuesday under the presidency if M 
(ladaud Mmister of Agncultuie 1 ngland was represented by 
Sir Herbert Maxwell, Mr Howard Saunders and Mr F 
Harford, of the Bntish Embassy at Pans Belgium Holland 
Germany, Russia, Austrui Hungary, I uxembutg, Switrerlaiul 
Italy Greece, and Spain have also sent delegates The eon 
ference meets as the result of a resoluUon passed at the Inter 
national Agncnltural Congress held at the Hague in 1891 

Ai the recent annual meeting of the Royal Society of Canada, 
the fidlotniig ofiicei* (says Setemt) were elected for the ensuing 
year -President, Dr R S C Selwyn, C M G , P R S , 
Vice President, the Archbishop of Halifax Dr O Bnen 
Secretary, Dr J G Bounnot, C M (, , Treasurer, Prof J 
Pletcher Prof Bovey; Dean of the Paculty of Applied Science 
McGill Umvemty, was chosen President of the Section of 
M ath em atical, Phynoal, and Chemical Sciences, Prof Dupuis, 
Vice President, and Captain E DeviUe, Surveyor General of 
the Dominion, Secietary In the SccUon of Geological and 
Biological Sciaiees the Mlowtng choice wai made —President 
Prof Wesley Mills, Vice President, Prof Penhallow , Secre 
taiy. Dr Btugeis 

At the annual general meeting of the Nuimsmatie Society 
of London, held on Thursday last, Sw John Evans, President, 
m the chav, the silver medal of the'Society was awarded to 
Prof Theodor Mommaen, for hts distinguished sersice to the 
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science of MumismaiiLs Dr Barclay Head, keeper of ooias 
m the Bntish Museum in returning thanks on behalf of Prof 
Mommsen, drew attention to the fact that quite recently 
Mommsen had handetl mr to the Royal Acailemy of Sacnoea 
of Berim the sum of 25 000 marks, presented to him as a 
testimonial from his disciples in all countrfe* on the occaaton of 
the jubilee of hu Docti rite with direction* that it dmold be 
devoted to the compilation an I piibbeation, under the atupicea 
of the Academy, of a « mplttc lorfut of all known extant 
Greek coins 

Few neighbourh >ods t (for m rt fnturesand objects of mterest 
than the dwtnet aroun 1 ( ilway \n excursion to this district, 
arranged by the Irish Pield Club Union will therefore probaUy 
be s very successful one 1 he country west of (,alway prasenta 
the geolngul with a great vancty of rock* and rock structure* 
Some of the most mieresimg studies in Pthnography afforded 
in the British Isle* may there be found, and the antiquarian 
and archceologist are offered exceptional attracuons The 
party will meet at Galway on Thursday, July 11 and will stsy m 
the neq^hbourhood until Iht f llowing Wednesday The plate* to 
be visited are The Iwtht Bent Connemara Ballyvaughan 
and the Bnrren dutnet the Aran Islands Oughteiard and Though 
Come A programme containing notes on the topography, 
geology Imtany, roology, tthnognphy and archaeology of these 
places has been prcjxired During tht reunion a conference 
will be held for the considtration sml discutsiun of matten 
relating to the advanctment and exiensi in of Field Club wmk 
in Ireland Ihe Secretary of the Umin is Mr R Lloyd 
Praegar National Library Dubim 

Ii has ling been kn >wn in a general way that the time re 
quirtd fir hatching out the eggs of iild blooded ammals m 
dependent on the temperature at which they are kept, and that 
ID the case of birds the period of incubation » much related 
to the site of the bird ’ Mr A Sutherland (Roy boe of 
I Victoria, December 1894) has recently made some observations 
on the relations between hatching time and temperature, and 
formulates a law based up n his results He has further m 
vestigated ■mcubation among birds and gestation Birds anil 
mammals keep at a practically constant temperature—between 
37° C and 43 ( and it may be assumed that sitting birds 
keep their eggs at a tolerably definili temperature Why then 
should the penod of mcutation or gestation vary so much ? 
Mr Sutherland assert* that the time of incubation or gestation, 
as the case may be has a ceruin definite relatton to the weight 
I of anammal 111 stales the iw > laws he has arnved at in the 

following words —(1) ]■ or animals of the same sue the tune 

of embryo development is inversely proportional to the square of 
the temperature that timperature being reckoned from a definite 
point (a) At thi same temperature the penod of develop 
ment is directly proportional to the sixth root of the weight o 
the mature animal 

A SEW months ago, M le Montessos published an mterestulg 
paper on the frequency of catfhquakes of which a summary 
IS given in a previous nite (vol h p 540) Thu he has 
followed up by another paper of still greater value on the 
relation between seumic frequency and the relief of the ground 
{Ctmftes rerntmt, vol ixx pp 1183 Ii8d) The follosvuig 
are the general conclusions at which he has arnved from a study 
of 348 regions in which 9700 earthquakes and 5000 volcamc 
eruptioiu are known to have occutred In a group of adjomiag 
districts, the most unsuble are those which present the greatest 
differences of rehef, > t those whoae avenge slope u greatest 
The unstable regions follow the great lines of folding <at the- 
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^hort uid ttnp dope n the more uniufale of the two, eepecuUy 
in itk iteepett parts Cooit reglone with a mpidljr deepenmg 
sea are uoiteble Lspecially if bordered by an important moun 
liin chain, those with a slightly aloptiig sea bed are stabk., 
s-speciiUy if they adjoin a flat country Leitly, m regions which 
are frequently disturbed by earthquakfie, end which at the same 
Ume po e s ee i very oetivc volcano^ the seismic frequency and 
volcanicity are inde|iendent It fbUows, therefore that earth 
quakes are a purely geological (dieoomenon, and probably have 
their ongm in the same dynamiod forces to which the present 
relief of the earth s crust is due 

Raoioiariam earth of lertiaryoge has long been&miliar 
from Barbados in a recent number of the Su// Mutmm Comp 
Zeol (Harvard), Mr K T Hill records it from the island of 
Cuba It occurs at one place only, near Baracoa, where it is 
over 500 feet in thickness is well stratified the straU being 
vertical Ihe rock is chalky in appearanct, with occasional 
thm separation layers of a grey Uue clay and some flint hke 
siliceous nodules sponge spuults and echinoid fragments were 
found in It, but no diatoms It appears to he below certain 
yellow beds identified ok Miocene Tht paper contains much 
odicr rafonnation on the geology of Cuba and the origin of the 
circular harbours of the north coast is dealt with The author 
finds no evidence of any movement of depression in the island 
since the beginning of Tertiary times 

Dr I Ki I NOKi, of Letpng, has sent us s copy of his 
paper read some time since before the Bohemian Society of 
Sciences, on the nun periodical vanations of temperature m the 
district of the Pic du Midi and Puy de Dfime, compared with 
those at bt Bernard, for which station a longer senes of 
observations is available The problem undertaken by the 
author was mainly to show how fu the irregular nnabons of 
temperature in these three wulety separated and high regions of 
Central Europe agreed together The most important con- 
chisionk drawn from various tables are, that a remarkible 
agreement is shown in the non penodical changes at the 
mountam stations, whereas in the plains the variations diffoi 
materially from each other The influence of the sea u visible 
m the lower region of of the Pic du Midi, but at the higher 
level It oittrely disappears 

The papers in the June /ottnuU of the Royal Microscopical 
Society mdude one on sBntish patents taken out in connection 
with the microscope, between 1666 and 1800 

The Department of Mmes ot Victona has issued a report on 
the Victorian coalfields, the development of which is proceeding 
rapidly Lvtdence is given to show that the coal is of drifted 
ongm among other points, the mixture of conifers and ferns in 
the flora can (mly be explained by transport before deposition 

Mr John Tibbuti has sent us a report of the work done at 
his obBervatory, Wmdsor, New South Wales, during 1894 
Meteorological observations have now been made at the 
oboervatoiy for thirty two years Among the astronomical work 
•of lost year were observations of lunar oocultatuns of rtors, of 
southern comets, and of doable stan 

The sixty first annual report of the Natural History, Literary, 
and Polyteclmic Society of York School givea evidence of j 
enthusiastic work in many brandies d science Pew sdiool 
societies of a Similar kind can boast of reports ninmng mto the 
anttwa Witk this report we received the Pfaiurai Mutmy 
foartud end Sduol RtporUr ibr Jane 15, conducted Iqr the 
vodetMS m Friends’ schoob Tbs journal contains azticies 
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on Southern Tyrol and on the planet Man, at wMl aa aotea, flpd 
records of ofaaeivatiaiu of acieiitific mtereat 

BuIUtin No 48 of the U S National Museum is devoted to 
*' A Revision of the Deltoid Moths,” by Prof John B Smith, 
the paper being a contribution towards a monograph of tht 
insects of tht Lepulopterous frmily Noctnidie of Bo^ North 
Amenea Pourteen pbtes showing the difiltrent species of 
these Noctuids, and the structural characters of the Helimi, 
Hermmuni, and Hypenmi, accompany the descnptive text The 
genera Pseudorygu and Rivub are not uiclud^ m the senes 
Prof Smith being of the opimon that they do not pnssen real 
Deltoid characteiutics 

Thb Report of the Geological Survey of Canada for 1894 de 
icnbes tht tesulK of geological expeditions in the Labrador 
Pemnsub and west of Hudson Bay In consequence of lack of 
money it was found necessary to reduce the number of pames 
work^ m thi field while there is an accumulation of matenal 
awaiting pubbciliun A deep bonng for petroleum has been 
begun at Athalnwe Landing, but at a depth of 1011 feet the oil 
had not been reai bed all mdicatiunii, however, pomt to the 
existence of great quantitiet, of petroleum m the Devonian strata 
which immediately underlie the Cretaceous 

The Central Physical Observatory of St Petersburg has 
mnde an imp irtant addition to lU coraptehtiuive Monthly 
Weather hep rt by showing on a chart the deviati ins of 
temperature and rninftll of the month from the normal con 
diuons To arrive it this M Wild states that the values 
have been calculated for no less than 333 station), all of which 
ire represented in the report The excess or defect of tempera 
ture at each jlice is shown on the chart by drawing curves 
through those plot es where the deviation is equal in amount 
while the deviition of rainbll is represented 1^ red and blue 
tints The work is very neatly executed, and shows clearly, at a 
glance, the climitic conditions of the mmith 

The 1895 Pkotogra^y Annual edited by Mr Henry 
Sturmey, is an invaluaUe compendium of photographic in 
formation, and a useful record of the progress made during 
last year in the vanous branches of the bcience and praetKc of 
photography In it Mr C H Bothamley traces the advances 
of photographic chemistry, Mr Chapman Jones describes the 
work done in the field of phoKq'raphic optics, Mr 1 Bobs 
records the progroA modem photo mechanical printing, Captain 
Abney writes on i>pectrum photography, and Mr Albert Taylor 
contributes a seiy full account of what was done in astronomical 
photography during 1894 These records, together with de 
scnptioDs of new photographic apparatus and matenob, 
technical articles and paiticubis of photographic sooeties 
throughout the United Kingdom, ntnder the Anuml mdupens 
able to all who take an mtcUigent interest in photography The 
publuhen are Messrs Uift and Son 

The current number of the Compiet rendas contaus an 
account, by M Bertbekit, of a new combmation of argon 
Following up his researches on argrai, thu author haa discovered 
that free mtrogtn prepared pure from mtntei, can be caused to 
enter into combination with the elements of carbon disnlidiide 
when subjected to the spark 01 silent discharge after saturation 
with disulphide vapour The resulting compound contama 
some mercury solphocyonide, and does not regenerate nitrogen 
under the action of heat or of concentrated sulphuric aoid 
Whoi argon u emidoyed-in {dace of nitrogen, a dnular reaction 
spears to take place Unto the contimied action of the oilent 
dusdiatgei » sample of 6 55 c c of atgon, as pore as it oonld 
poambty be obtained, saturated with carbon dwnl ph i de vnponr 
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C , uid confined m the reectton tnbe bjr meicniy, gave e 
contiinKMi aheotption which qipeurtd to go on inddimuly 
The pndnct oontaiDed metcuiy, bat gnve no reaction fiir mlpho 
cyande Mnien heated, a quantity of gas was recovered equal 
to about one half the volume abeorbed, and this recovered gas 
was proved to be argon fay condensation with benrene, and 
praductioa of the remarkable fluorescence pceviotiily deacnfaed 
Though this work has been done on such small quantities of 
material that an exhausUve examination of the product was not 
possible, M Berthelot believes that he has sadsfiKtmly demon 
strated the ngmficant proper t y of argon that it can entm mto 
combuiation and be regenerated from its compound or com 
pounds with its mitial propertiet mtoct 
As a result of observations earned on by the ImMtUgater m 
the autumns of 189S-3-4, Commander C F Oldham R N , 
contnbutes two papers on the Laccadive Idandi to the fcumal 
rfth4 Astalu Socteiy ^ Btngal (vol Iziv pt u No l, Apnl 
1895) The group consists of four safaroeiged coral reefo six 
re^ with small isl^ ( * suid cays ) and eigfat inhabited atolls 
three of the reefs and five of the atoUs were examined The 
islands and sand cays occur in all cases but me, on the eastern 
side of the atolls they cannot therefore have been built up fay 
the action <rf the ordinary monsoon wmds which blow mainly 
from the west but must be due to the occasional hurricanes 
which reach the eastern and north eastern sides of the atolls 
The efiect of the tides and currents u seen in the more vigorous 
l,rowth of the atolls to the south and west The islands and 
islets are extending at their extremities and in some cases arc 
being added to on the south western sides where they fime the 
lagoon No evidence of either elevation or subsidence was 
observed 


Tkb additions to the Zoological Society s Cardens during the 
past week include a Rhesus Monkey (Mataeut rhtsus 9 ) firom 
Ind«, presented by Mrv Stevens two Javan Farrakeeu 
{Faittrms javamua) from Java presented by Lieut General 
Su: H B Lunisden a Green winged Trumpeter {Ptopkia 
ttntks) item Bmnl, presented by Mr H A Astlett, a 
Diamond Snake (Mtnlta sfUtttt) from Australia, presented by 
Mr M Mitchener, a Natal Python (Pylikm tMUUtmsu) from 
Soutii Afnca, pccssnted by Mr Wilbam Norman, a Konn 
C,axene (Gmella from Senegambia a Blue and 

k ellow Macaw {An atanmta) from South Amenca, a Naked 
necked Iguana (/jpttm* AthttOustma) from Tropical America, 
thirty four Black Salamanders {St U a m t mA n mtn), South 
European, deposited, a Tachiro Goshawk {Astw tachtn) firom 
SouBi Afinca, nine Red beaked Weaver Biids(^«s ttmgmm 
rostra) fiom Wett Africa, purchased, a White crested Jay 
Thrush (awywfox4rair«d^yiiw),aStiutedJay Thrnrii (Gnmma 
tofMa sinrta) frrom In^ jreeetved m exchange, a Burrhcl 
Wild Shoep (Ova hsrrka, ^), a Patagonian Cavy (Dohehota 
^ a tr t ham tea ), bom in the Gardens 


OUS ASTUgNOMICAL COLUMN 
The Ykexbs ObsbevX^v —From a note m the Astro- 
^nesf/sMsmi/figr Tune, we leom that the coostructim of the 
nwbii0 of tlie Verim Ofasovatory la advuaeuw; mpidly, and It 
u hmsd ^ ^nieh rsfractw vnil be re^for w m Sep 
or October The Obserratoty is situated on the shores of 
Late Geneva, Wisconsm, at on elevation of 180 feet above the 
Wee, and is about sevento five miles from CSucago The dome 
the great telescope, which is built ^ Waroer and 
in diameter, with atoutter omming Ufeet 
the rUng floo^ is 75 fcet in diameter, and wiU W a vertical 
ttxnument of aa fw The motive power fix turning the doeae 
“rf^vatag the fim of the Obeen^tory will be supplied by 


additioD to the huge tdeaoope, proviswo is made for the | 
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use of the la mdi telescope now at the Kenwood Obsenatory, 
and another telescope of 16 inches aperture The esetidisn 
room IS designed to accommodate a lorp meridian cucle^ but, 
m the first In s tan c e a transit instrument will be employed 
The Observatoiv buddings appear to be designed owa very 
liberal scale, and corapnst ofliroa tabraiy, lecture theatre, 
ipectroec o pic, j^yncal chemical, photographic and other 
laboratMieo. We understand that PrOf Barnard rnd Prof Bum 
ham have accepted positions m the Observatory 
Thb GiANtiLATiON OF 1 H> SuN ^ SuuACK —The Migwkir 
or mottled appearance of the snrfimt of the sun ii pwillir 
to all obaerv^ and the great resemblance to terresUwchm 
douda has long been recimised A pomible cause of this 
iropearanee has been recent^ suggMed by Dr Schemer {Astt 
Nock 3379), the idea betiiL thatllelmholtr s invcitigatioas on 
the fonoa^ of waves m our own atmosphere opi^y alw m 
of the sun Accor ling to Helmholtz sir waves are 
when two strata of air of different temperature and 
Ude over each other if the lower layer u nearly 
With aqueous vap ur the wave cresti vrlll be centrea 
oi condensation, in consequence of dimmished pressure and 
will appear os clouds while the depressions will form tians 
parent inteispacea On this theory a mackerel sky ” is pro 
duced when two senes of waves ctom each other Dr Schdner 
pouts out that somewhat similar ooodtlioiu prevail u the sun 
there are kyerslof difllrent tempeiatuie and currents m vanous 
directions in thw layers and in the photoaphere the condena. 
able gases are in sn over saturated state He theteforo con 
sideia that the bright grains if the photosphere are wave crests 
of two crossug systems of waves rendered vmbte by an In 
crease of cqndoisation In the case of the sun, the ofaterved 
lengths of the waves—that u the distance between the separate 
graiiis—M from tooo to 3000 kilometres and it is believed that 
waves of this msgmtnde might be prxluced without the 
'isuimpUon of extnMUMsy velMiUn 
Assuming this to be a true explanation the photosphere must 
lx. a very tlun layer and since the granules are of about the 
same size in all ports of the surfiue the velocity of the currents 
most be nearly ^nal in all heliocentric latitudes 
The Sateixites of TuPirFE—Not emtented with his 
bnllumt discovery of a fifth satellite to Tnpiter Prof Bainanl 
has been employing the great resources of the Lack telescope in 
fiiither investigations of the satellites which were ducoveted by 
Galileo (Monthly Notices A A S vol Iv p 332) One port 
of bw work has consisted of micronietnc meaMrements or the 
diameters of the sateUites and the results reduced to a mean 
distance of the pknet from the sun equal to 5 ao an. as 
follows 


II 

III 

IV 


1 S2I 


3453 

3345 


I 430 

It IS pointed out that these values are in good accordance with 
the mean values denved from nine sets of measures made by as 
many difibrent observers since 1839 Of the earlier estimations, 
those made by Schrocterm 1798 agree most closely with modern 
rwmlU. 

Special attention appears to have been given by Prof Bbrnard 
toSatelbtel,on which hediscovercd.withtheisuchequatonal, 
on Septmnbcr 8, 1890, the existence of a bn|^t equatorial belt 
and dM pokr caps These appearances have been verified at 
aveiy favourable opportunity, and thn are, beyond qnesUoa, 
permanent features of the satelhte and will always be visiMe 
when a fiivooraUe traiwt occua. ’ These msrlniigi on the 
aUelbte fully accesmt for all the phenomena wluch have been 

S of the distortion or eUiptiatv of its disc, as well os for 
root doubling of the aateilue during some Uansits. 
t aatdlite is transiting over a dark port of the jdanet, 
tNl white belt appean ve^ prominently, while the dark poles 
OI* corteqxmdn^y difficult to se^ so that without very close 
attention, the satellite looks hke a thu white stnp If, on the 
other hand, it be transiting across a bngjit part of the pknet, 
the white belt is lost in the bnrtt background and the pokr 
l eg k n s appear os two separate dork qiots, making the satelhte 
awte doAle The dark pokr caps ore darkest at the poles,, 
arc Moome npuUy less intense towards the equator Prof 
Burtflid ooomden that the phenomena observed on this satellite- 
indicate that its physMsi cwiditioa is similar to that of Jupiter 
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THE SUN S PI ACE IN NATURt^ 


t> clits claaetv utociiled 



thit poi 

•Inidy rdmetl wt, might bt enabled'to'donanttnite the 
exutence of the nebula, although we can neter hope to 
Nee them by the unaided human eye Tht idea occurred 
tu me that long expoked photographs might give us stats 
surr Minded nebuue So 1 wrote 
to Dr Roberts, who always kindly 
places hunaelf at the disposal of any 
student and asked him if he would 
lie so good as to ydiotograph that re 

r of the heivtns in which most of 
bright hnc stars have been ob 
served He at once acceded to my 
request, and took pholographs as 
slesired with his instrument giving an 
exposure trf three and a quarter hours 
The result a little disappiinted roe, 
liecauM he reported that there was no 
indication whatever of any nebulosity 
surrounding these stars lussibly it 
was on this account that Dr ffuggins 
lelt himself justified m objecting to the 
view which associated these stars with 
nebulous surrowidlngs But that u not 

the whole story Some time afterwards 
at the request of Mr Espin Dr Mas 
Wolf, who has an instrument svhich 
IS even more competent to pick up 
faint nebuhe than the wonderlhl tele¬ 
scope employed I7 Dr Rbbdrts, 


IS the most competent to give a verdict upon such inqiunes an 
this Here, in the first insunee, wc have a photograph of the 
region surrounding the brightest star m the constellation Cygnus, 
and you will observe that we have here and there mdicatiaoi 
of nebulous matter as well as of stan That la rendered cvideat 
Iqr the fiud that in certain other regions we get a perfectly flat 
Iswkground, whilst ui this the background Itself u Inminogs 
Now WL come to the region in which 
these bright line start have been record 
for severm years and you see it is almost 
imposMbletopomtoutmthis photograph 
a Ja^ area in which there u not a 
most obvious indication of this luminous 
nebulosity Patches here and there 
seem to mdicate that the great diflcren 
tuition lietween this part of the sky and 
others, las not in the we alth of slats, 
Imt m the wealth of the luminosity in 
which they are situated 
It was ulivious therefore from this 
experiment that I was perfectlv justi 
bed ro stating that thcM bright line 
stars were sssociated with nebulc 
since wt find the statement mode on 
theoretical grounds now backed up by 
these exquisite data which indicate 
Ihst most certainly there is a coinjdete 
sssociatiun of nebulous matter with 
these stars 

I do not wont to part with that dia 
gram until I hate jioinled nut to you 
the enormous advantage students of 
science mw have in possessing such 
magnificent photographs as these Not 
only IS th e waalth of suence rendered 
obvious but the wealth of nature 
Here you see is what modem science 
maku of a little pateh of the sky on 
r sets nothing al all 

.-.therefore this there seems to lie no doubt 

that bnght line siars are directly connected with nebulous 
matter 1 am glad to uld that this is also the lonclosion of the 
American astr n ni is who have imjuired mt i the subject 


which the ntked tj 


pe employed Ire Dr 
> took pbotogiaiM of 1 
Km, and I need net tell 


iml^ long—eo long, 
one whole ni^t was not sumcii 
Hu first pbotogmph of thu region wi 
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I exposed for thirteen hoars 


»io 30.—I ight cirve of fl lyru 


The next point in the meteorttic hypothesis—that some of the 
hnavenly bodies are increasing, others dimi nishing their tempera 
MM—u one which I have brought out m that itnwg form, M I 
do not propose to say very much about it to nigdit You 
may rei^ber what tuu been said with reference to the hypo, 
theeu of Kant and UpUoe, and espncinUy Uplace's iiem 
that m the nebula we have to deal, as also Tn the stan 
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with thotii with ipMta at a veiy high tcmpeiatwe ] 
Now, in the faypothent which I have ventuied to put before the 
world of faenoe, I tbfier in thu particuhu' both from Laplace 
and also itam Vogel, who hai most induitnoudy attemplM to 
«Mabliih a cbunfioation of the oeWial bodiea I pointed out 
that in accordance with thermo dynamtCHl pm^let, the 
temperature mutt incieaae with condMiatioo, and of coune it 
will depend, therefore, upon the condensation of the ga« whether 
we have to deal with high or low tempeiaturea in the bn(^t line 
Stan and the nehala. I wuh to take thn ocoamon to date that 
Prof Darwin has recently shown as the resntt oC a moat pto 
found mquiry, that swarms of meteorites in aphoe will behave 
exactly like a gas, therefore, what can be sam of the thermo 
dynamics a gas may be said aly of the thermo dynamics of a 


Now ’ 


t come to a very interestin{, uarl of the i 


because it lan^ us among phenomena wiiich SO Cu have been 
considered to be exceptional I reler to the phenomena of the 
so called variable stars \ ou will see in s moment that if there 
IS any truth m what has been liroiight before you, the l,|^t of stars 
as tliey pass from the nebulous to the mure luminous stage must 
■change during the progress of that evolution But remember, 
that change will not be vtsible to one generation of men, prob 
ably not to a thousand generations of men It is a change which 
will require milhons and possibly billions of years for its accom 
pluhmcnt and therefore wl must not wnoeiate the word 
•“ variable with any change which depends wholly upon the 
evolution of these vanous stellar c mditii ns But in addition to 
that we can see almost in hours certainly in days, frequently in 
months, sometimes m years changes in the tight of certain stars 
ind It IS these ^urt period changu which mark out and define 
for us the phenomena of \anahle stars 

Take a star like ths sun It is prett) obvious to you that any 
ehaniw m the sun, such as wc see it now, srould require a very 
considerable timi. for us accomplishment so os to be obviously 
sisible to us all Imt if you take twi bodies like the sun you 
might imsmne a condition of things in which one body would 
come exact!} m the line lietween the earth and the other body 
and would so eclipse the further me There yon have at oaee 
the possibility of an echpse due to the passage of one body in front 
of another and therefore of a vanauility which depends upon 
■eclipses So much for two bodies like the sun rat we know 
that m vanous parts of celestial spi e some of the stars have 
run through theirlifeof light and exist as dark bodies Obviously 
we should get the same eclipse phenomena when dealing snth 
■ora. star like the sun and another dark bod> provided always 
that the dark Ixxly came and eclipsed the light one That is a 
lery well known and accepted cause <£ vaiitbi it} ami one of 
the most obvious cases of thu kind we Iwve in the star Algol i 
There wc have two Ixxlies a bright and a dark one and a I 
■diagram will give us what u called the light curse the curve m 
sbcating the variability brought out I) such a condition is that ■ 
I refer to When we uime to examme the light curve of a body ' 
like thu we find that the luminosity of the star remains constant 
for some considerable time in relation t > the period of varubihly, 
md then it suddenly decreases It almost at once—in an houror 

two—goes up again continues then for another pedbd and 
suddenly diminishes again (Fig ’*9) 
bpectroscopically we can inquia into the question as to 
whether there u or u not any physicaLchange coonacted with 
thu Obsirasly, if it u merefy ^anwllfli^ there should be 
ra physical duum, and therefore no cIhum m the spectrum 
Hm, by the itindness of Prof Pickenng, I can show sou two 
motograpbs of the spectrum of this star, when it is most 
lummon^ and when it u least luminous, and the spectra of those 
tw conditions ate, you see, quite nmdfUf The-woad lines are 
alike, in other dark hdlsrHIto there is no change Therefore, 
speotraacopically, we are lustlfied tn saying that the theoiy that 
vandnhty u caused by eclipses is a nerfti!^ justifiable one 
But supposing we consider no longer two bodies like the sun, 
fx even one sun and another body more condensed and colder 
than the son but two not completely condensed meteontie 
■swarms, vanous probabilities never liefore considered will lie 
open to our inquiry 

^ may take the remarkable case of vanabibty presented to 
«s by one of the brq^er stars in the conatiellation of the Lm, 

$ The spectrpm of that star has been very careqtty 

studied, and Ifyra will look at the details nbw on this dugiatli 
will see a aenea of the moat maryeUoua. spectral changes 
showing at once that we arc not in the piekeiioe of phenomena 


St all lunilar to those j resented m the hut star examined. Fig 
m bhowa the light curve of jB Lyne, which when at ita losrevt 
bnghtneiaia a ^ magnitude star, and at ita greatest bn^dnCM u 
a 3I magmtttde star the rhangeb gomg through one maipiitudc 
In thu scale you see that the chanm are run throueh in a penod 
of thirteen days h roni the penod of the greatest ul»cufaw» of 



light, in nearly three iU>b we Ml Ip the highest luminobily then 
X the suth day we get to whA is called a secondary mmtmum, 
. t the Iq^t hu gone down a Int, but not so much as it hsd done 
at the beginning of this light eyi^, then it goes up again < 
that 00 the tenth day we get a maaimum oT light such as s 
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thirteenth d»y, or thereahouU, we get to UMthcr auniiimia ud mimmum the ipectnim of « Lym (3) becomee more like tbet of 
then the cycle beguu again Aendeted with theee chum we Renl (4) the difietencee at theie tmtee betog nwinly m the 
have conndeiable changet in the apectnim We have been intentitiei of the hne« The photopaph of the ep ect ni m abotit 
fortunate eno^ to get aapec^ of thfa marveDotu star for the tune of second niaxhnnm (5) shows that there are two spectm 
every day mctued in this pmod of change, ahhoivfa of course disidaced with respect to each other The nectniin dimaced 
the photqgiapiis have not been taku m a pm^ of thirteen to the less refrangible side is shown to resemUe that of Rlgel, 
days r m ten periods of thirteen days, fant by knowing this while that displ^ to the more refrangible side doady re 
pinod we have been able to place Om ddferut photogimphs semWes Bellatru 1 do not profess for rme moment to imag^ 

that all the conditicms ct variability m that 

■ star have been thoroughly eaplained, but 

we know enough to say thu it is something 
quite difiiuent from the oonditmn whin 
obtains m such a star as Algol Also, 
from the feet that we are dealing with stars 
like those in Onon we know that we have 
to do with more or leas condensed bodies 
bodies not so condensed as the sun is, but 
still cendensed enough to be called stars 
without fear of making any great mistake 
But m this class of condensed bodies 
we have only really touched one part of 
the sul^ect because if that condition holds 
for bodies which are condensed it will not 
have held good for them ud for others 
when they were less condensed thu they 
are now How thu cu we explain the 
variability of uncondensed swarms 7 Fig 
ja shows this 

Here we are dealmg with two swarms 
so sparse that they may be almost con 
jndered as nebulnc and wl will suppose 
that round the denser and larger one a 
smaller r ne is moving m the orut repre 
stated on the diagram You will see that 
for a considerable part of the orbit the 
smaller swarm cu perform its movemut 
al ng the orbit without uy chance of 
ranning up against uy of the constituuts 
of the peater swarm but when that little 
swarm has got to go round what is called 
the penastron 1 r the region nearest the 
cutre of gravity which is occupied by the 
dtnsest portion of the primary swarm it 
IS iinpomble that it cu get through with 
ut a considemble number of collisions 


I'la }t LauMofvanabdityu unoondviMd twariw 

together so as to see exactly what bBn>eiis We get bright lines 
and dark Imes, and bright lines changing their places, but the 
main pomt we have beu able to make out so fer is that we are 
dealing with two stars very much like a number of stars that we 
see m the co n ste ll a t ion of Onon In Fig 31 we have photo 
(.raidn of the spectra of two of the stars m the constdlation 
>f Onon, and asaocuted with them three photogiaidis of 
the spsetrum of $ Lyne , from the change in the position ud 
ooinadence of these hues we are able to make out that the 


betweu Its own constituuts and the eon 
stituuts of the majonty (I am not talkiim 
pobbes) What will happu? You wiU 
get light and heat placed, forming a variable star which 
will pve the greatest amount ^ light wbu those two swarms are 
closest together, and the least amount of light whu they are 
furthest apart 

You cu imagme also that, instead of dealing with a higbly 
elliptic orbit such as imaguied m Fig 3a, we may have one 
m which the mam mass is very much nearer the cutre of the 
orbit of the smallest swarm, that urfait being much moK 
circular thu m the former case There you will get a chance 



>10 }3-8ptGlrunor»Cwi(PiclMnng)i 


vanabibty of $ Lyras u produced by the revedubon round each a greater number of eoUiaioiis m one part of the orbit than 
other of two stars like certain stars in the oonstellahoa of m another, but there will not be aiqrtlung like so great a 
Onon and that part of the 1^ IS prabaUy cut off by some hand d i f feren ce betweu the nnoihdif of ndlisfoiit at the two endsof 

of eohpae , also that a certam amount of light which wntes tbemyor axis of the oibit as there would have beu m the first 

out for ns these bright lutes is produced at a certain part of the dfte suppoaed In that way, therefiarc, we cu cqdain the 

light curve The pbotognpht show that about the time of vunahaty of theae uncondeneed swarms, and not only the 

psiac4*> mrnnnnm, the dukline spectrum of Lyne (1) is very vaaaUhty, but a very coMidemUe ddference in the time of the 

llpllsi tothatofBcllatnx(i), whife about the tame of secondary cycle oecqned by the dmiigw and m the mtensity of the greatest 

NO 1339, VOL. 52] 




June 27, 1895] 


NATURE 


ao7 


) 1888 that whtn i 


I any md i ca ti o nt of at 


such aa that depicted on the diaKiam, . 

Innunoarty we ahoold get hwht hnea, and m all ptofaability 
bnght hnea of hydrogen, viaiMe in their apectia It ao hap 
peM that Shortly aim thia prediction waa made—and when a 
man of aaenec predicta he doea it chiedy not for the take of 
mfluenang othera, but to point out whm the path oi truth 
nally liea—I, m common with many other atudenti in this 
country, received firom Prof Pickenng a photograph of the apet 
tnimM t^ meet wonderful of all variable atara, commonly called 
Mim, or tte marvelloua atar (Fig 33) We knew liefore we n. 
caved the photograph what iti k|iectnim would in all probability 
be, but the mteimting point waa to ace whether or not there were 
any teig^t hnea in it You aee there u an obvioua Imght line at 
that part of the apectrum which npreaenta the wave length of 
one of the hydrogen linea, then, is another where the wave 
length of another hydroM line u remeaented, and there is 
another vuy obvioua bn)^t hnt m anotim part of the spectrum 
ho that thu photogmph entirely justifies tM prediction that had 
been mode with rmird to thn class of atara And ao well is 
that now recogniaed that, quite independent of the meteontic 
hypotheaiB, one of the moat charactcnatic features of this ebus 
ot start la acknowledged to be the appearance at the top of the 
light curve—at the moment of the greatest giving out of li^t the 
Mig^t lines of hydrogen and poauUy of other tubstances m the 
spectrum forty old variables of this class show bnght lines 
and twenty new vanablea have been detected by the appearmu. 
of bright hnea, 1 e bright hnea lieing aeen in them auggaUed 
that they were variable and a further inquiry into the old recorda 
ahowed that undoubtedly their light had varied 

J Nokman Lockykk 

(Tiie toHttuued ) 


'T'lib aummer meeting of the Institution of Naval Architects 
has been held this year tn Pans and has proved one of the 

-*-isfiilgatherini^ of the kind it has-*--—■' 

ittend It hod ' 


e time post 1 
1 fimned, con 


d bewme known amongst membera for 
isi a very strong Keception Committee hod 
pting of many french gentlemen. 


both in the acienti^ and naval world A large part of the week 
devoted to the meeting was mven up to purely pteosure excur 
siona and entertainments Of these it ta not anthin our province 
to apeak, but it would be ungracious on the part of any bngbsh 
journal, dealing with the meeting m any way, not to my a word 
m recogmlion of the merooi hospitality so lavuhly displayed 
by all those connected with the organisation of the prognunme 
m f nuice 

There were three sittings for the reading and dweusaon of 
p^pen, Liord Brasaey, the President of the Institution, taking 
the chair on each occasion Memliers assembled for the first 
time m the new amphitheatre of the Sorborme, which hod been 
kindly placed at the disposal of the 1 xecutive by the Rector of 
the University of Parts, M OcUve Or6ud Vice Admiral 
Charles Dnpend, President of the Reception Committee 
welcomed the members, and Lord Brasaey responded in a brief 
address sa, 

The follovrang is a bat of the popen set down for reading and 
discussion on the promramme 

“The Amphtade M RolUng on a Non Synchronous Wave, 
by Emile Bertm, Directeur des Constnebana Navalea, and 
Uuecteni de PBeola 4’Application NanUme 
“ On Wood and Comer Sheathuio. fiir Steel Shipa,” by Sir 
William White, Director of Naval Conatiuctioa, ana Aaststant 
Controller of the Navy 
“The M G Metre," by Archibald Denny 
“ On the utility of making the calculation of the total external 
volume of dupa, and of dmvnng out the complete scale of 
adidity, from the tnple point of 1^ of tonnage laws, stability 
* d hne," by V Daymaid, Engineer m Chief of the 
|we Gfnfnue TiwMaUantique 

Steamers,” by B Mortell, Chief 

— _of I^^mt Systems,” by Ihtrn 

ayw^^aymeer in Chief of tlie>14)cget et Chnntiers de k 
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“ On the Cost of Warships," by Fmncta Elgsr 
“ On toane necessary conditions for lesuting intenae firing in 
water tube bculers, by Auguatm Nonnnnd 
“ On the Riclaukie Boiler ^ Mark Robmaon 
M Betdn’a paper, which waa the first to be md, treated a 
highly tedinical subject from a strictly mathemabcal point of 
VMw The author pointed out that perfect synchronism between 
the period of rolling and of the svave is piacticaliy a poiely 
theoretical case He refemd to the latest calculationa made 
which bear upon a large number of particular raxes, and also to 
the principie of the graphic method, whidi has been prevkMsIy 
deaenbed, and whidi is a simple extenaiun of the metted 
employ^to determine On. amplitude of rolling on a syndiranoiis 
■well The aulqect is one of extreme inteieat, bat we foar we 
must refer those of our readers who are not acquainted with it to 
the pnbluhed paper m the volume of the “ Traiuactioas ” of the 
InsQtatioa It would be itnnosaible to give an abstract of M 
Bertm a mathematics or, indmd, to moke the matter clear with 
out the dtagramt which accompanied the paper One result 
however, which may be quoted, is that M Bertm confirms the 
facU brought out by Sir William White as to the great increase 
of eRtaency of bilge keeK m large as compared svith small ships 
This, ss our readers are sware, came somewhat aa a surprise to 
those cngai^ m these matten M Bertm states “ We find 
therefore, m lalge keels a more powerful method of checking 
heavy rolling than has been foreseen In a diflerent condition 
of things, mt liquid provides a more rapid means of extm|niish 
mg snwl rolls than could have been foreseen from any aucufat 
tions founded on the known properties of liquids M Bertm 
states that the question upon which he treats is one that cannot 
be solved by calculation , accurate observations made at sea are 
the necesmry eomplement of aB -die theoretical r es ea rche s and 
expenmentaf study made m port 
Sir William White opened the discussion on this paper It will 
he remembered that at the spring meeting of the Institution 
the Director of Naval Construction was unable to be present, 
owing to a very severe illness In spite of this, a psper whidi 
he hu written on the subject now under consideiatibn was read 
m his absence His lesppnnmce at the meetings was the 
occasion of a very general ewhund: of enthuausm on the port 
of the members present, for no one is more popular, and maced 
few have done more for the Institution, Burn Sir William White 
Sir William pointed out that for matbanatiCBl purposes it was 
necessary to make assumptioiia which could be ronccted by and 
applied to practical work "‘He paid a handsome comphment to 
thi author by coupling his name with that of the late Mr 
hroude 

rhe next paper read was Sir William White s own conlnbu 
tion on sheathid ships This, aa the author pointed out, was a 
direct contrast to the paper bud read, being ot a simidy practical 
nature As is well known, the purpoK for which steel vchsels 
of war are sheathed with wood, is m order that they may be 
coppered and theu bottoms may thus be preserved from fbiOing 
It IS needless to say that the wooden pliulking u appbed as a 
miaiu of preventing ^Ivanic aitiun between the ctqiper and 
steel In order to eflect this, it is nereasory that the planking 
should be water tight for sea water, m contact both with the 
copper and the steel skin would set up galvanic action It may 
be ststed, however in passing, that if the sea water is not m 
circulation, the galvanic action will not be mtense orcotitmuous, 
which IS a £ict that might be antKipoted tn order tomake the 
planking water tight, it was ormmolly thodt^t necetsaty that a 
^ble skin shouU he ased, andvtey elabante precautiona were 
taken m legard to foatenings. Sir WiNlam White, then Mr 


White, o 

necessary, and that with proper care a single skin oonla be mode 
to answer the purpose reqidfed In this ne was opposed by a 
large number of emment autborities, but having the courage of 
his convictions, he introduced the new system into Her Majeste s 
Navy 1110 remit has justified his onbciptUiofis, fw after 
several years experience the hulls of ships thus sheirtlied have 
not been found to sufler 

Mr Archibald Denny s paper described a small instrument he 
has mvented by svhich the metacentne hei^t of a veatel can be 
oaGertauied It is mtended for the use of captains of ships, so 
that they may ascertain the stobilite of their vessels under 
vsnou conditibns of load and trim ‘the instrument is amply a 
■pirU le^ pivoted at one end and adjusted at the other, by 
mmms vi a tmerometei screw Thu catnbmed with a dla 
gram gives the vabie M O The mediod of using the mitni 
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nuiK Ik given in dct-ul in the peper, and u i niiHf clear by OMant 
ft diagnnu 

M IMymard t paper wa> of a conuneroal rather than a 
scitniific intereit We all recogniae that our tonnage Uwk are 
mnnaloiu Unforlunatily they have become au interwoven 
«ilh our commercial ayitem, that it would require nothing 
«.v. than a rcvolutton to ledncc them to a common aente 
standard M Dayman! commanda our admiration by 
Lourageoiu attempt but av waa ahown duriiig the diacuia 
the new lawa he propoaea, however unexceptionable from a 
scientific atandpoint would mtroduce undeairable featurea Ax 
indicated by the title, he propoaea to take the whole external 
volume of a ahip in eatunatuig her tonm^ and load line aa 
well aa atobility Thia aeema teaxonable, but aa an illustration 
of the undeairability of wch a law, it may be pointed out that 
the tendency of the ship designer working for commercial ends, 
as all deai^era of mercantile vcaaela must do, would be to 
stmt engine accommodation to the manifest danger and dis 
comfort of the engineenng staff *1110 subject, u, however, 
one which we need not pursue 

Mr Martell s contnbution was one full of information and 
nhtruction to the designer of light dniraht vessels Its value 
consisted chiefly in the thirteen plates of dlustratioa containing 
details of construction of a lsr« number of vessels dtugned 
for shallow water navigation llie descnptions which sccom 
ponied the illustrations were also of mot practical information 

M bigsudy s paper, on coupling: boikrs of different systems, 
was a Imef fmt instructive contribution 1 he introduction of 
the water tube boiler, which may be said now to be complete in 
the case of small and exceedingly fast war vessels ajipears likUy 
to make headway even in craft not of this special description 
The water tube boiler u however something new and the 


e that caution should be observed when risks have 
run By the system advocated by M Sigaudv, the nik u re 
dttced to the smallest dimensions In a tug boat built by his 
Company, an ordinary cctuni tube rnanne boilct is combined with 
wo water tube boilers The engmeen of the vessel have there 
fore a steam generator at their disposal which they thoroughly 
understand, and which is sufficient to supply steam to drive the 
boat at moderate speed Should the water tube Ixnlers fail, 
therefore, they would not be left helpless One advantage of the 
water tn^ bmleis is that steam can be raised very qui^y, and 
this n a very desuaUe feature in a tug which hak at times to be 
used in cases of emergency The time occupied upon two trials 
n laiking steam was respectively as and 33 minutes The con 
sumption of fuel was 1 yS lbs per horse power per hour, which, 
It niM hardly be said, is a veiy satisfictory result No trouble 
has been found since the tug has been used to arise from 
combination of the two systems of boilers In the discuss 
which followed the reading of this paper, Mr \ arrow suted that 
a similar system has been adouted by the Dutch Ciovemment m 
some cruisers tbeyare having built These vessels are naturally 
of much larger sue than the tug boat described by M Sigaudy 
and their trials will be looked forward to with considerable in 
lerest ^ the naval world 

Dr Elgar’s paper, on the cost of war ihiM eonstituted a new 
departure in the annals of the Institution It has generally been 
constdcTed, if not expressly suted, that financul questions an 
tabooed by the Institution In the case of Cioveniment vessels 
doubtless more latitude should be allowed, but in any event it is a 
difficult thing to exclude money considerahmisfirom discussions 
on sutuecU whicti have a commercial bosu After oil, ships 
are built to earn Bon^, and even the designer of war ships has 
to keep the question of cost incessantly before him It would be 
nsdera, for mstance, suggestnu a new form of rnanne nqpne, 
however pcrfcct fmm a acwntitK porot of wevr or economical w 
lU workiw, if Its first cost were to be predubitive In the dw 
cussKHi whldi followed the reading of the paper, views similar 
o theae were expressed by promment members of the InsUtutiim, 
and It M probable that more latitude will be given for the future 
in thu respect >or our own port, it will be impossilde to 
anstiact, in anything like reasonable space, the vast quantities of 
figures given the author eC ^ p^per His analysis of ^ 
sut^set was very complete, and It may be stated, bn^, led to 
the happy conclusion that dockyard bnilt war veaels ate coating 
less ition tl^ did of oM, relatively to the work put into them 
It may be stated, although Dr Elgar foiled to point ihefoct out 
in his papm, that this happy state of aftirs u U^y due to the 
go^ won he hnnaelf did when Director of Dockyards 
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The last two papers of the meeting were on the subject of the 
hour, water tube boilen. M Normond, the well known builder 
of torpedo boou at Havre, and one of the most scientific and 
best informed marine eigpneers of the day, gave a very volnatde 
anolysu of the points which should be ofasorved in designuig a 
water tuht boiler Naturally, arculation occupied his chief 
attention, and it may he said bnefly that if suflhaent activity of 
circulation of water and steam in the boiler can be maintain, 
that boilet h likely to he an efficient steam generator How to 
obtain such circulation is a complex and disputed question, and 
hett we find our own great authority on the subject, Mr 
Thornyerrtt at issue with the author of the paper Mr Thorny, 
croft, as IS well known is a strong advocate of above water du 
char^ into the steam drum M Normand, on the other hand, 
u^mds“dTowneil lubea The wl^ect is a large one, fiu too large 
for ducussum in a report of this nature To us it appears that 
M Normand is not warranted m all the assumptions upon which 
he bases his conclusion and further it may oe said that Mr 
Thornyemft has experimental data on bis side in mointunuig 
that the circulation of water is more octave with above water 
discharge than with drowned tubes M^hether with the latter the 
circulation is sufficiently active for all practical purposes is of 
course anrthcr matter the bearing of which it remains for 
mactical experience to prove For, like the problem M 
Bertin attacked m his papier it is not solvable by theoretical 
analysis 

Mr Mark Robinson in his paper, deaenbed a very promising 
form of water tube boiler which nas been introduced in 1< ranee 
by M Niclaubse the inventor Without illustrations it would 
be utterly iropossihle to make the design clear, but it may be 
sau) that the princi|de followed is tirat of the Field tube, in 
which ciiculatKin is jiromoted by meant ot a pipe inside and 
coaxial with the heating tube C uriously enough, however, 
the tubes m the Niclau^ boiler are horizontal, or approxi 
mately horizontal ft that the circulation is maintained in the 
“header which is divided by a diaphragm the difference be 
tween the sjienfic gravities of the water, or water and steam, 
contained on each ^e of the diaphragm causing the movement 
of the water This boilet appears to be one of gievt promise 
amongst water tul e boilers in ntuations where the highest 
evaporative efficiency is not reqmred It is however, m these 
positions that the ordinary return tube boiler is strongest 
Whether it will be supplanted by a water tube boiler lemoiiu 
to be seen but should such be the case, the NicIauHc lioiler 
has the anpearanee of being a formidable competitor 

No account of the Pans meeting would be complete without 
reference beuij, made to the bmtifiil senes of jffiotomrojphs 
shown by M Bertm in illustration of the movements of snips in 
a sea wave These photographs were taken 1^ the method 
devised by M Matey, to which reference has abeady been 
made in these columns A dozen or more different views are 
given of a ship dunng its jasaage through a wave and the 
whole movement can thus be fixed and anafysed The value of 
such data to the naval ardiitect is, of course, immense In 
connection with these photographs, which were shown on the 
screen there were also exhibited some very beautiful projections 
of pbotograjihs in eolours These were shown by M Charles 
Comte, one of M Matey s assutants The subject u one which 
has been attracting attention of late, md has Wn referred to 
ebewhere in these colnmns 


TN resjxmse to several requests from both teachers and students. 

for suggestions as to proUenu that can be taken np m 
^ysical laboratones. Prof Clevdand Abbe gives the ftdfowmg 


eveland Abbe gives 
m Mtttorohpm Tttu 
to Prof C F Msrvi 


-sulnects, in the Amencan 

The initaalled subjects are dw 

SUBJBTTS 10a EXPBBIMKNJAI INVESTIOATION 
(1) The internal sensibvenesi of thermometers, or the length 
of tame required to bnng the top of the thermometer ctffiimn to 
the prqper reading when tha external stttfocc of bulb and stem la 
kept at a constant temperatuie below, or above, some imbal 
temperature 

(a) The influence of the srind on the prenure within a room, 
or other cloeed space contaimag a barometer 
(3) The mfluence of the condition of any laifiMe (as to 
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diemiml nature, deannen, and duM) upon the deposiiion of 
dew and the determination of the dew point 

(4) The behaviour of the wet holb thermometer, when covered 
with water, m an atmotphere of eater vapour and of ice vapour 

(5) The influence of radiant heat on wet bnllis covered with 
ice or water 

(6) The mcreaie of the reading of the wet bulb thermomitLr 
due to any comprevaon that may rctiult from the formati m of 
the ice film on the mualin covering it« dependence on the 
mualm rather than on the ice 

(7) The detenmnation of the tension of water vapour and ice 
vapour at and below freezing 

(8) The rate of diffusion of ice saiiour aa dutinguished frim 
aqueous vapour, and also the rates of evaporation from ice and 
water at the same temperature 

(9) The condensation of vapour in a region free from sdid 
nuclei, and after the temperature hss been muced to or below 
the point of saturation so that the vapour is in a state of unstable 
eiiuuibnum 

(10) Ihe change that can he prxluced in the pressure and 
temperature of a confined volume if duU Jrte 'Ary saturated 
steam or other vapour by the introduction of dust [larticles 
having various chemical and physical properties This is the 
seeret of the ‘iction of the ‘ cloud engine ' of Montgomery J 

(11) Invention of improved and practical methods of obtaining 
the moisture contents of the air—es|iecuilly at low tempemlures 

(13) Invention of recording thermumeters barometers and 
hyp imeters adapted liy their ac tiracy their extreme lightness 
and Ihe quickness with which they respond to atmospheric 
changes, to he earned up by Imll ■ ns and by kites in investiga 
tions into the condition if the higher atmosphere —C I M j 

(13) The development and perfecting of the art of c instructing 

and flying kites with a view of rendering this practically appliealde 
in investigations of the condition of the atmosphere at moderate 
elevations —C h M 1 

(14) Invention of improved snd practical devices fir the 
r^stiMion of sunshine and cloudiness liolh day and night 

(15) Invention of devices recording exactly the beg^inmngs and 1 
endtnp, amounts and rates of [ recqul ition ^e C I M 

(16) hxpbination if the formati n f tee needles in gravelly , 

soil and determinvli in of the amount of heat v 11 moisture | 
retained at the earth s surface bj this f rmation | 

(17) Explanation of the < rigin f the hoU< w tubes in the ice 
ne^Ies and the similar h dlow tubes m snow crystals and Ihe 
analogous holes in hailstones 

(tS) The connection lictween atm isphenc conditions oikI the 
formation of snow crystals of different shapes and si/es 

(19) The laduting and conducting j iwers of layers fsniw 
freshly fallen or old and granulated 

(ao) The radmtion and alisorntu n f heat by dustlcss dry 
air and also by ordinary atmosirtieric air contaimng dust and 
vapour or tee particles 

(at) Investigation of the formula f n computing the vel xaty | 
and the pressure of the wind from van nis forms of anem imeters ' 
especially the whirling the pressure and the suction anemo 
meters 

(33) Invention of the mist convenient and cheapest form 1 
of nephotcope for determming either direction or velocity or ' 
both these elements of the mc4ion of the clouds. I 

(>3) Investigation of the correction to be made to the record 
of the ordinary cyhnchkal rain and snow gauge for the effect of 
the wind in drifting the ram and especialfy the snow 

(24) Study of the teaiMiature of the soil at different depths 
from the suf&ce layer down to three feet and under different 
coAditioiM, os to mbMtire content sunshine, and wind 

(35) Invention of better methods of determining at any moment 
the tempmture and moisture at any depth in the soil 

(36) Determinabon of the quantity vf water evaporated from 
natural suiioccs, especudly ocean water ice or snow, fresh watu- 
and ftiKsU or cuhivated fields and its relation to humidity, 
temperature, and wind 

(37) Improvements in the setmometer and a senes of deter 
minatums of the amounts of heat received at any pomt, both 
from the ion directly and from the clouds and the atmosphere liy 
refleetton Of mdauton 

(38) Observations of the poUnsatubi and tht intensity of blue 
sky hf^t and compaitson with optical theories 


(39) Inarntmemal n cth ds for recoidiiig some f the venous 
chemical effects directly i r xluced by sidor radisii n and which 
ore of special importancx in tht growth of planis tht decomposi 
tion of the soil and tht purification of water 

(30) A senes of dttcni invlinns or, still betttr a ctmtinuoiu 
record of the simulisni ns differences of electric potential 
between the earths surface and several points in the free 
atmosphere, one hun Irtd fttt apart, verticall} mendionall), 
and pnnie vertical!} 

(ji) A siimlar series f r stvtral points bentiih the earths 
Mirfate as to their eltrtr niagnttit t indition and a correlation 
of the distribution of tlttlnt t nditions with the eketne currents 
m the oir and the earth 

(32) A study of the scinlilhtion < f the stars and its relation 
to atmosphcnc condibons 

(33) A study of the apparent acoustic opoi ity of the atmosphere 
at certain (dam ami times 

(34) An explanati m of tht s imds stiending laigc aerolites, 
and an explanabon as to what ma> be Itarnefl thcrefrim regaid 
mg the upjier atmos|>herc an I in regard to the improvimem of 
fog signals 

(3ST a study of the fi rmvti n of halos p.irhelis and cor na 
by the action of snow crystals ami water dr ips on sunlight 

(36) Investigation of the first step in the process of convectu n 
as It occurs m the free atmosiihere by which small currents of 
warm air rising as slender rolls snd whirls mix with the cooler 
air and arc broken up within a few feet of the earth s surfscc 
a determination of the limit at which such com eition liecomes 


NO. 1339, VOL 52] 


(37) A study of the larger eonveetim currents their relati in 
the honrnntal motion the extent to which they ret ird and 
accelerate the motions or increase on 1 ilecresse the pressures m 
the upper and I wer strat v 


/'//J' Ot WAACrs' 

the five rdinary senses recognised in ourselves uid most 
' ' higher ammsis insects have, lieyond all doubt the sense 
of sight an I there can be as little question that they jxissess the 
senses (f touch taste smell and Wring Net save pethv|x> 
that c f touch none if these senses as nowsaed by inserts can 
be stnetly c impared with our own while there is the best c f 
evidence that insects p wsess other senses which we do not mil 
that they have sense oqrmvwith which we haven netoc impare 
He who tries to comprehend the mechanism of our own senses 
the manner in which the subtler sensations are conveyeel 11 the 
brain will realise how little we know thereof after all that ha>> 
been written It is not to lie wondered at therefore that authors 
•diould differ as to the nvliire of many of the sense organs of 
insects or that there sh mid be little or no absolute knowledge 
of the manner in which the senses act upon them The sclution 
of ps}rhical problems may never indeed he ibtamed s 
infinitely minute arc the ultimate atoms of matter and those 
who have given mist altentun to the suhjeet must echo the 
sentiment of Lulibork (hat the pnnapal impression which the 
more recent works on the intelligence and senses of animals 
leave on the mind is that we know very httle indeed, m the 
subject We can but empincally observe and experiment and 
draw conclusions from well attested results 
Sight —Taking first the sense of sight, much has been wntten 
as to Ihe ucture which the compound eye of insects produces 
U]xin the brain or upon the nerve centres Mott msetu which 
undergo complete metami rphoses (xissess in Iheu adolescent 
states simple eyes nr ocelb ind sometinies groups of them of 
varying site and in varying situationt It is dfllicult if not 
imposable, to demonstmte expenmentally their efiicienry as 
organs of sight the probabilities are that they give but the 
frmtest unpresoioiis, but xhcrwise act aa do our own The (act 
that they are possessed only by larwe which sre ex)xiscd more i r 
lus fully to the light whue those Isnre which are endophytons 
or otherwise hidden from light generally lack them M in itself 
proof that they [lerfmrro the ordinary fimetrons of sight however 
low in degree In the imago state the great majority of insects 
have their simple eyu >n addition to the componnd eyes In 
many cases, however the former sre more or 1 m covered with 
vestiture, which is another evidence that their fimction is of a low 
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ider, and lend* wiight to the view that they ore uiefui chiedy for In ahort, tbi» u the one tenee which, in lU m mn ife i t a tio ne, may 
near vision and m dork pbcLO. The eomponwl eyes ore prominent be conceded to nsemUe our own Yet it » evidently more 
mdodjasbahlem proportion as they oieMtcrvice to the apectes, os j specialised in the maxillary and Waal polpiimdtte tongue than 

T-V^TittJecanbe 

_.e sense of taste m u_ _ 

ence may be confidently predicated fiom the 
acute diKrunination which moat monopha 
TOM species exercise m the choice of their 
food, and its locabon may be assumed to be 
the mouth or some of the special trophul 
organs which have no counterpart among 
vertelnates Indeed, certain pits in the 
epiidiaiynx of many mandibulate insects and 
in the lignla and the niaxilhe of bees and 
wasps ore conceded by the authonties to be 
guktatoiv 

Smell —That insects pos ses s the power of 
smell IS a matter of cummm observation, 
and has been Lxpenmentatlv ptoived The 
many experiments of I ubbock upon ants left 
no doubt in his mind that the sense of smill 
IS highly develop in them Indeed, it is 
the acuteness of the sense of smell which 
attracts many msects so unerringly to given 
nbiects, and which has led many persons tc 

believe them shaip sighted Moi-‘*" 

innumerable glands and special < 

secreting odours furnish the strongi- 

proof of the same fact home of these, of 
which the osmatenum in Papiliomd larve 
ind the eversible glands in Faroriwia are 
conspicuous exampln arc intended for pro 
tection against mimical msects w other 
animals , while others, possessed bv one only 
of the sexes are obviouslv mtendea to please 
11 r attract A notnble development of this 
kind IS seen in the large gland on the 
hind legs of the males of some species 
the ^Imd being a modification of the tiliia 
" atortion of the tarsus, as in the 


[oreover, the 


abdoauwl appeMsges f 




(after W ill 

(iiltrT Packard)' 
III ty spparatin of Met 

._ i some (after Oraber) 

ie diowina lympanum ■ uditcry nerv 
iele of Home aa well as munela of 


t Sensory Orxa 

duanunmilie scuio . _ 

si^l Miblwtlu (after 

Lhryinptla f smdl ui on ---- — 

of wna ry cir of insecififter Mull snd lie my) 

fore III , of this locust I diaaramr .. - 

sooar uuc of f ilaptenus seon Ir m i.— 

> Id pen I g id clos ne mi i 
raber) All very gre dy enioigco 

Witness those of (he common h msc fly and of the Libellulid'e or 
dragon flies 11 is obvi his from the structure of these compound 
eyes thit impressions through them must be 
sery diffeant from those received through 
rur own, and in iMint rf fact the expert 
mentalresearchescf tliekson Vlaleau Ticke 
and Lemmermmn lankrith 1 xner and 
VuUlanes have practically estiblished the fact 
hat while msects are shortsighted and per 
eive stationary objects imfierfcctly, yet tnor 
compound eyes are lietter fitted than the 
vertebrate eye for apprehending objects set 
m relief or in motion and are likewise 
keenly sensitive to colour 
Sofarosexpenmentshaveg ne tbeyshow 
that insects have s keen colour sense though 
here ogam their sensalions if colour are 
different from those proiluced upon u^ 

Thus, as Lubbock has shown ants aa very 
sensitive to the ultra violet ra)s of the spec 
tram which we cannot perceive, though he 
sras led to conclude that to the ant the 
general a^iect of natua is presented in an 
aspect ve^ diflEeient from thst in which it 
appears to us In refeance to bees the 
experiments of the same author prove clearly 
that they have tbu sense of colour highly 
developed as indeed might be espectui 
when we consider the part they have pU}ed 
m the development ci flowers While these 
expenmeote seem to show that blue is the 
bee’s fawMnte colour, thu does not occonl 
with AlUrt Mailer’s experience m nature, 
nor with the raieral experience of amanans 
who, if asked would very generally agree 
that bees show a preference for white flowers 
TmuA —The sense of touch le luppoaed 
to leeide chiefly in the sntennae or Miers, 
though It requint but the simplest oneerva 
tua to ihow that with toft bodied mieett the senae restdee in 
any portion of the body, very much as it doss m other anunals 

pro 1339. VOL 52] 



a—bsiuoiy Organa m li 
■murr (oiurbrniib) s 
in Vespa (after Hauler) 


ens ry nta on antenna of yonng wingleoa A/tu ieru 
nell in May baolla (after Hauler) c ornn of wtell 
^ oigw of Tinmei damfet • tibial auouoty oraon 

. i otMory pits Mtonua (after Sidles) a organ of lools m nujutbe 

otyuMtmlrmvidmiWa) p organ of toalein labiiim of aame^itoct (oftor Will), o 
organ of (11100010010010710 (after Hiiiuer) H, aenoaty pHooe dcproaolom on Ubw of Tamos 
(oftnStokas) 1 toridnalpornonofontcniim^ifjprMumnsfnwdiw t oetk-ihspedorgant 
( oiuersoc I tuba m poKonor duunbsrisftw 1 ubbobk) a, loaguuduul lecaeo threoidi 
portloBof «a||Mliua of awaiuue of werker bca^ihbWiiic auaory haua and oupp^ eUaotary 
aiaBna(afbiCtieabgsi) All very grntly tnlarfed 

European if rUrAwCD and our own if A«tpVitn(Stittdi) The 
p eee eii ion of odonferoue'^ands, in other words, implies the poe 
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iMPOii of oUactorjr oqpuu Yet there n amoiig meeetf no one 
kpecuheed cd&ctoryoisui u among vertebntea , for while there 
u coochurre ptoof that thu eenae reetain the aoteniHe with many 
inaaeta, eapeoally among Lepidopteia, there m good evidence 
that m WNiM Hymcnoptera It ukiadiaed inanampollaattbe baie 
of tlM toagne, while Oraber givca reaioos for believing that in 
certain Ommptera (BlattKbe) it u located m the anal cera and 
thej^pi 

In remurd to the renae of hearing, the moiit canial 
otpeninentatioa will ihow (and general experience confimu it) 
that moat insecti, while keenly alive to the dightett movementi 
or vibrationi, are for the most part deaf to the sonndi which 
affect ns That they have a sense of sound is equally certam 
but Its lai^ is very different from ours A sensitive flame 
arnuiged for Lubbock by the late Prof 1 yndall, gave no responsL 
from ants, and a sensitiieimcTophone, arranged for him by Prof 
^11, gavt record of no other sound than the patter of feet m 
walking But the most sensitive tests we can expenmentnlly 
aj^y may be, and doubtless arc, ton gross to adjust themselves 
to the finer sensilnkties of such minute, active, and nervous 
creatures There can be no question that insects not only pro 
duce sounds, but receive the impression of sounds entirely 
teyond our own range of perceptnn or as Lubbock puts it 
that “ we can no more form sn idea of than wc should have 
been able to conceive red or treen if 
the human race had been blmd The 
human ear u sensitive to vibrations 
reaching at the outside to 38 000 m a 
second The sensation of red is pro 
duced when 470 millions of millions of 
vibrations enter the eje in s similar 
time , but between these two numbers 
vibrafions produce on us only the sen 
ration of heat We have no especial 
organ of sense adapted to them ' It 
IS quite certain that ants do make 
sounds and the sound pniducinf, oieans 
on some of the abdominal lomts have 
been carefully descnlied Ihe fact that 
so many insects have the power of pro 
dttcing sounds that are even audit I ( 

IS the best evidence that they 


Sptcuil Stmt <utd 6tnte Organt — 

While from what has precede it is 
somewhat dilficult to compare the more 
obvioat senses possessed ^ insects with 
our own, excem perhaps m the sense 
of touch, It IS, J repeat, just os obvious 
to the careful student of insect life that » k 
they potsesi special sensei which it is ~ 
dif&mlt for us to comprehend. Die 
sense of directioii, for instance, 11 
very marked in the social Hymena|)tera which we have been 
coandenng and in thu resp^ msects remind us of many 
of the low vertebrates which have this sense much more 
strooglv developed than we have Indeed, they manifest more 
especUly what has been referred to m man as a sixth tense 
vu a certain Intuition which is esientully psychical, and which 
undoubtedly serves and acts to the advantage of the speaes as 
folly, jperhape, as any of the other senses Lubbock demon 
stratea that an ant snll recognise ont of its own colony from 
among the individnalaorknQuierooloiw of the same speoet, and 
when we consider that the members of^a colony number at times, 
not thoownds, hut hundreds of thousands, thu remartu^ power 
will be folly appreciated 

T ^ nent CTT enmtm w ^bhnd.^Mid can have no sense of^l^t 

mwe buildings, and puhrerue various ports of elaborate fomiture 
without ooce gnawiqg through to the surface, and those species 
which use clay, snll W up their borrowings to strei^hen the 
mpporta of stmetores wfaioi muht otherwiee fall and mjore the 
nuecla or betray their srork The bat in a lighted room, though 
hUnded os to light, wfU fly in all direetioiu w^ such swiftneas 
—1 „£.nn.,g ertamty oi av«<bi« coripUMiois. or contact, that 
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sense which, whileapparentlycombiniiigsoiiiearthcotherscBses, 
has manyattnbutes p^lur to itself, and however difBcak it may 
be for os to aualyae the remarkable sense of direction theraeanbe 
no doubt that many insects postern the power of cornmumcmliig 
at a duttnee, of which we can form some oonceptiun by what w 
known as tekpatby m man Thu power would seem to dspend 
neither upon acent nor upon hearing in the ordinary under 
standing of these senses but rather on certain subtle vibratioDi 
at difficult for na to comprehend as u the exact nature of elec 
tncity The foct that men can telegraduoUly transmit snund 
almost instantaneously ar und the glope, and that bu vent 
speech may be telephomcally transmitted as quickly aa uttered, 
for thousands of milts may suggest something of this subtle 
power, even though it fiimub no explanation thereof 

rht power of sembling amongu ctrtain moths, for instance, 
especially thoae of the family Bombycid i, iv wtll known to 
entomologists, and many remarkable instances ire recorded I 
am templed to put on rtcird for the first time an individual 
experience which venr well illustrates this power, as on a number 
of occasions when I have nartated it most persons not fiimilwr 
with the ^eral fimts have deemed it remarkable In 1863 I 
obtained mm the then Commusionci of Agncultnre, Colonel 
Capron, tgm of Sarnia tyuthui the Ailanthus silkworm of ^fajion 
which hadbeen recently intnluced him I was living in 



Chicago at the time and in my garden there grew two Ailanthus 
trees, which were the cause of my sending for theafoietoid eggs 
I lud every reason lo believe that there were no other eggs of 
this speaea received in any jurt of the country within hundreds of 
miles around It seemccl a good opportnmty to test the power 
of thu sembling and after rearing a number of laTv.e I carefully 
watched for the appearance of the first moths from the cocoons 
I kept the first moths separate and confining a vugin female in 
an improvised wicker rage out of doors on one of the Ailanthus 
trees On the some evening I took a male lo another part of the 
ci^, and let him loose having jveviously tied a nik thread 
around the base of the abdomen to insure identification The 
distance between thi. caplivt fenude and the released male was 
at least a mile and a half and yet the next morning these two 
individuals were togethu 

Now, in the moths of thu fiuaily the male antenna; are 
elaboiutely pectinate, the pectmotiom brood and each bnneh 
miMitely hdry (see fig S a) These foelen vibrate incctsanily 
while m Ihe fen^e, in which the fceleis are less complex, then 
u a MHillar movement connected with an intense vibnition of the 
whote body and of the wii^ There u, therefore, every reason 
to beheve that the senae u in tome war a vtbiatoty sense, as, 
indeed, at bam n true of all semes, ana no one can study the 
wondetfiilly diversified stmeture of the sntenno. in insects, 
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is|Kcially in males, as very well exemplified m some of the 
Kimmoner gnats (sec hig 5 ,sf, #), without ieefaim that they have 
l>Len developed in obedience to, and as « result of, some such 
sulitle and utuitise power as this of telepathy Fvery munite 
nmification of the wonderfully debcate feelers of the male 
mosquito, in all probability, puuatet m reapmse to the piping 
sounds which the fcmalt is Known to produce, and doubtless 
thnnigh considerable distance 

There is every instification for bdieving that all the subtle 
losmic forces involscd in the generation and development of the 



ti< 4 \ntiniiii of male PhenK 1 lc^ «ith portion of ia> I reill) <■ Urced 
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1 CAiiBRii>(.K —The Harkness Scholarship m C 
been aaarded to Arthur William Rogers, of Christ’s f , _ 

Mr J S Gardiner, of Gaius College, has been chosen to 
occupy the Umversi^s table at the Naples Zoological Station 
I for SIX months from October l 

I The Ncwall Observer reports that the fine spectroscope 
designed for use with the Newall Telescope is now ready, and 
that the paliminary trials of it have been satisfactory The 
mounting W Uen made by the Cambndim Scientific Instrument 
Company, and the optical parts by Mr Brashear, of Alleghany 
Mr i Darwin Mr W G r Ulis, Prof Iiveing, Mr T 
B Wood, Prof M Foster, Mr A FichhoU, Mr A t 
Shiidey, Mr ( Warburton, Pnd Hughes, Mr P Lake, Mr 
O P I ishcr, Mr J Owen, Mr R Menxies, and Mr C B 
Fisher, have lacn appointed I xammirs m the Science and Art 
of Agriculture for the Lnivenuty Diploma The examination 
will be held in July 

Sir David L Sdumons, Bart , hss founded, in connection with 
Caius College a Scholarship in F ngineenng Phe first award 
I will lie made in October The value of the Scholarship iv 
;f4D a year for three years The Salomons Scholar must become 
a candidate for the Mechamcal Sciences Tripos Appbeations 
for further inf irmition should be inadi to the 1 utors of Cams 
] College 


highest arc equally involved in the production and luilding up 
of the lowest of oiganisms, and that the campleving and cum 
pounding and specuilisatiun of parts have gone on in every 
possible and conceivable direction, according to the speeles 
^e highly developed and delicate anlennee in the mate 
Chironomus, for instance may he likened to sn cxUmal bnun. 
Us ramifying fibres eorres|)onding to the highly eomplititcd |>ro 



cesses that ramify from the nerve cells in the internal brains of 
higher animals, and responding m a somewhat similar way to 
external impressions While having no sort of sympathy with 
the fimlish notions that the spintnalists proclaim, to edify or 
temfy the gulhble and unsaentific, I am just as much out of 
sympsUhy with that class of materialists who refuse to re 
cognise that there may be and are subtle psychical jdieiioniena 
beyond the reach of present experimental methods The one 
class too readily assumes supernatural pown to explam 
abnormal phenomena, the other demes the abnormal, because 
*, likewise, w past our limited understanding 
NO 1339, VOL 52J 


. Thi ( onference on Ttehnual F duration held at the Society 
of Arts lust 1 hursilay, resulled in the iduption of the following 

I nkolution ' 1 hit m the opinion of this meeting it is dtsirabk 
thvt provision should be made for examination and inspection in 
the subjects of instruction undertaken by technical instruction 
(ommitUis but not at present included m the schemes of the 
I Scienec and Art IXpartment the Lily and Guilds of I ondun 
Institute and the Soeiety of Arts, and that with the object of 
I g'^'^g vfieet to the same this conference recommends that a 
representative committee U appointed to draw up a report and 
prtjiare recumnicndaliuns on the whole subject 


SCIENTIFIC SEEIAL'i 

Imrri an li tonal of Seten c, June The preparation of |ier 
chloric scid ind its tppbcalion to the determination of potassium 
by D Alla ft Kreider ITie Uiftieulty attendiim the removal 
of thv jMitassium m the ordinary preinrvtioii of this ae id from 
potassium ehlorate may be overeome by using the sodium salt 
instead The ms lubibty of chloride of sodium in strung 
hydruclilurn «itl with the aul of the acid (iroaf (luoeb crucible, 
aflurds a means for the liberation of the perehlune and and the 
removal of the greiler part of the sodium in one operation 
Sodium chlorate is heated until it gives olT oxygen When all 
the peissible «xyy,en has been given ofi and only 5 ie chloride and 
the perchlorate remain the residue is treated with strong hydro 
chloric acid and filtered The petchloni end is thus hwratetl, 
and the sodium pieeipitatcd as cnlurule fhe lujuid is decanted, 
and undergoes the wime operation again The solution, con 
tainmg hvdioehlorie and jierchlotK acids and a small amount of 
sodium chloride is evaporated till the former acid is dnven off 
and the heavy white fumes of the perchlone acid appear It 
IS then ready for potassium determinations, with which the 
small residue of sixlmm does not interfere 1 he filtering is done 
by means of a Gooch crucible, and the operation requires less 
time and attention than the old process, and is much less 
I dangerous Mode of growth and development of the gia|fiiobUc 
genus Dtplogtaptni, by R Ruedemonn By the possession of 
a pneumatocyst and the arrangement of the reproductive organs 
at the hoses of the stipes, the colonul stocks of Dtflograflus 
hove a general similarity to those of certam StfMan^ora, while 
the chiunous structure of the hydrotheoe and gonangw can only 
he referred to the Sertulanans It thus becomes evident that 
the mus IHpUgraptus, like so many pabeoxoK fomla, has the 
combmed properties of dififcrent grou^, thus giving valuable 
hmts in rqcard to the common ancestors of thoee groups —On 
the elevation along the Rocky Mountain range in British 
AmencB stnee the close of the Cretaceous period, by Dr G M 
Dawson In the mountains, the cretaceous rocks have been 
involved in all the flexure, faulting, and overthrust suffared by 
the Fateozoic, and both m the mountains and foothills these 
rocks are found at all angles up to vertical, and even overturned 
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It u thui difficult to know the amount of elevation of these 
rocks, bat about latitude jo* the Lose of the cntaieous must 
in Mveial places have consideiably exceeded io,aoo feet in 
altitude 

Symmfi Monthly Meteorologtt-ai Magnuu, June—The 
pnncipal artmle deals with rainfall in China, with remarks 
by the editor, based on observations made &om 1886 93, and 
mbluihed in vannus places by Dr Dokerck, of Hong Rung 
^e mean annual rainfall is small in the north, and increases 
matly towards the south In the (lulf of Pe chi li the full is 30 
inches, but reaches double that amount in the Delta of the Yang 
Tse Kiang, 58 inches at Hankow, and 6b inches ^ Nmgpo In 
Formosa it ranges from 60 to 90 inches, but at KKlung, in the 
north east, it reaches 148 inches 'ne seasonal rainfall is 
shown in tables divided into six distncts Notwithstanding the 
proximity of most of the stations to the sea, the dutnbution is, 
generally speaking, of that tjpe wh<eh prevails over the greater 
part of Asia 

SOCJEriES AND ACADEMIES 

London 

Royal Society, Janusiy 24 “ Mii m Metallography of 

Iron ’ Part I By Ihomas \ndrews, h R h 

In the course of 1 research a ith high microscopical powers 
(including 300, 500, 800, l 3 oo, and uiiwards to 3000 diametersj 
on the micro crystalline structure of large masses of wruu|,lit 
iron, the author observed the following novel metallurgical 
facts — 

When large masses, sesenl tons in weight, ofpracticilly ) ure 
wrought iron were allowed to slowly cool from a white heat a 
secondary or subcrystallisation of the metallic iron occurred 

1 he normal pnmary crystals ot the iron, or those which have 
hitherto been r^rotd as constituting the ultimate struelure of 
the metal, were found to enclose a sulieiystalline forniation con 
sisting of very minute, and much smaller, crystals of pure iron 
also belonging to the repiUr order of crystallisation These 
crystals sometimes maniKsted the hexagonal form, the pre 
doimnant angle being about 120 and often they assumed the 
form of simple cubes The secondary crystals were contained | 
within the area of the larger primary er)stals 

Typical illustrelions of this duplex er>s(illisatian found in two 
luge iron fnigings ore given in h igs 1 and 3 , and the relative 
dimensions of a number of individuil (ly stall are given in the 

^e results of twenty measurements of the pnmary crystals 
and twenty measurements ot the secoii Ury crystals taken on each 
formng sue given on these Ubies 

The markings of the intcrerystslline spaces or junctions of 
the secondary crystals were very clesrly defined, but they were 
exceedingly minute 1 he general f irni contour, and relative 
ure of the pnmary and secondary crystals, ax seen in section, 
will be notic^ on reference to the 'iccuratc tracings, 1 igx i and 

2 The linear dimensions of the primary crystals would avcrsge 
about o 01 inch, the linear dimensions of the secondary crystal 
avemgii^ about o 001 mch 

Jui^ng roughly from the indications of the average micro 
measurements, there would appear to be approximately 
1,000,000,000 of the secondary cry stsis in a cubic inch of the 
metallic iron 

In the case of both the pnmary and secondary crystals the pre 
■lominant well defined angles of the fiuxtsof the crystals hovered 
more or lesaaliont the angle of l3o' The mxjonty of the angle 
readtnn, made with the goniometer attached to the microscope 
mdicaung j^erally a honfonal structure on form of crystal 
lisation There were, however, also perfect cubical crystals 
observed 

The observations were made with a Rom first clau microsuipe 
The micro measurements afford an indication of the comparative 
sue of the pnmaiT and secondary crystals These measurements 
were carenilly taaen by a Jackson micrometer, and in some 
fuses by a Ramsdenscrew rmoometer, both accurately calibrated 
nhth a standard stage micrometer The wrought iron fbrmngs 
on which the observations were made were coiutitutM of 
pneticaUy pure hammered wrought iron, the dimensions of the 
mass being about 10 feet long and about la inches square Ihe 
great Icn^ of time required ibr such. Urge masses of iron to 
fool firom a white beat appeared to iadlitate the production of 
the crystals of the tcconda^ formation 
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The rahm nlt of this duplex crystallisation haxa) paroitly been 
as follows '.^The mass of metaihe iron on coohng h uing reached 
the crystallising point at sbout 740' C , the periphery ot skeletons 
of the Uiger or pnmary cryslals were then fornied As the 
period of coding was however, very slow, the semi fluid or 
viscous metal in the mltrior of these primary i ryvtsls was on 
finfUly consolidatmg, ipparently further broken up r -.ubdivided 



into a ronsiderable numlier of smalltr rrystals, irilosed within 
the boundary nr penphery of the pnmary crystals 
In the course «f further experiments on the c noting of Urge 
masses of wrought iron the vuthor has also found, by the use 1 f 
high power of^ectives, that the secondary crystals sometimes 
ent losed a still more minute forpi of crystals of pure iron of the 
cubical form, which may hence lie rt^rded as cnnetitiiting a 
tertiary system of crystallisation m pure metallic iron Ihist 



expenments therefore indicate that large masses of heated 
wrought iron, on eoohng from above the temperature of the 
crystalliratinn of mtUlhc iron, vis 740* C , ore capable of 
crystalliiing in three distinct modifications which may tentatively 
be called the pnmary, secondary, and tertiary system of crystal 
bsabon m iron, these various crystallme modifications being all, 
however, connacted wift (he regular system of crystallisation 
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le n tmaller mwMes of mctaUw iron, each u rolled 
pUtet, or iheeto, u tlieee u the eowM ^ manu&cture npwlly 
cool, and are frequently m a ni pn l ated dimig the fiDuhing pro 
ceawa at temperaturea below the cryatalluug point of wroogfat { 
iron (740* C) ^ I 

The microeeopKal examinatiotts weiwwde on carefully nee I 
pared and pohahed aamplea, etched In nitnc ahid (i part HnO„ i 
sp nr I ao, and 49 paita wate^, and by theuae of high micro I 
acopical polren (1 inch to inch, and other ojertivea) The 1 
drawings were accurately made with the camera lucida In each 
observation the etching was prolonged, under constant oh 
serration with lenses, a suitable tune to develop the accurate 
structure of the metal < 

June 13—“On the New Gmm drtained from Uranimte* 1 
Fourth Note By] NormanLoclcyer.C B„F R S 
Continued eapenmenu on the gases obtained by heating the 
mmeiak broggoite and eusenite m trarwa have revealed the 
meaence in the spectrum of an important hne in the infra red 
By companaona with the solar spectrum m the first order gtsiUng I 
spectrum tht wave length of the line has been approximately 


(a) Contranwise, when we are dealug with a known cot 
pound gas I at the lowest tensMUi we may get the complete 
spectrum of the compound without any trace of im consents, 
and we may then, by inereastiig the tenwm, gradually fanng m 
die lines of the coosWueott unUl, when eomplote diasocia 
tion IS finally readied, the spectrum of the compound itself 

on these lines, the spectrum of the spark at at- 
mo^enc pressure, pasnog through the mi, or gaaem distUled 
from broggente, haa heea studied with rArence to the special 
Imm C (hydrogen), D„ 667, and 447 
The first resutt is that aU the Imet do not vary equally, aa they 
should do if wa were dealing with a umple gM 

The aecond result u that at the lowest tension 667 is re 
latively more brilliant than the other lines , on increasiiig the 
tension, C and D, considerably increase t heir bnlby^, 667 
relatively and abeolutely becoming mote fee^, while 447, 
seen easily as a narrow line at low tension, u almost bioad^ 
out into invisibility aa the teuiion is increased in some of the 
tubes, or u greatly bnghtened as well as broadened in others 
(hig I) 
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> ijrht ilx) at 1 y ’ 
With air hnal 


determmed ss 7065 There can be little doubt, from the 
observations which have been made, that this new ime is 
coincident with a chromospheric line which occurs m Young s 
list, having a 
on Kowland’a 
It follows tl 

chromospheiK lines in Youi^s list which have a frequency of 
100 have now been recorder in the spectra of the new gas or 
gases obtamed from minerals by the dutillstion method 
These are as follows — 


frequency of 100, and of which the wave length 

scale u stated to be 7065 S 

lierefore that, besides the hvdrocen Imes all three 


587598 
4411 8 


The wave lengths of the lines are in Rowland s scale, as giien 
in Schemers Astronomical Spectroscopy ' In a partial 


The shove obseisationssrere made with a batliry of five Grove 
cells the nduition of cells from 5 to 2 made no difference m 
the phenomena except m reducing their bnllianey 
Reasomng from the above obaervations, it seems evident that 
the effect cf the higher tension is to break upa comprund or 
compounds of whidi C, D„ and 447 lepresenl constituent 
elements while at the tame time it would appear that 667 
represents a Ime of tome compound which u simultaneonsly 
dissociated 

The unequsi behsviour of the lines has been fiirther noted m 
another npenment m which the products of distillation of brog 
gerite were olisersed m a vacuum tube and photographed at 
vsnous stages After the first heating, and 4471 were aeen 
bright before sny hnes other than those of carbon and hydrogen 
made their appearance With continued heatmg, 667, 5016, and 
492 also appeared, although there was no notable increase of 



lie s Diagram showing urder in which In o aj pasr m simlnun of vac u n tube when brilaKC itc u heaMd 


revuiun of hu chromosphcnc list. Prof \ oung gives the etvm 
line 5316 79 as also havmg a frequency of too in the chtomo 
sphere but, up to the present, tlib line has not been among 
tnnae obtamed m the laboratary 
“On the New Gaa obtained from Uranimte fifth Note By 

J Norman Lockyer, CB , f R S 
In a forma communication I pointed out the spectroseopie 
evidence, ftiimshed by the isolation of hnes in certam minerals, 
which indicates that the complete niectium obtained whoi brog 
gente is auboutted to the diatiUauan method is produced by a 
muture of gates 

In order to test this view, I have recently made some ohaei 




(t) In a aun^e gas like hydrogen, when the tension the 
ehicfrK current given by an induction cctl is increased, by insert 
mg first a jar, and then an air break mto the cuemt, the effect la 
tolncteaacthebiilliaacyaiidbreadthof allthe lines, the bnllianey 
and breadth bai% greatest when the longest air break u used 


> Frasttiranilation, p 1S4 
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bnghuiess in the yellow line, still further heating introduced 
admtioml hues 3048 and 6347 

These changes are represented graphicidly m the following 
diagram (fig 2) 

U wu recorded further that the yellow hne was at times 
dimmed, while the other hnei were bnghtened 

“ On the Ongm of the Tmadiate Spiculea of LttuttltHta 
By f. A Minchin 

Chemical Society, June 6—Mr A Vernon Hareourt, 
Presutent, m the chair -*ne following papers were read —The 
moiecuiar refractions of dissolved wts and acids, by J H 
Gladstone and W Hibbert The authors show that m many 
eases when a pure substance dmdves in water, an altaiatioii of 
Its specific rMractive energy ocean —A comparison of some 
properttes of acetic and aM its chloio and bnmo derivatives, 
by S U Pickeimg A number of thermal and other physMal 
properties of acctoc and, and its monochloro and monobramo 
denvataves have been quantitatively exaimned and compand, 
four distinct oyitalline modi fi ca t i on s of monodilotaoede acid 
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phtlqrtiu 

theM leemto be /I nephthrl up}i 
(I a 4) and 

(I a 4 > a 4)—Ae 

nemicat fa ead c , bjr O Young The IntenwtKNi «f V 
and phmylaemicarbande yidds a diphenyloxytiiaaole 
NPh NHv 

i«. »>• 

whidi on redactna givea diphenyitnazole 
NPh N^ 

I %cn 

CPh N^ 

—Note on the latent heat of fiiuon, by N I' Dcerr Acid 
compounda of tome natural yellow colouring matter*, part 1, 
by A 0 Perkin and L Pate 1 he yellow cotonnng matterh, 
nucrcitin, rbamnaan, rhamnetm, Inteolin fiaetm and aionn 
form orange or acarlet rryitalline compound* with aome of the 
mineral acid*, catechin and macennn do not yield *uch com 
poundk —Action of lulphur on a mtronaidithalene by A 
Herxfelder On heating a mature of culphur and a nitro 
naphthalene an amorphou* lubstancc i* obtainM, which probably 
ha* the conatitution 


CH Cll C' 


^CH 




and 


which the name aa* thionaphthalene 1* given 
Mathematical Society, June 13 —Major MacMahon, K A 
h R S , Prendent, m the chair —Mr Cf H Bryan, P K S 
communicated a note on an extcnkion of Boltamann’i minimum 
theorem, by Mr S H Burbury P R S —Dr J Larmor 
P R S gave a brief *keteh of 4 paper by Mr T Bull, entitled 
On the form of the energy intc^al in the variable motion of a 
vucou* incompretdble fluid for thi taw. in which the motion n 
two duneiuuotial, and the uue in which the motion i« tymmetneal 
about an axil A paper by Dr Routh, F R S , on an expomion 
of the potential function i/K • ‘ in Lagendre** fonctioni wa* 


1 reudent itated that Prof A M Nadi of the PreMdency 
College, Calcutta, had died on the voyage home, for a two 
year* furlough, after twenty yean rendcnce m India 
Zoological Society, June 18 —Sir W H Flower, K C B , 
IRS, Pruident, in the chair —Mr J Graham Kerr read a 
paper on lome pomts in the anatomy of NtmMut fomftltus 
The author advocated the abandonment of the view that the 
arm* in Cephalopodi are pedal, and the retumption of what 
appeared the inherently more prohal le new, that they art 
procemei of the head r^on In conclunon, the author drew 
attention to certain indications which ^ptared to point to Ac 
Amphineura, and eipecially to the Chitons, as Wig of all 
living Molluica those which most nearly approximate to the 
Mcestral form of the ume when the Cepholopods divoged from 
the main Mollnscan stem —A communication was read from 
Mr 1 E Beddard, P R S , and Mr A C Pladdon, contain 
ing an account of a collection of Nudibranchiote Mollusca 
recmtly made by the latter in Torre* Strait* —Mr Bonloiger 
read a paper on a large collection of fishe* made by Dr C 
Termt* in the Rio Pnraew.KA communication wa* read from 
the Babtt Ram Bramha SfoiyU, giving on account of the moult 
^ of some Bird* of Paradise in the Zoological Oardeni, 
CalCTtta.—A communication wu read from Mr O Thoma* 
a^CtdonelJ W Yerbury, giving a description of a ooUWon 
of m a mm al * made at Aden ly Gnml Yermity in (he winter of 
this year It was shown that thirty six qieW of mammals 
we« now known to occilr m the Aden diatiict —A com 
municmion wa* read from Mr Edwyn C Reed, contaimng a 
list of the Hemiptera Hateroptera of Chili —Mr H H Dnice 
a niper on Bornean butterfbe* of the funily Lycsemdie, in 
which he 1^ catal^ed all the necie* already recorded from 
that itlaad, and mtve deacnptiona of a con*uM!able number of 
ptwtnally from Mount Kb* Bala. Mr Dmoe 
•tated that the nutsber of butterfllca of thia feuly prevwaudy 
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forded fr 


_d from Borneo wasabout 75, and that hi* paper eontaliMd 

references to about **o —A commumoatioa was read froos Dr 
A G Butler, contaimng an account of a small cnllectloB of 
butterflies sent by Mr R Crawshay from the country west of 
Lake Nyam Five species were described a* new to aaence 
—Mr J Anderson, F R S read a paper desenbingtcollectxm 
of reptiles and batrachuds made by Colonel Yerbury at Aden 
' ts neighbourhood during the past winter —Mr Bonlengery 
S , gave an account of the reptiles and batrachuuis ctdleeted 
twDr A Donaldson Smith dunnghui recent evpeditMO in 
Western Somaliland and the Oalla country 
Royal Meteorological Society June 19 —Mr R Inwards, 
President, m'the chair—Mr R II Curtis read a paper on the 
hourly vanatuin of sunshine at seven stations in the Bntish Islet, 
which was baaed upon the records for the ten yean i88i>90 
Falmouth is decidedly the m st sunny station of the seven, hav 
'uly avei^ amount 1 f sunshine of 44 hours This 
IS rudf an hour more thin that recorded at Valencia, and 
three quarters of an hour more than at Kew Of the other four 
stations Aberdeen, the nu st northern but at the same time a 
coast station, with 3 64 houn his more than either Stonyhurst 
or Armagh, both mknd stations whilst Glasgow with only 3 
hours, or about a quarter of it* possible amount, has the 
smallest record of the seven a result to some extent due to the 
nearness of the observatory to the large manu&ctuntig works with 
which the city of Glasgow alxninds At Valencii, Kew, Stony 

hurst, and Armagh, the maximum duration is reached in May 
the daily mean amount varying in the order named from 6| to 
6 hourt At Falmouth and at the Scotch stations the increase 
goes on to June, when the mean duration at Falmouth reaches 
74 hours, at Aberdeen 64 hour* and at (.lasgow 56 hour* 
January and December are the most sunless months of the year 
The moat prominent feature brought out at all the stations n the 
rapid increase in the mean hourly amount of sunshine recorded 
during the first few hours following sunrise and the even mote 
rapid fiUling off again just before sunset —Mr H Harries read 
s paper on the frequency, sue and distribution of had at sea 
Ihe author has examined s large number of ships logs in the 
Meteorological Office, and finds that hail has bem observed m 
all latitudm aa &r as ^ips go north and south of the equator, 
and that seamen meet with it over wide belts on the polar side 
of the 3Sth parallel 


Royal Irish Academy, June 10—Dr J K Ingram 
President in the choir A paper on a basaltic hill of Tertiary age 
in county Gslway by A MacHenry and 1 rof W J SoUiu 
IRS was read (commumcated by iwnmssion of the Director 
(leneralof the Geologieal Survey) fhe extensive occurrence of 
basaltic djkes running with a general north west to south east 
direction throwh the whole northern third of Ireland has been 
desenbed by »r Archibald Geikie who in a bold but true 
generahutioD, has referred them to the Tertuuy period The 
authors bring forward evidence of a stdl more southern and 
western extension of i(,neous activily in Ireland during thu 
period, basaltic rock* sunihur to those it Antrim being thosvn to 
occur at Bunowen, seven miles south west of Cliiden, and 
thus about five or six miles north of the latitude eff Dublin 
They form a hill rising to a height of 300 feet above the sur 
rounding plain, which is compos of gnetasoee rocks, through 
which the tasalt ha* been extruded The hiU trends Iran north 
to south, and is 450 yards in length It consuts of olivuie bear 
mg dolente, and vasicular basalt contaimng unaltered glass, and 
8 substance which has been desenbed t as a mineral under the 
name of buliite This substance 1* shown not only to occur 
in the vestcIcB of the basalt as volcamc glass does in the 
' tmygdaloids of the rynemouth dyke desenbed by TeoU, but 
also to contnbute to the ground mafv, where it presents all the 
chaiacters of an mterstitial glass lu most remarkable chanwter 
IS Its extremely low specific gravity (1 76), which u small even 
for a hydrous volcanic glass, such u this so called mideral must 
be admitted to be 

Paris 


Academy of Bciencea, June 17 —M Conn in the chair — 
The President announced to the Academy the decease td M 
Vernenil, membm of the Medicine and Surgery Section —A 
note on the law of absorption of bands 0/ the oxygen 
spectrum, by M J Janssen —On the necessarily harmonic 
mm of diajdacteienU in ocean rollers, even when the 
> OnHuIhi* byE.T Hardauui snd K HuUfPrwr R 1 A bscend 
Saw, vet In p x6i,) 
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Mr termi of the ei]iwt;o«8 of movement ere 
i-d|by M J BotiwinA] —On the combimtion of 


m|>:lictid, ^ .. _ _, _____ 

frtt nitroM with the etemenU o&cerbin Hmulphide, by 
M Bertbmqt (See Note*, p oosTWA new combination 
f irgon, iti lynthLsii and analyiu, by M Berthelot (Sec 
Nftes, p aoa ) I’repuation aiM nfopertiM of jiure fmed 
III ilybdenum, liy M Henn Mouiaiv||Pui« fiistd molybdenum 
han lieen obtamed by iiieani of the eleetnc fhmace lu proper 
lies and reactions are very fully given in the pai>er Among 
these It M »Uted to ha\e a density » g oi, to be as malleable as 
inin, and capable of being filed cold or forged hqt When 
heated m contact with cirbon, tt forms a steel by cemtntstion 
much harder than the pure inetal< It U sfiggested that tnolyb 
denum may lie used in the Bessemer process m place of man 
ganese, because it furnishes a vblable oxide disengaged in the 
gsseous state, and sny excess of the metal remaining in the iron 
would be as malleable as the iron itself, and simiKrIy capable of 
being hardened -Action of phenyl iscxryanate on campholic, 
cxtboxylcomphohe, and phthalie acids, by M A Haller Dts 
coicry of a tnird permanent radiation of the solar atmosphere in 
the gas from (leveite by M II Destandres The line of wa\e 
length 706 55 has been obtained in the spe< trum of cleceite gas, 
usings very luminous tube Ihis corresponds to a third per 
irunent chromospheric line, leasingnowonly the green line 531 66 
the coronal line not obtained from terrestrial sources The 
new line corresponds with a line observed in the argon spectrum 
by the author employing sigon prcparol by means of lithium 
It bears out the suggestion of Prof Kamsay that argon and 
elevcitc gas contain s common constituent -Comparitise 
obsenations with declinometers of different magnetic moments, 
Iw M Ch I agrange —On the molecular imnsformations of 
chromic hydrate, by M A Kecouro —On vmie liasic halogen 
compounds of the tlkabne earthy metals, liy M Tassilly 
Action of heat on the double alkaline nitrites of metals of the 
platinum group Indium compounds by MM A Joly and I* 
L^idsf Among the products of the action of heat on potassium 
indium nitrite the author signalises the compounds 6IrU| 
K| 0 , and i2lrO. K ,0 On the ammonium sodium aeid *— 
states, by M I, * ‘ " 


3 Na ,0 3 ( 
are detci 


by M I, A Hallopesu Ihe compounds 16WU, 
36fH,),0 2211 0 and 12WO, |NU4),0 25U O 

'cribed Rotatory powers of some amyl <lenvati\es in 


the liquid and gsseoui states, by MM Ph A (jaye and A P 
do Amaral —On synthesised eolloids and co-igulation, by M J 


_ _n synthesised_ 

W Pickenng SynthelK colloidsbehist when injected 
sascular system, in a very similar manner to the micleo albumins 
—On a new bed of in the rocks of the Central 

Plateau, (7 M L de 1 aunay —Glai lal and fluvio glacial dc|M)SUs 
of the baan of the Durance, by MM W Kilian and A 1 click 
—Onthecoexistence.intbe liann of the Durance, of two systems 
of conjugate folds of different age, by M 1 mile Haug —On the 
lurassic and Cretaceous systems in (he Baleanc Islands by M 
II Nolan —On the Miocene of the Novalaise Valley, by MM 
J K^il and H Douxami —Researehes on the sugar and 
glycogen in lymph, by M A Dastre Lymph contains an ap 
preciable quantity (o 097 per thousand) of glycogen obtainible 
^ the usual methods Glycogen is destroyed in lymph, in less 
than twenty four hours, by a diastasic ferment (lymphodiastase) 
Rohmann has shown the existence of a ferment of this kind in 
lymph rhe glycogen aswears to lie entirely earned by the 
sobd elements and absent from the bquul plasma 1 he doctnne 
that sugar u the aiicuhting form of carbohydrate is thus con 
firmed —Modification of the heat radiated by the skin, under the 
influence <rf continuous currents by M I ecercle —IXmonsIra 
tion, by a new rapillometer, of thn direct actwn of light on the 
ins M Charles Henry—Experimental production of 
^eraliaedganglioutiy lymidiadenomui in a dog, by M fterre 
Delbet The author has proved the infecUuus nature of this 
diseuM, and Jiotuolated the pathogenic bacillus causing it —On 
■ ierapentic#in cancer, by M Jfiml Oibier Details of serum 
o cases of cancer and the consequent cfiects — 
id itshydrologieatpccubanties by M Venukoif 

irthquekesandUieifpenodicity.byM Ch V 


Kildine Island and 
—The recent 
/engnr 


Rant IN 


Metaorologteal Society, May 7 —Prof Hellmann, Prest 
dent, in the dhaw Dr, H Meyer spoke on most probable 
and mean temperatures bf the air rle showed by sereiml 
examples (B^, Nertschinsk, Alexandria) that the values of 
the summit of the curve of freqnency and of the anthmetn. 
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mean exhtlnt a relationship to each other which u dependent on 
cloudmess, an^ shows diutnal and annual penodicitiea which are 
of consid^ble importance for the chanctensum of climate Tht 
same speaker next dealt with the applicability of Lambert's 
formula to the calculation of the asen^ direction of the wind 
He showed that later observers had neglected Lambert’s pre 
supposilkm that iithtr the velocity or pressure of the wind must 
be introduced into his formula, and had employed the 
“frequency instead, a fact which must lead to worthless 
results Hut eien when the formula is cmplojred in accordance 
with Lamliert s instructions the resultant direction arrived at has 
no climatic significance A lengthy discussion ensued, which the 
President summed up as indicating that Lambert’s formula was 
not gtiicfull) regarded os sufiieuig for the calculation of the 
average direelion of the wind Only m the case where the 
mosements of the air be eliise together for a given period, and do 
not (lifftr b) more than 2°, dots it appear at all profitable to 
calculati iht resultant by means of this formula 
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THURSDW JULY 4,*i8o$ * hii ntnm, that wefe«l jt n call attwbon 

to th« ftdmiriiUe form and subtUmct of thi!> one It i> 
■, niiimBi i x.1-■ . 1 , ■•1 ' in 'irr- ■ i i of the oid«f of Uarwin’s, WalUce**, and Bates’ work, and 


THE MOLUCCAS 

Rnttn in dtn Maiukken, in Ambon, den Uliaisem, Sormn 
(Ceram) und Bum Etna Scktldemng wm j^-and und 
Leuten Von K Martia Large 8to Pp- xviii and 
404, and volume of plate*. (Leyden E j Brill, 1894.) 

HE Moluccas, the spice islands of the fortbest east, j 
were the most powerful magnets which drew the 
fleets of Portugal eastwwrd around the Cape of Good j 
Hope in the fifteenth century, and ip the sixteenth 1 
induced Magellan to start on that voyage through his | 
straits which culminated in the first arctunoavigation of 
the globe They were the most coveted land* on earth 
at the commencement of the hi story of modern discovery, 
the most eagerly sought for, first acquired, and the most 
firmly held of the colonics of Europe. Yet while the 
group has changed hands again and again without 
passing out of European ownership, {he islands are still 
most imperfectly known The system of exclusion which 
animated Portuguese, Spaniards, and Dutchmen alike, 
discouraged systematic exploration, and die works of 
such travellers as have recently made explorations in 
the islands, are for the most part locked up from the 
general reader in the Dutch language In Enghsh, 
indeed, there is the matchless work of Wallace, but 
this, like several later Enghsh hooka on the Malay 
archipelago, is mainly concerned ,with the study of 
biological conditions 

Dr Martin, the Professor of Geology in the University 
of Leyden, already well known for hi* admirable work 
on the Dutch West Indiq^ obtained a grant from his 
t^vemment in 1891, and with a year's leave of absence 
proceeded to the study of some of the more interest 
ing and less known islands of the Malay archipelago 
Leaving Batavia on November 3, 1891, he coasted along 
Java, touched at Bal^ visited various points oa Celebes 
and Jilolo, making such geological and general obser¬ 
vations as were possible in the limited time at bis 
disposal On November 37 he reached Amboyna, and 
until July 37, 1893, he devoted hi* whole time to de 
tailed exploration, determining positions and heights, 
photographing scenery, people and houses, and collect¬ 
ing everything that came in his way in the islands of I 
Amboyna, the Uliasser, Burn, and Ceram In this way 
many places were visited which had never been adequately 
described before, several distnets which had never been 
traversed by Europeans, and some which even the natives 
bad avoided as sacred w unclean. The book is mainly 
geographical, going soTBTwto the structure and vegeta¬ 
tion of the land as is necessary m order to understand 
the life-conditions of the inhabitants, on whom also great 
attention is bestowed. Detailed reports on the geology, 
botany, the birds, insects, and other collections are being 1 
prepared by Prof Martm and other specialists, but 
here he confines himself to the narrative of his ex- 
pediUon, with numerous explanations suggested by the 
preluninary results. 

We so often find that books ^ thtH^I an flabby 
masses of lU-upUmlstered padding, put together at 
second-hand by some big-game hunter or globe-trotter 
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though baaed on shorter experience than theirs, is nope 
the leas scMiUifically put together 

Prof Mditin says in his prefime, that he gives a pure 
record of actual observations taken directly from his 
note-books and collection*. After writing it, he proceeded 
to r«ad up all the available literattire on the subject, 
and took occasion in a senes od footnotes to explain 
»discrepancies or cnticise his predecessors. In many 
respects this is an excellent method to pursue. The 
mind IS free from prejudice or anticipation, and the 
'Observations brmg the charm, and leave the stimulus of 
discovenes. Oh the other hand, unless what is known 
IS previously worked up, there is apt to be much loss 
of time which could be more profitably spent, and points 
of the highest interest, being unsuspected, may pass 
unnoticed We are inclined to beheve, however, that, 
m spite of his modest disclaimer, Prof Martin had a 
very good notion of what had been done before he 
entered the field. Otherwise he could scarcely have 
been so self-denying as to turn away from the people 
of Amboyna and the Uliasser, who have been fiiUy studied 
by van Holivell Joest, Riedel, and others, and give 
attention mainly to the features of the land And in 
Geiam he knew very well where the coast-lines were 
faultiest on the maps, and the mountains and nvers 
scattered according to the frwest fancy of the carto¬ 
grapher , for there he proceeded to fix positions and 
draw maps, while giving attention at the same time to 
general collecting and to the study of the people and 
their customs. 

In view of the distrust which has gradually beset the 
aneroid when used for measuring heights, it is interest¬ 
ing to learn that the result of Dr L. b Siertsema’s 
discussion of the numerous aneroid reading* made on 
this journey is to show that it is, after all, an mstrument 
of considerable prension for elevations well under 
10,000 feet 

The book is to be welcomed as the thoroughly sound 
work of an expenenced man of science, and as contammg 
a notable contnbution to our scanty knowledge of a most 
iascinatmg region, and of pnmitive peoples whose ancient 
customs are last giving way before the pervading 
European influence It suggesto forcibly the importance 
of the study of regional geography in those places where 
the natural equilibrium of life and physical environment 
has not been disturbed , such places as are now scarcely 
to be found. It is cacasperatmg tp thmk that the carelett 
traders and earnest nussionanes who hattot the Islands of 
the tea are every day rejecting sybdlme bodes, the value 
of which seems likely to remain unsuspected, save to a 
handful of anthn^k^sts, until the last of them is 
destroyed beyond recovery The facts tiiat primitive 
man mutt be studied at once<«f he n to be studied at all 
and that purely natural floras amt fiuinas are doomed to 
early disappearance from this planet,ieall for more Vvorkers 
like Profi Martin, and demand them soon. The demand 
IS for educated scientific explorers such as there is at 
present no means for training Ifi this country The day 
when geographical work of (he first mi^itude can be 
dpne by men pluck afid perseverance is almost past, and 
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the explorer of to day must add to hie enterprise scientifi^ 
training, and to scentific training diligent study 
The contrast between the means of training for ex 
plorers in this country and on the contment, suggests 
many curious thoughts as to the pn^ortion in which 
different countries will undertake the detailed study of 
the earth’s surfiice in all its aspects, from which alone a 
true view of nature can be obtained The theoretical 
training in geography only to be obtained in continental 
universities, and the practical trainmg in the use of 
instruments and methods offered only by the Royal 
Geographical Soaety, are too far apart, and until they 
come together the general level trf original work in 
unexplored countries will ffdl far short of the standard 
set by Prof Martin Hugh Robert Mill 


MILL ENGINBERINu 

Steam Power and Mill Work By George William 

Sutcliffe, M Inst C t (I ondon Whittaker and Co, 

•89s) 

HE Speciahst Sen es of technical books is well known 
and appreciated , many subjects are admirably 
treated by well known authors The present volume, of 
some Boo pages, is no exception to this rule, md it fully 
mainteins the high character of the senes In the 
preface we arc told that this work aims at giving an 
account of modern practice for the consideration of those 
interested in the manufacture, control, and operation of 
boilers, engines, and mill work, also of the leading prin 
ciple; and calculations affecting such work, most of the 
subject matter being based upon the personal expeiiencc 
of the author Useful information has also been obtained 
from the minutes of proceedings of the leading technical 
societies and from various journals, adding considerably 
to the value of the book Taken as a whole, this work 
will be of much use to steam users, particularly those 
employing steam power extensively with much machinery 
in operation 

It IS impossible to notice in the space at our disposal 
the large amount of ground covered in this book Hie 
author has arranged his matter m a sensible manner, and 
explains himself in a practical way Many steam users 
are under the erroneous impression that the economical 
firing of a boifer is easily accomplished, that any labourer 
IS capable of handling the shovel, to such men we re 
commend a careful perusal of this work, wherein they 
will discover that economical firing means more than 
they antiapated 

The author has much to say in chapter vi on convec 
tion, arculgtion, evaporation, and pnming in boilers 
These points are thoroughly well discuss^ being all 
important to the hfe of the boiler and the comfort of 
the user The estimation of the moisture in steam as 
delivered ftom the boiler is often necessary, and the 
4ifficulty of obtaining a true sample of the steam has to 
be met Mpeh useful mfiirmation is given on this sub 
joct, and we would draw the attention of the author to an 
instrument 4 esigned by Prof Watkmson, of Glasgow, 
wb^b to give true results for the direct estima 

tiop of si^41MOt4>«s of water in steam. 

Tbpflifittim methods of forced draught are discussed in 
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the following chapter The author, when desenbing the 
closed stoke hole system, observes " It u scarcely possible 
to imagine a case m which it would be wise to adbpt a 
closed stoke hole in stationary work ” This u a very 
usual opinion held by engineers, who beheve that most 
of the break downs in the Navy, through leaky tubes, 
may be traced to this system of forced draught being 
adopted The question of gas firing appears to be coming 
to the front for steam boilers m towns, for the preven 
tion of smoke, and an increased economy in fiiel There 
IS no doubt that a good deal can be said m favour of the 
system The author has much useful information on the 
subject, particularly on the production of gas for the pur 
pose Liquid fuel, again, is another innovation in the way 
of raising steam This system has reached its present 
state of perfection in the hands of Mr Holden, the loco 
motive engineer of the Great Eastern Railway, who has 
successfully applied it to locomotives and stationary 
boilers 

The important subject of a jiure water supply for steam 
boilers is pointed out in the following chapter The 
effects of different impurities are described, besides the 
dangerous lesults involved by admitting grease into a 
boiler with the feed water through contamination with 
the exhaust steam Many furnaces have collapsed from 
this cause We now come to the more mechtmical part 
of the book commencing with the construction and 
general fittings of Lancashire and Cornish boilers 
Taken as a whole, the subject of boilers generally is 
fairly well dealt with In the paragraph on internal flues 
we find no description of Foxs corrugated flues, nor 
those of the f arnley Company both are very commonly 
m use, and should ha\e been mentioned Under the 
head of ‘ meting it might be well to point out that, 
ilthough steel nvets are now the general rule when closed 
by machine, the few hand rivets necessary should m all 
casts be of Yorkshire iron Caulking is now generallj 
done by sttam or pneumatic tools, the best of which is 
certainly Matewan Rosas patent, of Glasgow Probably 
the most importmt fitting fora toiler is the glass water 
gauge and this should close automatically if the glass 
breaks Thtre are many of these m the market, more or 
lesstiustworthy those supphed by Messrs Dewrenceand 
Co being among the best The author recommends the 
pendant syphon arrangement for fixing the pressure gauge 
to the toller This allows too much heat to reach the 
gauge through the heavy metallic fitting, and caimot be 
recommended for this reason The locomotive type of 
sUtionary toiler is being largely used for steam raising , 
It is economical, easily set in position, and produces large 
quantities of steam when pressed 

Under the heading of “Types of Steam Engines,” we 
find much information of a varied nature The Willans 
central valve engine is, however, not described This is 
a pity, because it is now bemg largely used for ordinary 
work, and gives great satis&ction It is 
and wall run for mondis wnthout attention The author 
goes into much deuil when discussing valve arrangements 
for steam engines, commenang with the weU known 
“techmeal school” diagrams of slide valves with and 
wnthout lap, ftc, and ending with the piston valve, then 
follows double beat valves, Corlin valves, and many othms 
All these descnptions are clear and to the point 
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Chapin XXIV to xxxtv may be aaid to contain descnp 
tions of the construction and desitpi of the pnncipal parts 
of steam engines Some formuke are given, as well as a 
few maximom pressures allowable on the different parts 
On page 438, the author says that the pressure of 80 lbs 
per square inch of beanng surface is allowed m locomo 
tive practice between the slide blocks and bars, when both 
tutfaets art of kardmtd tltel It is not the usual pracbce 
to make the slide block surfeces of hardened steel, and in 
engines built years ago, the pressure per square inch very 
much exceed^ this lunit In most recent practice with 
cast iron bars and slide blocks, this limit may be safely 
used The taking of indicator diagrams is always one of 
mterest Chapter xxv deals very thoroughly with this | 
subject Tniils in connection with the power and 
efficiency of engines and boilers naturally follow the 
indicator, and very complete instructions are given for 
carrymg these out, mcluding precautions in advance of 
the trial The concluding chapters of this work deal 
pnnapally with mill work m its many branches Faction 
and lubrication are explamed, and many valuable hints 
are given This book should prove of assistance to the 
steam user The information given is of such a nature 
which will appeal to his partial knowledge of the subject, 
and render him more capable of understanding machinery 
generally N J L 


LECTURES ON DARWINISM 
lecturts OH the Darvnntaa Theory Delivered by the 
late Arthur Milnes Marshall, M \ ,MD,U&c,FRS, 
Edited by C F Mirshall, MB, BSc,hRCS 
(London David Nutt, 1894) 

LL the charactenstics of the late Prof Milnes 
Marshall are strikingly apparent in these lectures 
In dealing with the many aspects of a subject which is 
often imperfectly understood, these lectures are clear and 
forcible, and the metaphors apt and convincing 
The first lecture deals with the history of the theory 
of evolution, and contains a concise and interesting 
epitome of the growth of this great conception, together 
with a brief account of the chief waters on the subject 
The relauonship between the process of evolution and 
the causes upon which it depends are perhaps liable to 
misinterpretation, the want of any feasible suggesuon as 
to the latter being spoken of as a “ fetal flaw ” in, or a 
"fatal objection to the former Undoubtedly the want 
of some efficient cause at first prevented a wide belief 
m evoIuUon, but logically the two questions are entirely 
distmet, and the evidence for evolutum itself would stand 
undisputed, even if eifeiY one of the causes which now 
find acceptance were to be abandoned for ever We know 
that Darwm himself was a convinced evolutiomst long 
before his discovery of the ppnaple of natural selection 
The second lecture treats of arufioal and natural 
selection, and is accompamed by useftil figures showing I 
some of the changes which man has been able to 
accompbsh m the creation of his domestic breeds The 
whole lecture is clear and tellmg, the last paragraph 
being alone liable to possible misco^ption In stating 
that "every species is for itself and for itself alone,” it 
would have bm adviaaUe to bnng forward instances m 
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which a species benefits itself by benefiting others. It 
IS most prabable that such cases were described in the 
actual debvary of the lecture 
Then follow the arguments m fevour of evolution, 
paUeontidogy being first considered We here meet, 
as in many of the other lectures, with exceedingly apt 
quotations from Darwin, Wallace, and others It is an 
unfortunate omission that references are not given In 
the dehvery of the lectures to a general audience they 
may have been out of place, but there could ha\e been 
no difiSculty m their insertion in the present volume Here, 
too, we find many useful figures of some of the extina 
forms which are of the highest interest to the student 
of evolution The reasons for the imperfection of the 
geological record are very excellently, and yet briefly, 
surveyed, and the same may be said of the sketch of 
the argument from geographical distribution, in which, 
however, by an obvious slip, the forest region of Brasil 
IS spoken of as “south of the nver la Plata”(p 75) 

I The argument from embryology was probably the most 
congemal to the lecturer This chapter is well illustrated, 
and contains more deUil than the others The term 
"acquired or larval characters” (p 103) is open to ex 
ception, and the sutement that rudimenury organs must 
be “inherited, for m no other way cm their presence 
be explained” (Joe nt \ is too brief to be clear It is 
probable that this sentence served as a note to be ex¬ 
panded by the lecturer , but it also required expansion 
by the effitor The chapter will be found extremely 
interesting and instructive by those who wish to read a 
popular account of the beaimg of embryological facts 
upon the Darwinm theory 

The chapter on the colours of animals and plants, 
although containing much information in a little space, 
IS not worked out in so complete and balanced a form 
as the other chapters, and in large part consists, appar 
cntly, of notes for the lecturers use It is erroneously 
stated that the colours of certain Icpidopterous larva, 
arc due to their food, and some of the supposed examples 
of the direct action of enviionment are by no means 
proved to be caused in this way 

Then follows an interesting lecture on the " objections 
to the Darwinian theory The figures of Pteropus on 
p 165, although suffiaent in themselves, are clumsily 
anang^ Here, too, many aspects of the subject are 
only treated in bnef lecturer's notes, although these 
frequently contain trenchant remaiks 
The "ongin of vertebrated animals” is next con 
sidered, and the senes concludes with an excellent epitome 
of " the life and work of I) irwin ” 

It will be seen that the sequence of subjects is a 
very natural one, and well calculated to lead a general 
audience to follow and understand the roost prominent 
and important aspects of the Darwinian theory 

EBP 


OUR BOOK SHELF. 

My Climbs tm the Alps ami Caeteasus By A F 
Mummery Illustrate (London t T Fisher Unwm, 

1895) 

Mn Mumubry is a bold roan Not only has he 
dared greatly among peaks and glaaers, but also 
I)e does not scruple to declare that he enjoys mountain 
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climbmif for its 6wn sake He leaves science for others, 
c ires nothing for topography except as ministenng to his 
pistime, and holds a plwe table m abhorrence Ihus 
between his book ind Sir W M Conway’s “Cbmbingin 
the Kinkoram Himilayas,” there is a great difference 
Still this IS common to lx>th a delight in the wild beauty 
and silent grandeur of the crags, pinnaclea and snows of < 
the higher peaks There is, no doubt, a beauty in the 
Alps which all the world can see, as Ruskin has truly 
remarked , but there is another aspect, solemn, almost 
stem, yet with a strange, thrilling fascination, which he 
only can appreciate who has grasp^ their rocky ledges 
or planted his ice axe in their unsullied snows Vain it is 
to rebuke Mr Mummery for treating the mountains like 
greased poles He retorts, unabashed, that the pole is 
slippery, not greasy, and that he enjoys trying to climb 
It But he seMs not to vulgarise the mountains , he has 
no love for the crowd of tourists which now annually 
deluges the Alps, nothing but contempt for the cockney 
“mountaineer" who is hauled up a peak by his guides 
like a bale of goods, or who makes an ascent simply 
because it is “ the thing to do ” Perhaps Mr Mummery 
may sometimes carry daring beyond tne verge of rash 
ness It IS to be hoped that few readers of this book 
will be tempted to follow his example of making difficult 
ascents without guides for such woik requires not onlv 
gymnastic skill, but also knowledge and ludgment whicn 
very few amateurs can ever acquiie Still it is difficult 
to avoid sympathising with his love of a struggle—it is the 
spint which has made England great a spirit which is 
too often lacking in this age of molluscous sentimentality 
and insertebiate opportunism 
Mr Mummery s tKxik, as -we have said contains no 
science and hardly any geograph), but those who love 
the story of a plucky scramble cle irly told in good pithy 
h nglish, will be loth to lay it down It is well illustrated 
with a number of sm ill sketches introduced into the text, 
and eleven full page pictures from either drawings oi 
photographs One or two of these will repay study as 
line examples of the forms of weathered crags None is 
better than the photogravua of the lower peak of the 
Aiguille Ordpon Among the expeditions described are two 
ascents of the Matterhorn by unwonted routes, a passage 
of the Col du Lion and Col des Courtes, as< ents of the 
Teufelsgrat (written by Mrs Mummery) of the Aiguilles 
des Chormor, Gr^pon du Plan, Verte (also by two un 
wonted routes), and of the Dent du Kequin I he c haptei s 

on the Caucasus describe some fine excursions, the chief 
of which IS the first ascent of the Uyehtau (17,054 feet) in 
1888, i magnificent peak, called in the Alptne Journal 
of that date Koshtantau, for apparently this and a slighti) 
lower summit to the east (climbed by another paity in the 
following year) indulge in a distracting habit of exchang 
ing names In a concluding chapter Mi Mummery 
discusses vanous moot points in Alpine craft, advocating 
a preference for “ two on a rope " in difficult places, i 
preference which is not likely to pass unquestioned by 
some of his brother climbers T G Honnj-y 

Datfjf Backnology By Dr td von Freudenreich 
Translated by J K Ainsworth Davis (London 
Methuen and Co, 1895 ) 

An English translation of Dr Freudenreich s little book 
appears very appropriately at the present juncture when 
serious efforts arc at length being made to raise the 
standard of our dairy produce by providing special 
courses of study for those engaged in its pi^uction 
Although some of the penpatetic instruction on dairy 
work instituted in vanous distneto by local County 
Councils has not been attended with the success antici 
psMd, yet there can be noi doubt that systematic training 
in this direction is very urgently required As the trans¬ 
lator truly remarks Not only Denmark, but America, 
France, Germany, and Switxeiiand are ffir ahead of us 
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in these matters, and compete against home dairy pro 
ducts with only too much success, while Australia is 
rapidly becoming another senous nval ” The informa¬ 
tion contained in “ Dairy Bacteriology’ as to the seton/t/fe 
origin of some of the troubles with which, in actual prac 
tice, the manufacturer of dairy produce is only too well 
acquainted will doubtless be a revelation to many, whilst 
the instructions given for their successful elimination 
from the dairy should at any nte impress the student 
with the hopelessness of attempting such delicate opera 
tions as are involved in dairy work without an adequate 
knowledge of the various parts played by bactena m 
dairies 

The little volume is but an introduction to the subject, 
otherwise we should have been justified in expecting a 
better account of the milk microbes which have been 
discovered it is, however, written in an attractive 
manner, and the author has, moreover, succeeded m 
making it interesting and readable to the public gener 
ally, who as consumers are even more concerned than 
the manufacture! s in the hygienic aspects of our dairy 
produce 

We note th it an edition of this useful little manual has 
already appeared in French, Italian, and Hungarian, and 
It only rem iins for us to congratulate Prof I)avis upon 
the excellent manner in which he has translated it into 
F nghsh 

LoHgtnani Si/iool Algfbra By W S Beard and A 
Iclfcr Pp 528 (I ondon Longmans, Green, and 
Co 1895) 

So far as ahund ince of examples goes this book is in 
advance of other text tmoks of algebra I here are as 
many as 5200 examples in the book, 500 of which are 
collected ax mist cll incous examples at the end Teachers 
who like to have plenty of material upon which to exer 
cise their pupils minds, will find that tnis volume satisfies 
their reouirements It seems hardly necessary however, 
to include in a school algebra such a very lanfe number 
of examples in our opinion, the volume would have 
been imjirovcd by omitting many of them, and amplifying 
the very scanty desenptive text 

falluus of Kace Theories as Applied to National 
LharacUnstics By the late W D Babington, M A 
Pp 277 (London Longmans, Green, and Co, 1895 ) 
Mr H H (» MacDonnfii prefaces these collected 
essays with a brief statement of the views expressed in 
them The late luthor contended that the mental and 
moral chaructcnstics of nations are mamly the result of 
environment and are not derived from ancestors by 
heredity The transmission of physical charactenstics is 
not taken into consideration, and the treatment through 
out 18 more historical than scientific 

A LhapUr on Birds By R Dowdier Sharpe, LL D, 
FLS Pp 124 (London Society for Promoting 
Christian Knowledge, 1895) 

Eighteen of our rare avian visitors, and their eggs, are 
bnlliantly depicted by diromo lithography in this attrac 
tive volume for lovers of birds Dr bham’s notes on 
the life histones and natural relations of the different 
species, furnish instructive reading for young students of 
omitholo^ Such a volume ou^t not, however, to be 
published without an index 

Nature in Acadie By H K Swann Pp 74 (Lon¬ 
don John Ball and Sons, 1895) 

From the observations of birds, insects, and other forms 
of hfe, made ^ the author while on a voyage to Nova 
Scoba, and diffesely recorded in this book, it is possible 
to find notes of interest to naturalists A systematic list 
of the species of North Amencan birds menuoned in the 
text, IB given in an appendu 
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LETTERS TO THE EDITOR 

in* EAiur dttt noi hoU htmuff rtsfmnU* ftr *x 

frmti by k$s tetr*ifeiul*Hti ifnthtr um h* tmdttiak* 
t* rthtm er t* ctrns p cnd viUk tk* wnttrt rytcttd 
mtmMKnytt tnUndtd for tku or any otkor part tf Naiukb 
Ho MotK* u itiitH of imoHymoms commmncottoms ] 

The Bim of the Pegee of Scientific Publiceuone 
It was wilh much surprise that we received the circular of the 
Rojral Society stating tlmt it hod been decided to abandon thi 
pruent size of its Procetthngs in favour of royal octavo 
iccompanied by a voting card on the question of a smular change 
in the use of the TiaiuacttoHs At the Oxford meeting of Iht 
Bntish Association, a Committee was appointed, by Section A to 
endeavour to secure greater unirormity in the sizes of the ]>sgr<> 
cd the Tnutne/umf and T^wwiAnr^nf all sixiieUes which publLh 
mathematical and physical papers In view of the report which 
that Committee will present shortly at Ipswich, it is much to 1 e 
hoped that the Council of the Royal Society will take n 
immediate steps toward carrying their recommendations into 
effect 

A considerable dq[ree of uniformity already exists The 
pKsent octavo size of the 1 rocetdin^ of ike hoyal Sottely is very 
nearly the same size as the I'htlosofki al Xla^aMie, the kefort 
ofiktBnhtk UsoiuUun Wu. Jlro leiingi ^Ike London Malhe 
maitial itotuiy and of the Cambridgt Phtlosobkual So uty and 
many other publicali ins The Annalen der Phystk uud Cktmt 
IS so very little smaller that reprints from it can be bound u| 
with others from the afire mentioned sources, without iJarinj, 
down their margins excessively h<r papers involving lon(, 
mathematics c r large diagrams the quarto si/e of the present 
I'ktloiopkt al Jransaiitons apiiroximates to uniformity with the 
AmtiuoH fonrnal of k/atkemah s the Comptei rtniut of the 
Acaxkmie des Sciences of Pans the Cambridge Transaeiton 
the Ldinhurf^k Trantaiiiont and numerous other quarto 
Jtaniacit nt such as those of the Institution of Navil Architects 
It IS very important that speeialists in any branch of science 
should be able to collect and bind together reprints of papers on 
their own partmilir subjects and suen volumes are of jierm-ment 
value as works of reference Si 1 ng os there are only tw> 
sires to deal with—the above menu ined quarto and octavo—thea 
IS little difheulty about this hut occasionally one comes across a 

X of intermediate size, which cannot be bound up with 
and the collection is thus necessanly incomplete It is 
hoped that the report, so shortly to lx. |iresented will be a guide 
to authors of papers iq indicating which publications to select 
and which to avoid if they deure 1 1 conform to the average 
standard sizes Althotmh the work of the Committee is at 
present c mfined to mathiematical and j hysical jiapers it might 
lierhaps be of advantage that the matter should he discussed in 
and representaUves on the Committee appointed from the other 
Sections of the Bntuh Association as well The question of 
chaimng the sire of the /yoeeedtngi was recently discussed by 
the LoMon Mathematical Soaety but it was decided to retain 
the existiiw form, at any rate for the present, mainly on account 
of Its umformity with other publications It wnll be most 
unfortunate if the Royal Society takes any retrograde step which 
may prevent the sizes of its jyoceediiiis and IransactioHi frim 
bemg adopted as the standards 

(> H Bryan, 

StLYANUS P TiIOMISON 

On the Mmimum Theorem in the Theory of Oaaee 
Vou would oblige mg by inserting the following hnes in 
Naturb Ihe last remark made by Mr Burbury points out 
indeed, the weakest point of thedemonstrabonof tbejl theorem 
If condition (A) is fulfilled at fso it u not a mechanicti 
necessity that it should be fulfilled at all subsequent times But let 
the mean path of a molecule be very long in companion with 
the average distance of two nemhbounng molecules, then the 
absolute position m space of the place where one im^t of a 
given molecule occurs, will be fiir removed fhmi the place 
where the next impact of the same molecule occurs Por this 
reason, the distnbution of the molecules surroundutg the place of 
the second impact will be independent of the conditioos in the 
neighbourhooi] of the place where the first impact occurred, and 
themfore mdependent of the motion wf the molecule itsdf 
Then the probabihty that a ■eoond molecule movuig with 
given veloaty should (all within the space traverwd by the |bst 
NO. 1340, VOL 5a] 


molecule, can be found by muluplying the vohimi. if thi* qiace 
by the functioa/ 1 his is Londiuan (A) 

Only under the condition thit all the molecules were arranged 
intentionally m a j^icul ir manner, would it lie jxissiUe that 
the frequency (number m unit v ilume) of molecules with a fflven 
velocity shculd depend on whether these moleculiv were about 
to encounter other moleculi-s ir not Condition ( V) u sundy 
this that the laws of j r Ul ility are appheaUe for finding the 
number of colbsioni 

Therefore I think that the assumption of external dis 
turbsnees is not ntcessary provided that the given system u a 
verr large one, and thst the mean path is great in companion 
with the mean distance of tw neighlxiunng moleculu 

I ouwir Boiizmann 

9 Tuerkenstrasse, Vienns J ne 20 


Argon and the Kinetic Theory 
Tiik spectrum exhihite 1 1 y argon undoubtedly shows that, 
under the conditions of the espenment, the molecules composing 
the gas are set into an intenst state of vibration while the ratio 
of the specific heats (5/3 about) shows, according to the equation 
B~i — ^, that gal, and therefore the gasu, is pomted out by 

Ixird Kayleigh, me natomic ind lannol therefore liecipableof 
vibrating But there is I think a very simple explanition of 
this apparent contradiction ind that is, that tW above equation 
IS not tnie and that it should lie as will be provtd hereafter, 
B — - 1) where .* is very nearly i for argon and other so 

called permanent gases Thu latter equation pves 3 for the 
value of B m argon 1 vilue easily understo id 

The virial ei|uation f r smooth elistic spheres offimle ma^i 
tuh IS kl \ - iSRr, and since the rtstlience is unity 

and r (imte, the term - JgRr cannot vanish Now the term 
kPV re] resents work ir its equtvilent tf energy hence the 
right htnd mtmlitr of the equation must represent the same 
iiul since the te mi 3 i/rrr ^ is obv 1 msly kinetic energy or its equiv a 
lent f work the term - ISRr must also aprescRt work or 
energy Now we can find the value of |PV in terms of ikmtb, 
as foil >ws Imagine a cube Imx st constructed that one side of 
each pair ran be used as a sj ring to discharge any mass m con 
tact with a velocity r Vnd suppose three smooth elastic 
spheres umh of mass to be discharged by ihe three spring 
sides with the al ove velocity into the mtenor of the Imx Then 
the wvrk done on eich mass wdl lie i 1 ut thu equal to 

1 V and take V equal t ^ the volume of the box The total work 
done IS evidently 3I V » iMi' If instead of three elasuc 
spheres we imagine a very great number of very minute ones of 
the same t itol mass to be discharged by the spnng wdes with the 
same velocity the energy will be the same as liefore, and the 
above equati n will stilTbe applicable and the state of affiurs 
now represented would be that 1 f an ideal gas But owing to 
rolluinns after first starting the vtlncibes of the particles will 
vary, and therefi re we must write the equation 

3lV=iMr« (I) 

where r' is the mean square velocity of the particles By hypo 
thesis \ has the same value m the above equation as in the vinal 
equation and P can lx iwived if ne tstary,io have the same 
value m the two equations as follows 

If/ — the mean act eleration or retardati m as the Case may be, 
of the cr of gr of an elasUc sphere im|imgmg directly against a 


the time of impact, and r the velocity normal to the plane 
before and after impact Now if it can be diown that the time 
Uken by the spnng side of our imaginary box to give the same 
veloeity » the same as the above, then it u obvious that the 
mean pressures in the two cases mutt be identical 
Assume r* to be the volume of the cube box, then r' is the 
area of each side Now let the tpnng tide be drawn back so as 
to act through a distance r on the mass — with a constant preS 
sure P per umt of surface then Pr* x r = PV represents the 
work done TTie velocity given Iw the mass is v and the ac 
^leratxm constant Hence the mean velocity of the spnng 
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iu)e in pMM(« through the disUnce t u v/a, and the time n 
s - tlzrn 2 t/v, thi. Mine M m the fint ceae Which proves 
the ] ropoatiaa 

Since from (i) we have 3 PV = | MJ* or | PV « 1 Mr"*, 
WL may lubatltute this value m the vlim equation, and remem 
benng that Spain' = 4 M», we get - (aKr = - JMn* 
Ilenct also 

(a) 

where f s: ^ the density The above equation is easily ob 

tamable without the use of the vinal equation wkeu th« ttm* of 
tmpoft IS taken into consideration A phenomuion which can 
not be assumed to be instantaneous without upsetting the 
dynanucal defimlion the measurement of a force which 
expressed alnbraically is it a Mo Prom which it is evident 
that when / the time u o, o the veloaty, is also o 

When the vtnal equation is made sj^tcable to the case of a 
gas composed of molecules capable of vibrating it _seems 
obvious that the term shonld be written be 

cause as shown by Clausius the internal ene^ of the mole 
cules bears a constant ratio to the energy ofagitation Wl 
must look to the mtikcMual ttnuturt of tht moltcuU for the 
reason of this Here the fact u simply accepted not explained , 
but It IS otmous that the same forces which impart translatory 
energy to a molecule will impart vibratory eneqnr also The 
same reasoning applies to the term -iXRr which now be 
comes -a«Rr) The volume of the gas is unaltered by the 
vibrations and the pressure is depiniknt on the two other 
terms Hence the equauon may be written 

|PV*:a*tf«t''-*a«Rr) (3) 

And from thu we get 

P = W<«' ( 4 ) 

rhe above equation may be written 

P.-ipwr, (S) 

Where - /fc Again equation {2) may he wntten 

I <=■*»<» I*. ( 6 ) 

the suffix I denoting that the pressure density and mean snuare 
velocity aa those of an ideal gas composed of smooth elastic 
spheres _ 

If Pr ft, and Vi in (6) are taken respectively equal to I, p, 
and rj in (5), then it is evident that r, in (5) is the velocity of 
mean square of an ideal gas which, having the same density 
would give the same pressure as a natural gas Hence t, can 
be fonid from (6) Now the total energy in umt mass of a gas 
IS given I7 the equation 

K,T = IfkP ( 7 ) 

where K* is the specidc heat at constant volume and T is the 
absolute temperature From which equation vs/jS can be found 
We have also from above 

( 8 , 

from which equation the value of ijfi and consequently A esn be 
found 

The equation A = 3^(7 - 1) can now be proved as follows 
Multiplying both sides of (4) by V, the volume of unit mass, and 
combining with (7), we get 

K,T-3PV. ( 9 ) 

Now from ($) and (6) taking p = m we get P > FJB and 
subatituung in (9) K, 3 3P,V//iT But P<V/T = K,, - K* , or 
the difference brtween the sprafic heats at constant pressure 
and constant volume, the suffix s indicating, as before, that the 
symbols refer to an ideal gas Hence 


responding natural gases, at standard temperature and pressure, 
from (6) The veloaties ere given m feet per eecood, end the 
valnc of gravity is taken at 3a a Column (4)givea the values of 
T for the different gates calculated £rom equation (4^1), and 
column (5) gives the experimental values of 7 The cloee 
agreement between these values u ■ a^Tuficant &ct 

(!) (•) (3) ( 4 ) « (6) 

f 7 v-W+ 3 ) * 
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Alton tfsbout) 1940 970 

8, Norfolk Square, W , June 13 
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RomanO'Bnuah I,and Surface —Flint Flakes 
Replaced 

In the early spring of the present year, whilst passing a newlv 
opened excxvation near Caddmgton Church, three miles south 
east of Dunvtal It I noticed a very thin honrontal bne of sharp 
Amt Aakes embedded « foot deep ffom the snr&ee line of an old 
pasture I could see at once that the Ime represented an old 
living sur&ce vo I to k a few of the AinU away In removmg 
the stonvs fn m the soil one or two little framnents of Romano 
British pottery uune away with them Tht Bakes were histrons. 



fib t—frog MU of pstfontedRoouuiolinuihpattety (half actual sue) 

chieAy black and 1 rown grey and as sharp as when first struck 
On looking over the Amts in the evening I sras able to replace 
five on to each other This fact and the occurrence of the pottery 
fragments, ptived the old surfrme to have remained intact from 
Romano British times 

A little later in the spnne, about six square yards of the super 
incumbent soil were cateftiily removed for me, When other Aakes 
were found in utn to the exact number of four hundred, with 
these were eighteen fragments of Romano Bntish pottery, one 
piece—somev^t like the bottom of a pot—perforated, as here 



g * 1 ) (10) 

Here i u some fector which for so called permanent gases u 
vary nearly umty 1 or such gsies sre may wnte (10) 

I). or7«i{A + 3) (II) 

In the following Uble the valuea of A, except m the cese of 
argon, an calculated from equation (8), and the veloaty of 
gasee having the same presiure 1^ dennty as their eor 
- NO 1340, VOL. 52] 


uinstratea Amongst the f 
», three Sa 

mentf ”AMddle**E______.... 

m, was found on the same tnrfeoe in a secoiid exv._ 

» by, with this wu a small piece of wood carved to repre 
a hones foie leg, sndawell finuhed and perfect nnpoBM 
flmtcelt ~ 

b softuy the flmts I was aUe to tepUM thirty elgjit on to 
each other m groupa of from two to five Two of tbeae groupa 
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Hertfbrdihire conglomenttc occun m • wrftce stone at the 
uune place, and I have at different times picked up veiy thin 
ptecet withwt bulfaa which appeared to me to have been artili 
cially flaked I have, however, kept no disputatdc objects 
Hertfoidshiie “ plum pudding stone ” was certainly flaked by the 
Kelts of this district, as u proved by the large, Anieted and welt 
bulbed knife hke flake of cowlomerate, found by mvaelf at Cad 
dington, here illustrated 'ms stone is not mentioned as one 



> i< 3 —SiTuafat edged ecniper conjoined 10 a lUlcc (half actual luc) 

known to have been ublised for tools in the list mven by Sir 
fohn Evans, in hu “ Stone Implements of Great Britain 
It IS diifimlt to fix a date for the Romano British hving sur 
face here mentioned, as the com is too corroded for determination 
but a correspondent the Rev llenn Cobbe, of Maulden, has a 
Roman com, found in an adjoimng field at Caddington, msenbed 
' C Casar Av( Girmank is If this inscription indicates 
the Emperor Caligula, as Mr Cobbe bebeves, we have a date, 
A D 37-41, and the com was probably lirought over by one of the 



1 10 4 —Largs kniCi Iiks Oaks of HartfcnUbira coogkancrait (half actual 
aus) 


ment, which indicatth oacillations in a north and south dmction, 
wu erected in March rf last year, and daily observation of it 
has ance been carried i n the tcale being read off each nuimtc, 
from five minutes befirt to five minutes after Ians noon On 
the 9th mat nothing unusual was noticed dunng the first seven 
readings, these bei^ all pracliudly the same, but on pvttiiig 
my eye to the telescipe fir the eighth, 1 at once noticea 
that dunng the interval of leas tim a mmute ance the 
preceding reading, the mirror had rotated considerably abont 
Its sertfoal axis, the normal having moved towards the 
north, the diflhrence lx.twtLn the seventh and eighth 
readings being no less than 76 mm of the scale An imme 
diate examination of the lamj aand showed it to be perfectly 
firm After the ngular daily riadmgs were completed, others 
were made at intervals of t^cnerally two minutes for half an hour 
after Pans noon These showed two quite conspicuous oscilla 
tions of the mirror dunng its leiurn to its original noation, which 
It reached about thirtein mmutes after noon It conunued to 
move beyond thispomt towanls the south, till at oh 31m I^rls 
mean time it svas 4 i mm south of the point at which the scale 
was first read off Later rixulings m the course of the day 
showed that it svas still moving slowly to the south, but no fiirthw 
oscillations were recorded In the evening, when the mirror 
appeared to have come to rest the sensitiveness of the instrument 
was tested, and with this the column headed “ Tilt of mirror 
frame ’ in the following Uble has been computed The positive 
Mgn indicates a tilt to the north 
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iddictt of Aulus Plautius under Claudius, in the second commg 
of the Romans m A n 43 

A short distance firom thft old land surface here desenbed is 
an extensive Roman refuse pt with abundant broken pottery, 
so that It u safe to assume thata Roman villa once stood close %, 
and we seem to have evidence of the cunous feet of a Kelt sitting 
down in close proximity to a Roman house and its refuse pit, 
(puetly chipping his stone impleiiients It is equallv cunous tW 
the impteineiita and detached flakes have remained undisturbed 
so near the surfime for nearly two thousand years 

Dunstable WoRrHiNOTON O Smith 


The Bifllar Poadulum at the Royal Obaarvatory, 
Bdiaburgh ^ 

SoMR interesting raadbigs of the bsfliar pendulnm, designed 
by Mr Horace Darwin for measuring movements in the earth’s 
snrfiMS, were made here at noon on the 9th inst This instru 
NO. 1340, VOL 52] 


Royal Observatory, Colton Ifill, Edinburgh, June ao 


Migrauon of a Water-beetle 
Lasi night, at about ten o clock, a beetle flew m through the 
open wmraw, alighting on a bowl of roses m the centre 
of the dining table On being dropped into a finger bowl 
he promptly dived and swam m«mly, and proved to be a 
specunen ol the ordinary brown water beetle, to be found m 
every pond or ditch of water Now the nearest water to my 
dtni^ room window u the Thames, distant over a quarter of a 
mile u the crow flies, whence this water beetle must We flown 
Ou any of your rWers inform me whether such long flights 
have bem observed before m connection with the pairing season 
or rntgratwo of this species? I enclose yon a rough Mtch of 
the beMle, not knowing itaspecifie title amongst the Coleopteia. 

Rosk haio Thomas 

Basildon, Reading, June 23 
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AAC ON AND HFUUM IN METEORIC IRON 

I N the light of thf new discovenes of argon and helium 
It appeared that the reinveatigation of the ga* 
o\oKed on heating meteonc trop mignt promise interest 
in}, results This anticipation has bera fulfilled Meteonc 
lion heated tnia-uo yields a small amount of both argon 
ind helium besides i compnratnely large quantity of 
hydrogen 

The investig ition of gases occluded in meteonc iron 
was undertaken by Graham m 1867 {Proc A S xv 50a) 
From 452 grams of i specimen of iron from Lenirto 
in Hungary, (jraham obtained by heating it tn 
racuo 1653 cc of gas consisting 8568 per cent 
of hydrogen 4 46 of carbonic oxide and 9 86 per cent 
of nitrogen And eight years later Prof Mallet 
investigated the gases from a specimen of meteonc iron 
from Augusta County V irginia and found 35 83 per cent 
of hydrogen 3833 per cent of carbonic oxide 975 per 
cent of carbonic anhydride and 1609 per cent of 
nitrogen {Pro A S xx 365) 

In the same year Prof A W Mnght examined 
spectroscopically the gases evolved from two meteor tes 
one the great 1 ex is m< tcontc in the museum of Yale 
College w hich M eighs 74'* kilograms another a specimen 
of meteoric non from Tareaell Count) Icnntsscc and | 
a third set of expenments w is made with ft igmcnts of a 
meteontc from \rvi in Ilungar) I he g iscs obtained 
w ere examined spectroscopic illy and were found to show 
the usual spectra of hydrogen, carixm compounds 
oxygen iiid nitrogen He was seirehing fur 1 nespresent 
in the spectra of stars but found none and he con 
eludes that the spectrum of the solir corona is to be 
ascribed merely D atmosphme gases A preliminary 
account of the examination of i fourth (a stonyr) meteontc 
18 given in the same journal (A/iur /lurnif of S t net 
[3] IV pp 294 and 4 j 9) and the full ictount in vol x 44 
buifire it to siy that the list frictions of gas evolved con 
tamed 691 per tent of nitrogen Gn p 257 of the 
next volume (XI) Prof Wnght gives inilvses of the gases 
from vonous samples of mcteoi tes \v hich contain from 
• 54 *0 5 38 per cent of nitrogen ^ndllstl> invol xii 
p 165 he gives further det Ills including dcst nptions of 
spectri tn none of which he n iticed inything unusual 
Prof Wrights interesting pqicrs are instructive 
inasmuch as they show how little reliance is to be pi itcd 
on the evidence of the spectroscope is to the presence of 
iny one g is in a gaseous inisture consisting of i large 
proportion of other gises Ihcrc is no doubt that in 
future much iftention should be paid to the lelitvc con 
ductility of giscs Ihc liara tiristi spectrum of irgon 

IS almost completely m isked by the presence of i few 
parts per cent of nitrogen oi of hydrogen ind that if 
helium is similarly affected although to a less degree 
Though no quanlitativi ixpcrimcnts I ivc been made 
on the subject yet 1 should judge that the picsence 
of from S to 10 per rent of nitrogi n entiicly obscures the 
characteristic yellow line the other strong lines still 
remtin visible 1 hope soon to be able to communicate 
furthci inform ition on this interesting subject 
The presence of both ai^on and helium has been 
demonstrated in the meteorite from Augusta County, 
Virginia 1 sunple of which was purchaiwd from Mr 
Gregoiy Two ounces of turnings of this meteontc were 
heated to bright redness in a hard glass tube all air 
having been first removed in the cold by a Toplerspump 
From this iron 45 rc of gas were obtlined It was 
mixed with oxygen in a gas burette, and exploded It 
appeared to consist for the most part of hydiogen After 
at^rption of any carbon dioxide and the excess of 
oxygen with alkaline pyrogallate, the residue amounted to 
about half a cubic centimetre It was transferred to a 
small tube and dned with a morsel of solid caustic 
potash, and with it several vacuum tubes were filled The 
NO 1340, VOL 52] 
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spectrum showed that it consisted for the most part of 
argon the trace of nitnwen which appeared at first 
rap^ly disappeared under the influence of the discharge 
The spectrum was carefully compared with that given 
by a tube of atmo&phenc argon provided with magnesium 
electrodes 1 his sample of argon always shows the U 
hnes of sodium owing to the magnesium electrodes, and 
proves especially convenient for the detection of helium, 
the yellow line of which is not coincident with the lines of 
sodium both spectra were thrown into a two pnsm 
spectroscope at the same time, and on careful comparison 
It was evidcni that all the argon lines were present 
Besides these the yellow line L)| of helium was faintly 
visible not coincident with the sodium hnes and on 
comparing the spectrum of the g is directly with that of 
helium from cleveite it was possible to recojpiise the 
identity of the red, blue green blue and violet lines of 
helium m the meteonc gas No other lines were visible 
than those of argon and helium It may thus be con 
eluded on spectroscopic evidence, that both argon and 
helium aie contained in meteonc iron the former in much 
I irger amount than the latter This conclusion was ven 
fled by mixing ibout 90 per cent of argon with 10 per 
cent of helium 1 he spectrum of helium under these 
eircaimstinecs was much mure brilliant than that of 
aigon henci t may be concluded that less than 10 per 
cent of this gase >us residue consisted of helium 

It appeartcl likely that metillic. iron might be induced 
to absorbaig n It had been noticed last October that 
m attempting to piepare argon by p issing atmosphenr 
nitrogen through iron tubes filled with magnesium turn 
ings and he lU cl tiredness a smaller quantity of argon 
than usu il w is collected This renders it not improb 
able that ir m it i red heat is permeable to irgon If 
permeable the n t might be permanently ibsorhed \n 
experiment w is therefore undertaken by Mr Kellas to 
whom I h ivc t i xpress my indebtedness to ascertain 
whether hnciv d vided iron obtained by the reduction of 
feme oxide in hydrogen would occlude argon 
About 14 g uns of the finely divided iron was pi iced 
in a combust o 1 tube the capacity of which was 53 6 
cc The lube was connected by a three way stop 
cock t > I Sprengcl s pump and to a vv iter jacketed 
icservoii cont lining argon over mercury After exhaust 
ing the tube irgon was allowed to enter, and the tern 
pcratuie vvts slowly raised to 600 and muntuned for 
three hoi r» I ntil equilibnuin of temperature had oecn 
cstibhshcd n perceptible change of volume could be 
noted 1 he tulic was allowed to cool connection with 
the argon reservoir was closed and the gas was pumped 
off Ihc cluine corrected for temperature and pressure 
w IS 54 2 On heating the tulie about 59 c c of gas 
w IS given iff It w IS collected in three fractions (1) \b) 
and () ihc he iiing having been continued for twelve 
hours 

(ij I he volume of this gas was 30 cc It was rol 
Icctcd It ibnt ->00 L This was exploded with oxygen 
mda residue w is obtained of which the greater part dis 
solved in caustic potash showing that the gas had con 
sisted of hydn gen and hydrocarbons The final residue 
was I 7 I e 

(A) The second fraction collected at 450® amounted 
to 15 Cl and after treatment as above the residue was 
025 re Ihis residue was united with that from (a), 
and a vacuum lube was filled The flutings of carbon 
were visible and also a tiacc of hydrogen, but no argon. 
This gas was sparked with i c e of oxygen and on absorb 
mg the excess of oxygen with alkaline pyro)j^llate, o 45 c e 
remained On transferring this residue to a vacuum 
tube the banded spectrum of nitrogen was alone visible 
(c) The third fraction, collected at a red beat, also 
showed only the plectrum of nitrogen, when purified 
and transferred to a vacuum tube, and on conunumg 
the discharge it also disappeared and the tube becamt. 
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phosphorescent Judging from previous experience, the 
presence of aigon woula have revealed itself after the 
mtrogen had disappeared It may therefore be concluded 
that whether iron is permeable to argon at a red heat or 
not It does not permanently retain the gas It is not im 
probable that the condition of retention may be that the 
iron IS heated to fusion in an atmosphere of hydrogen 
hydrocarbons, argon, and hehum, and that it is then 
suddenly cooled This I should imagine to be the case 
if the iron were ejected fiom some stellar body at a high 
temperature I am, however unaware whether any of 
the lines of the ar^n spectrum have been identified in 
the spectra of stars if not it is probably because the> 
are masked by the spectra of hydrogen and carbon 
W Ramsa\ 


SUBTERRANhAN FAUNAS 
'^HF researches of geoloLists ind engineers ha\t re 
^ vealed the existence of vast tracts of underground 
waters, often associated with mote or less extensive 
caves The investigation of these underground waters 
IS interesting to n^turallsts os it has led to the discovery 
of a special subterranean fauna difilerent in difiTcrc-nt 
regions it is true but ch iractcnsed throughout by modi 
firations in certain definite directions The study of 
these modifications is a fascinating one, and the problem 
of their evolution seems to be rendered comp irativcly 
easy by the simpltc ty and limitations of the conditions 
of life which obtain beneath the e irth a surface for thcsi 
subterranean forms live m continual darkness and are 
exposed to a fairly uniform temperature at all times It 
IS also m many cases possible to tell from whit surface 
species an underground form hts descended and ti 
infer the age of the latter viith i fur approach to 
accuncy the nature of the changes undergone ind the 
rate it nhich these modifications hive taken place can 
thus be estimated m particular instances 

It will be remembered that in 1 ttkards ucll knoun 
memoir on the Caic hauna of Amend the petulitr 
modifications of subterranean inimiU were interpreted 
as lending strong support to the theory of themhent 
ance of acquired characters Recently however in t 
careful and interesting memoir on the subterrincin 
Crustacea of New Zealand {Trtm Jtnn Soc London 
vol VI , 1894) Oi Chilton considers the question from 
the Neo Darwinian aspect ind he idduces a numlicr >f 
facts and irguments which greatly tend to reduce the 
force of Paclmrd s contentions 

Dr Chilton begins his memoir with 1 completed 
account of the New Zeiland subtemnein Crustacea 
including a description of some new species Ihe 
underground crustacean faunt of New Zealand his 1 
more varied ispect than that of Europe or North 
Amenci of the six species known three are Amphipods 
and three Isopods and these belong to as many as hvc 
different genera Among them UimuMrur /rtift/u is 
interesting to us as being allied to the blind Ntphiriu 
of Europe Cruregttu fontanui an Isopod belonging to 
the fiimily Anthunda: is curious in possessing only six 
pairs of legs the seveath segment is small and without 
appendages, as is the case also m young Isopods this 
lamd char ictcr is ret uned in Cruresretu prob ibly owing 
to an arrest in development on account of the scanty 
supply of food Two subterranean species of the genus 
Pkrtaiotcus are described, P typuus and P assmtlts 
n sp a surfiice species P au^traits, lives on the 
top of Mount Kosausko m Australia Tbs genus is 
peculiar, and the type of a new family of Isopods which 
improaches the Asellidse m some respects but differs m 
the possession of a laterally compressM body and a Img 
SIX jointed pleon 

In addition to the descnption (If these underground 
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formic the writer gives a rZmwZof our only too scanty 
knowledge of the habits md conditions of life of tubter 
ranean animak lie discusses also the question of the 
origin of cave forms md iriives at the conclusion that 
the New Zealand subtemnean crustacci hive clearly 
been derived from a surfiec fauna, though the afllmties 
of one or two species seem to be nther with m inne than 
with known fresh water forms It is pointed out, how 
ever that the cave faun i is not necessarily desomded 
fiom the piesent surface fiuna of the country Cratmnjrx 
tompactus, for mst met has its ne irest allies in Furope 
and North America -md the rem irk able habitat of the 
fresh water species of Phn Unius has already been 
mentioned 

Cave crustaceans according to Packard live * in 1 
sphere where there is little if my occasion forstrug^mg 
for existence between these orginisms Chilton how 
ever, suggests that there is evidence for thinking that 
Natural Selection has come into pliy m the evolution of 
caveinimils He points out that tne scanty supply of 
food must inevitably lead to a keen struggle Moreover 
Pickard himself states thit the Laadoten and Lrannnyx 
of the North American cues arc eaten by the blind eray 
fish which in its turn is devoured by the blind fish 
Amblyopsts, so that these animals must struggle with 
their destroyers To this end have probauly been 
developed the additional olfictory seti described by 
Packird and others to enable the pursued inimaU to 
esc ipe from their enemies If there were no oecision 
foi struggling for existence why should these idditional 
sense organs hive been developed it ill > At first sight. 
It cert iinly seems natural to attribute the degeneration 
of the eyes observed m undeigiound forms to disuse 
md It IS but i further step to assume thit these new 
chiri ters resulting fiom disuse ind adiptitiun to new 
conditions of life, weie mhented by successive genera 
tions But Chilton ingeniously rem irks that if the 
modihcations in the tyes of lave animals were the direct 
inherited effect of the env ironment we should expect to 
find the lines of modific ition similar in ill animals sub 
jeeted to the sime conditions 1 his however is not the 
CISC IS 1 lekards own investigations hive shown The 
influences le iding to degcnention ict uniformly on ill 
mdivtduils but the modifications piodueed in the eyes 
irc vinous md oecui n different w i)s In some cases 
there is totil itrophy of the optic lobes ind optic nerves 
with or without the persistence m part of the pigment (01 
retm 1) md the rrystillinc lens in others the optic lobes 
ind optic nerve persist but there is totil atroph) of tho 
lods md cones retina ind fleets while m extreme cases 
there IS total itrophy of the optic lobes ind nerves and 
all the optic elements These eximples showing i 
development ippirently cipricious ind vaiying m diree 
tion m inimals all subjected to the same or similar 
environment point rithcr to the action of Naturil Selec 
lion thin to ihit of the direct inherited influence of the 
conditions of life 

In a more recent essi> m the American Nrfurt/tst 
(September 1894) I ickirtl h is restated his views on the 
subject of the modih itions of the eyes in subterranean 
animals and concludes his remarks with tho following 
words 1 hat while the heredity of acquired characters 
W1S in the beginning the general rule as soon as the 
congenitally blind preponderited, the heredity of con 
genital ebaricters became the nonnil state of things 
In support of his view Pack ird cites some statistics upon 
the inter mimagc of dcif mutes, which have been re 
cently ftirmshed by Prof (iraham Bell It would appeir 
that m Amenea it any rate the segregition of oeif 
mutes within asylums has been followetf by 1 striking 
increase in mtermamiges amdhg them so thit, of the 
deaf mutes who marry at the present time no less than 
Soper cent marry deaf mutes A marked increase m 
the number of the deaf mute popul ition has ensued, and 
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Pi (if Bell points out the dan^r which consequently 
exists of the formation of a distinct deaf-mute variety of 
m<uikind 

All this IS clearly brought out in Prof Bell’s memoir, 
but Mr Packard goes so far as to stote that Mr Bells 
itatistics appear to “almost demonstrate the fact of the 
ransmission of characters acquired during the life time 
jf the individual,’ and also says that “ deaf mutes already 
appear to breed true to their incipient strain or variety, 
whether congenitiilly deaf or rtndirtd so by dtstase durtng 
the Itft time of either or both parents ” (The italics are 
ours} We are thus left in no doubt as to Mr Packard s 
interpreution of Mr Bell’s researches, but an attempt 
on our own part to find in Mr Bell’s pages the particular 
stetistics or remarks which may be regarded as all but 
demonstratmg the inhentance of acqmrra characters has, 
remarkably enough, been completely unsuccessful Mr 
Bells conclusions lend no support to such a view So 
far as they bear m>on the present subject, they art briefly 
as follows (1) Tut the great &ctor in determining the 
production of deaf muteness m offspring is the existence 
of a hereditary taint in the direction of deaf muteness in 
one or both branches of the family (a) That this 
hereditary Uint is not the less potent in its effects if it 
fails to manifest itself in the actual parents of the deaf 
nute (3) That “non congenital deafness, if sporadic, 
s little likely to be inhented " 

It would thus appear, both from Chilton s presentiuon 
of the facts, and from the ftilure of Packard s -ippeal to 
analogy, that—often as the contrary opinion has been 
uiged—the peculiarities of cavernicolous animals do not 
lend any particular degree of support to the Lamarckian 
principles of evolution W G 


PJiOJ‘Oi>EJ) BALLOON VOYAGE TO THE 
POLE 

TOURING the last century many expeditions to the ! 
■L' North Pole have been undertaken, but with no 
result so far as reaching it is concerned E^ron Norden 
skibld, the great Arctic explorer, has made four expeditions 
to Spitsbergen, and two to Nova 7emlia and Greenland, 
besides having taken part in the celebrated vovage of the 
Vega In all explorations both hi and others have found 
the icebergs the chief obstacle , and it may be said that 
Arotic explorers are now almost all unanimously con 
vinc^ that the Pole can never be reached in steamer or 
sledge Attempts on foot have likewise failed for the 
distance of abut ten miles has never been exceeded, 
owing to the great difficulties and dangers 

Notwithstanding these bets, Dr Nansen thecclebretcd 
Norwegian explorer, attempted yet another wav, and 
insteatlof cutting a path thr^h the ice, he has allowed 
himself to be earned polewards by a northerly current 
Ihis took place a year and eight months ago, and he has 
not been heard of since 

Quite recently, at the Royal Academy of Science, 
Stockholm, an even more penlous prmect was proposed 
by M Andrde, a Swedish engineer M Andrde proposes 
making the expedition in a balloon The project is not a 
new one, but it has never been senously discussed by Arctic 
'xplorers M Andrde, however, hu had much expe 
nence in polar regions, having spent the winter of 1883-83 
n the far noru^ and also taken part in the Swedish 
Meteorological Expedition, which lasted a year He 
has also proved himself to be a dauntless aeronaut, his 
host interestmg voyage being one from Gothenburg to 
he Isle of GoUuand, in which he had to cross part of the 
^tic Stqerything in connection with this proposed 
•xpediljkio has been minutely studied and discussed, 
snd iifliiite pains have been taken to solve all difficulues 
The banom would require a double outer covering, 
and a volume of 6500 cubic yards fhe ascensional 
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power thus obtained would be sufiSaently g/rtkt to 
carry three persons, furnished with provisions for four 
months, besides allowing for the car being fitted up with 
necessary instruments for observation, life-buoys, and 
Berton’s collapsible boats The car could be suspended 
m such a way as to allow of instant detachment m case 
of a descent into the sea The entire weight of the 
balloon must not exceed about three tons In the 
instance of Henn Giffords captue balloon, exhibited m 
1878, and which weighed about six tons, it only reouired 
newly inflaUng after a year’s use According to Graham's 
observaUons a balloon measunng 8} yards in diameter 
can be made suffiaently air ti^t so as to sufier, per 
month, merely a loss of 13^ lbs of its ascensional force 
M Andr^ however, hopes to produce an absolutely 
impermeable covering 

Tlie balloon, being protected from the wind by a 
wooden enclosure, would be inflated as fiw north as 
possible, by means of hydrogen compressed in cylinders 
Tins once accomphshed, it would begin to ascend To 
a certam extent it might be steered by means of a sail 
and sevei^ guide ropes, which dragging on the earth, 
form as it were a brake The ropes, however, would 
have to be of special composition, in order to produce 
the same effect m water The hindrance thus caused to 
the flight of the balloon, together with the pressure of 
the wind, would allow the use of a sail The flight then 
might re^ an angle of 40° away from the wind direc 
tion This steering apparatus, invented by M Andrde, 
has often been used by him in his aenal vojmges 

Besides the guide ropes, heavy lines, on which would 
be placed numbcrnl metal plates, would be attached to 
the car, these would serve as ballast In case of a 
lowering of temperatuie, and a consequent descent of 
the balloon it could be lightened by throwing off these 
plates, which if found, would, to a certain extent, show 
the course taken by the explorers 

Spitrbergen hts been chosen as the starting point, for 
this island is almost always clear of ice by the middle of 
June The departure would take place m luly, on a 
clear day with t southerly wind At Spiubergen the 
axerage rate of wind per second is 10^ yards the guide 
ropes would cause a hindrance of about 2| yards per 
second, therefore the average rate of balloon would be 
nearly 8 yards per second, which is about 16 miles an 
hour At this rate the Pole should be reached in 43 
hours 

The summer is in all respects the most suitable time 
for an aeronautic voyage in Spitzbeigen The lowrest 
temperature observea at Cape Ihordscn m July, 1883, 
was -f o 8C, and the highest -f 11 6C The move 
ments of the balloon would therefore be very regular 
Besides this, there are practically no storms, and the 
fall of snow in June and July is bou shght and rare 

M Andree s project has been highly approved of by 
the most expenenced Arctic explorers Baron Norden 
skiold has declared himself in favour of it, and M 
Eikholm, chief of the Swedish Meteorological Expedi 
tion to Spitzbergen in 1882 83, states that the conditions 
of the \rctic regions are most fovourable for this voyage 
He thinks, mortover, that in the future the balloon will 
be the pnncipal means of exploring that part of the 
world 

For many of the above details, we are indebted to an 
article in the /le7 ue Saentifique, oy M Charles Rabot 


THOMAS HENRY HUXLEY 

W E regret to announce that, after an iflness extending 
back to last March, and reheved only fay two or 
three brief periods of improving health, not Huiday 
passed peacefully into the silence of death or —’— 
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So long ago as 1874, a notice of the life and work of posts be resigned in 1885, shortly after which he removed 
Prof Hiwey was included in our “ Scientific Worthies " to Eastbourne 

fvol ix p 357), and Dr Fmst Haeckel added to it an In 189a, more thin six years after his retirement the 
appreciative notice of his biological labours These digniw of Pnvy Councillor was conferred upon mm 
teenty year old publications render it unnecessary that The Copley Medal of the Royal Society was awarded 
any extensive reference to the subject matter of them to him in 1888, the KoyiJ Medal havmg been received 
sh^d be Riven now, and, moreover, the chief details by him in 1853 and in December last he received the 


of his life are uell known 

Huxley was bom at Faling in 1825 His scientific 
traming began in the medical ^ool attached to Channg 
Cross Hospital, which he entered in 1843 Four years 
later he jomed the medical service of die Royal Navj, 
and proceeded to Haslar HospiUl from there he was 
selected to occupy the post of Assistant Surgeon to 
H M S /ia///esiiaie,then about to moceed on a sun eying 
voyage in the Southern Seas The ship sailed from 
England in the winter of 1846, and retumM to England 
in 1850, after sunevi^ the inner route between the 
Barrier Reef and the East Coast of Australia and New 
Guinea During this period, Huxley sent home several 
papers, some of which were published in the PMa 
sopktciU TroHsachoHi of the Royal Society His 
first important paper, “On the Anatomy and AflSni 
ties of the Mrausa., wis published in 1849 His 
rommunieations, and the ciiencc of ability which 
they furnished, led to his election into the Royil Society 
in 1851 

In 1854, Huxley succeeded his fhend Edward Forbes 
as Pala.ontologist and Lecturer on Natural History it 
the Royal School of Mines, 1 post which be held until 
his reurement in 1885 He was a great teacher, and the 
high reputation of the Si hoot, now combined with the 
Royal Collet of Science, is largely due to his great 
mfluence At the request of the Lords of the Committee 
of Council on Education, he continued to act os 
Honorary Dean of the School, and at death he still 
retained that post He also agi^ to be responsible for 
the general direction of the biological mstniction in the 
School so that his place as Professor of Biology has never 
been ^ed up 

Huxley was twice chosen I ullenan Professor of 
Physiolt^ to the Royal Institution, the first time in 
1834 In the same year he was ippointed Examiner in 
Physiology and ComparaUve Anatomy to the University 
of London Other prats and honours were crowded upon 
him In 1858 he delivered the Croonian Lecture of the 
Royal Society, when he chose for his subject the “Theory 
of Ae Vertebrate Skull ’ P rom 1863 to 1860 he held the 
post of Hunterian Professor at the Royal College of 
Surgeons In 1863 he was President of the Biological 
Section at the Cambridge meeting of the British Associa 
tion, and eight years uiter held the Presidency of the 
Association at the Liverpool meeting In 1869 and 1870 
he was President of the Geological and Ethnological 
Societies, and in 1872 was elected Lord Rector of Aber 
deen University for three years As might b* expected. 
Prof Huxley held strong and well dmned views on 
the subject m education He was a man who at all times 
had a keen sense of public duty, and it was this which 
induced him to seek election on the first London School 
Board in 1870 III health compelled him to retire fiom 
that post in 187^ bgt^unng his period of service as 
chairman of the Educwon Committee he did much to 
mould the scheme of education adopted in the Board 
Schools 

He was elected Secretary of the Royal Soaety in 1873, 
and ten years later was cidled to the highest honorary 
position which an English scientific man can fill, the 
presidency of that Society During the absence of the 
late Prof Sir WyviUe Thomson with the ChaUettger 
Expedition, Huxley, in 1875 and 1876, took his place as 
Pimessor of Natuim History m the University m Edin 
btttgh From 1881 to 1883 he acted as Inspector of 
Salmon Fishenes But thts and« all his other official 
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Darwin Medal, the two previous reapients beii^ Dr A 
R Wallace and Sir Josrah Hooker His honorary 
degrees were —D C I (Oxford), LL D (Cambridge, 
Edinbuigh, and Dublin) M D (Wurzburg), Ph D 
(Breslau) The King of Sweden created him Knight of 
the Polar Stir, and he was elected into most fomgn 
Societies and Academics of Science of note He was a 
Correspondant of the Pans Acadfmie des Sciences 

S ection of Anatomy ind 7oologyX and Corresponding 
ember of the St Petersburg Acadfmie Imp4nale des 
Sciences, the Akademic der Wissenschiftcn, of Berlin 
and of Munich, the Svenska Vetenskaps Akademie, 
Stockholm, the Halle Akademie der Naturforscher, the 
Academies of Natuial Sciences of Philadelphia, Boston 
and Buffalo, the Gbttingen Gessellschaft der Wissen* 
schaften, the Pans Sociftf d’Anthropologie, and the 
Natuiforschende Gessellschaft at Frankfort a M He 
was Honorary Member of the Royal Insh Academy, the 
Accademia dei Lincei at Rome, the Brussels Acaddmie 
dc Mddecme, the Institut Egyptien at Alexandria, the 
Batavia Genootschap van l&Dsten en Wetenschappen, 
the Amenc in Academy of Arts and Sciences National 
Acidemy of Sciences, and the Amsterdam Akademie van 
Wetenschappen He was also Foreign Member of the 
Brussels Acaddmie des Sciences, the Haarlem Maat* 
schappij der Wetenschappen, the Philadelphia Academy 
of Natuial Science, and the Societk Italiana delle 
Scienre 

How far seeing Huxley was, with regard to our 
present scientific needs, may be gatberM from his 
iddress when he retired from the presidency of the Royal 
Society He saw that saentific literature would have to 
be oig mised before it could be folly utilised His words 
were “ We are in the case of Tarpeia, who opened the 
gates of the Roman citadel to the Sabines, and was 
crushed under the weight of the reward bestowed upon 
her It has become impossible for any man to keep i»ce 
with the progress of the whole of any important branch 
of scicnci. It looks as if the scientific, like other 
revolutions, meant to devour its own children , as if the 
growth of science tended to overwhelm its votanes , as if 
the man of science of the future were condemned to diminub 
into a narrow er and narrower speoalist as time goes on 
It appears to me that the only defence against this ten 
dency to the degeneration of scientific workers, lies in the 
organisation and extension of scientific education, in such 
a manner as to secure breadth of culture without super 
ficiality and on the other hand, depth and precision of 
knowledge without narrowness * Another point touched 
upon in the same iddress was the claims of science to a 
place in all sjstems of educicion “We have anght,” 
ne said,' to claim that science shall be put upon the same 
footing as any othei great subject of instruction, that it 
shall have an equal share in the school^ an equid share 
in tho recognised qualification for degrees, and in Uni. 
versity honours ana rewards ' It must be recognised that 
science, as intellectual discipline, is at least as important 
as literature, and that the scientific student must no longer 
be handicapped by a linguistic (I will not call it literary) 
burden, the equivalent of which is not imposed upon his 
classiud compeer ” 1 o the expression of such views as 
these we owe the increased attention now given to scien 
tific mstruction m this country, though we have not yet 
reached the impartial suge to which science has a nght 
It may, perhaps, be too eady to fix Huxley s red place 
lb Biolc^ writing in these columns in 1874, the 
eminent German naturalist, Haeckel, ranked him among 
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tht t rst zoologists 111 h ngland, taking zoology in its widest tific and litcrar> abilities as I possessed to the uttermost, 
^nd fullest signihLttion When we consider he rt indeed, my experience has furnished me with no better cor 
nnikcd thelont, senes of distinguuhed memoiis with rective of the tendency to scholastic pedantry which beselp 
uhith dunng the last quarter of a century Prof Huxley all those who are absorbed in pursuits remote from the 
li IS cniiched tooln),icai literature, we find that in each of common ways of men, and become habituated to thmk 
the larimr diMsions of the anima) kin^om wc ire | »nd speak in the technical dialect of their own little 
ndebted to him for important discovents. From tht I world is if tlierc were no other 

I iwcst animals he ciadually extended his investigation to Phis Journal especially loses in him one of its best 
the hi{,hest In thi Protozoa, he was the first to come friends Ue art now in the second senes of fifty volumes, 
to sitisfactoi> (onclusions conceminc the nature of and his was the hand that commenced both of them His 
Ibalassicollid L ind Splutrozoida and by his work on introduction to the fifty first \olume will be fresh in the 
Occanie Hydrozoa he greatly extended the knowledgi minds of oui readers and it justified the position 
of 7ooph)tes His reseirches upon members of the ht had occupied since 1859 t* ihe devoted apiostle of 
important gioup of lunicatx are of grc'it value and the Dai woman theory He was moreover, not only a 
miny important adianits in the morphulog) of the most valued contributor to our columns, but his advice 
Molfusca and Arthnipoda arc due to him I urthcr on many points has been freely asked, given, and 
Huxley tspeci illy studied and advanced tlic knowledge followed dunng i qu irter of a century 
of the comparitivc inatomy and classific ition of tm Huxley s wonderful kindness to young men is very well 
Vertebrata His Lectures on the Llemcnta of Comp ira known He would discuss subjects with his students, 

live Anatomy and his numerous monognphs on living andhisperfi t geniality put them entirely it their ease 
and cxbnct species ifford abundant evidence of what Always icidy to extend a helping hand he assisted manv 
biological science owes to him to higher nnges than they could otherwise have attained, 

Huxleys phet as me who has laigcly influenced and by words of em ouragement induced others to con 
modem thought on many questions is tcknowlcdged tmue their iscent 

by all to be 1 very high one The profound ind truly The objeets which Huxley stated he had in mind from 
philosophical conceptions which guided him m his the commencement of his scientific career are these 
inquiries ilwiys enabled him to distinguish the esscntiil io piomote the increase of natural knowledge and to 
fiom the uncssentiil First among the subjects which forward the application of scientific methods of invcsti 
owe their advancement to his support is the theory of gation to all the problems of hfe to the best of my ability, 
biological evulut on When in iSfo it became his duty in the conviction which has grown with my growth and 
IS Professoi at the Koyil School of Mines to give a strengthened w th my strength that theie is no alleviation 
(oursc of lectures to working men in the Jermyn Street for the sufferings of mankind except veracity of thought 
Museum of 1 ractieal ( eology he selected for his subject and of action and the resolute lacing of the world as it 
The Rclition of Min to the lower Animals The is when the garment of make believe by which pious 
questions ansing out of this topic be< ame the subject of hands have hidden its uglier features is stripped off It 
warm controversy at the meeting of the British Associa is with this intent that I hive subordinated any reason 
tion in thit and subsequent years Ihe lectures were able or unitasonable ambition for scientific feme which 
published in 1863 under the title Evidence os to Man s I may have permuted myself to entertain to other ends 
Place in Nature ind excited great interest both m this to the popularisation of science to the development and 
country and abroid In this ind in other woiks he organisation f scientific education to the encUess senes 
advanced the piinciples of the Dirwiniin theoiy and • of battles and skmnishrs over evolution and to untinng 
wDiked out miny important developments opposition to that ecclesiastical spint that clencalism 

To ogam quote H icckel Not only has the Fvolution ' which in England is everywhere else and to whatever 
fheury received from Prof Huxley a eompletc demon denomination it may belong is the deadly enemy of 
stration of its immense imimrtance not only h is it been . science In stnv mg for the attainment of these obiects 
largely idvanecd by his valuable comparative researches I have been but one among many and 1 shall be well con 
but Its spread among the general public has been largely tent to be remembered oreven not remembered as such 
due to his well known^pul ir writings In these he has How nobly he acted up to his principles we ill know 
accomplished the difiicult task of rendering more folly how greatly the pursuit of his objeets have benefited in 
and clearlv intelligible to an educated public of very tellcctual and m itenal progress we can only estimate 
various lanks the highest problems of philosophic In the preface of the fifth volume of his Collected 
biology From the lowest to the highest organisms, Fssays Huxley gives a quotation from Strauss s 
he has elucidated the connecting liw of development Dcr oltc und dcr ncuc Claube which desenbes so 
In these several ways he has rendered science a service exactly the guiding pnnciples of his life that it is difiicult 
which must ever rank as one of the highest of his many to believe the Imes were written by another hand nearly 
and great scientific merits i quarter of a century ago For close upon forty years. 

As iwnterof Fnglish Huxley has been unsutpassed in wrote Strauss I have been writing with one purpose, 
our time and generation He has set a standard in sacn from time to time 1 have fought for that which seemed to 
tific liteiaturc both in rleirnessof exposition and in the me the truth, perhaps still more against that which 1 
most perfect handling of word which it behoves his sue have thought error and in this way I have reached, 
ccisors to closely ftillow Ht aimed at wniing clearly indeed overstepped, the threshold of ola age There every 
and avoided the use of tccbnieal languan whenever earnest man has to listen to the voice withm ‘Give an 
possible As he remarks in the preface to the volume of account of thy stewardship for thou mayest be no longer 
"Collected Essays contaimnghisbioloncalandgeologiral steward Ihit 1 have been an unjust steward, my con 
addresses I h ivc not been one of those fortunate per sacnce does not bear witness At times blundering, at 
sons who are able to regard a popular lecture as a mere umes negligent Heaven knows but, on the wbote, I 
Aofv ifaat rv unw orthy of being ranked among the serious have done that which 1 felt able and called upon to do 
efforts of a philosopher and who keep their fime as and I have done it without looking to the right or to the 
scientific hierophants unsullied by attempts—at least, of left seeking no man s fevour, feanng no man s di^vour ’ 
the succestiid sort—to be understanded of the people Huxley leaves a wife and seven children—three sons 
On the contrary I found that the usk of pttmg the and fbor daughters They mourn the loss of a lovmg 
truths learM m the field the laboratory and the museum husband and fether, and tMir afHiction is shared by au 
into lanfuage which without bating a jot of xrientific who were fortunate enough to know him as a friend But 
accuracy shall be generally intelligible taxed such scien h» loss will not only be felt by these it affects the whole 
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mtutlkctual world Men will arise who, hke him, will 
advance and extend scientific Icnowledife by research and 
exposition, but rarely will the qualities of the investigator 
and interpreter be combined with a more charming 
personality 

The funeral has been fixed to take place at Marylcbone 
Cemetery this afternoon, at 2 30 o'clock 


NOTES 

Among the honours which Ixird Rosebery recommended on 
leaving oihcc, and which the Quein has approved, we notice 
that Dr Robert Oifli-n, C B , whose work in various departments 
of statistical science will be known to our readers, has become 
K C B , and that Prof J W Judd has been appointed C B 
Mr James Blyth, the well known agrKultnnst, has received a 
baronetcy, Colonel V D Majendic, C B , hu been promoted 
to K.C B , and Captain Lugaid has been appomted C B. 

Thk International Meteorological Committee, at its last 
meeting at Upsala, in August 1894, recommended that an 
International Conference of the same character as that of Munich 
in 1891, should lie held at Pans almut the middle of Septemlier, 
probably September 15, 1S96. A i urcular hasjust been dislnbutcd 
among meteorologists, announemg that M Mascart has under 
taken to make the arrangcmenti necessary for the meetings 
of the conference Mr K H Scott mil be glad to receive, 
at the Meteorological Office, notes on any questions suitable for 
insertion in the programme for the conference It is proposed 
that thcdeffmtivc programme shall be prepared before the end 
of the present year 1895, in order to give meteorologists 
imeresteil in the subjects pru|iosrd for duosussion, time to 
formulate their views thereon 

Tiix death is announced of Prof 1) Kirkwood, for many 
years Professor of Mathematics in Indiana State University, 
and known for his investigations of the orbits of planets and 
comets 

An influentuil committee has lieen formed tn Pans, to collect 
funds for the erection of a monument to hrsneis (larnier, the 
explorer Ihe Treasurer of the Committee is M J Rueff, 
43 rue Taitlwut, Pans. 

Prof Fik HS has been elected a Correspondant of the IVis 
Academy of Sciences, in the SecUon of (iLometry i Dr Nansen 
has been elected a Correspondant of Iht Section of Geography 
and Navigation, and Tlr Laveran a Correspondant of the Section 
of Medicine and Surgery 

Prof Who has formally announced the resignation of his 
office at St Petcrslnirg as from September 13. llw fotiiro 
residence will be at /unih, and he requests that papers and 
hooks hitherto addressed to him at St Pctersbuig, should be 
sent to his new address 

Thb subject of the essays for the Howard Medal of the 
Royal Statutical Soaety, to be awarded in 1896, with £10 os 
het^oie, IS “ School Hygiene, in its Mental, Moral, and 
Physical Aspects.” bsaays should be sent in on or before June 
30, 1896 

Prof C Lloyo Morgan has accepted an invitation to 
sleliver four lectures in the Columbia University Biologies! 
Course next winter His subject will be “ Some Habits and 
Ifutincts of Birds.” Mr Frank M Chapman, of the Amenean 
Muaenm <i Natural History, will also give four lectures upon 
buds, ftom the zoologist’s standpoint. 

The American Mnseum Expedibon of 1895 has already ceo 
fdeted the expiotation of the Uinta,,basin foeiil fiinna, and 
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established the fimt that, hke the of FfMee, it is 

completely tiansitiunal between the Eocene ami Mioeeqe. The 
party is now passing north to exploM Brown’s Park on the 
eastern base of the Umta Mnuntams, antneient lake basin srtueh 
has been hog knoan but hitherto unexplored for fosstU. 

Thr Executive of the Midland Union of Naturalists at their 
annual meeting, held on Monday last at Oxford, awarded to 
Mr Walter E Collmge, Assistant Lecturer in /oology and 
Comparative Anatomy, Mason College, Birminghaai, the 
“Darwin Medal” fur his rticnt researches on the eiaaial 
nerves and sensory canal sysUm of fishes. 

Mr Gkorob S Dwis, who, since January 1885, has at a 
very heavy Iqm malntamul the “ Index Mrdicus,” announces 
he will be obliged to distonunue that very useful publication, 
owing to insufficient supixirt It would hardly he to the credit 
of medical societies, and scicnlifii. workers generally, if this 
mdispensable monthly indts is allowed to come to an end for 
want of something like £4ix) a year 

Thk fortieth annual exhibition of the Royal Photographic 
Society snil be inaugurated on Saturday, September aS, by a 
private view, followed m the evening by a conversazione The 
exhibition will remain open daily (Sundays excepted) from 
September 30until November 14 Metlals will be plocetl at the 
dis|>osal of judges for the artistic, scientific, and technical excel 
Icnce of phntogratdis, lantern slides, and transparencies, and for 
apparatus The judges for the technical section are Captain W 
deW Abney, Mr Chapman Jones and Mr Andrew Pringle 

An International Exhibition of Hygiene, organised under the 
direction of M Brouardel, was opened at Pans on Thursday 
last The exhibits are divided into five grout>s, rcfemng 
respeetively to (i) the hygiene of pnvate houses, (a) city 
hygiene, (3) the prophylactics of rymotic diseases, demography, 
sanitary stalisucs, &.C , (4) the hygiene of childhood, including 
alimentary hygiene, questions of clothing, and physical exercises, 
(5) industrial and professional hygiene 

Tiir Wttkly VViathtr Report of the aqth ull shows that the 
rainfall for the first half of this year is much below the average 
in all districts except the north east of England The deficiency 
vanes from 2 5 inches m the east of bcutlami, to 5 inches in 
the south west of England, but m the west of Scotland the 
deficiency amounts tn iz mclies. Some heavy amounts have, 
however, been measured recently, at Churchstoke, Mont 
gumery, the abnormally large fall <>f 4 8j inches was recorded 
on the 26lh ult 

A I days ago, the Lord Mayor of Liverpool, on behalf of 
the Museum CommiUte of the Corporation (of which Sir 
William B Forwood IS chairman), opened in the Public Museum, 
in presence of a numerous assembly, a large new gallery ex 
clusively devoted to ethnography An interesting account of 
ihe origin and history of the collection, and of the method of 
us arrangement, was given by Dr 11 O Forbes, the Director 
of Museums The African, Pajuian, and New Zealand sections 
are especuUly nch, while those of Mexico, Peru, and Patagonia 
contain some very tare exhibits of exceptional value. 

Ar the annual general meeting of the Soaety of Arts, the 
following gentlemen were Gectcvl Vice Presidenls 1—Sir polward 
Birkbeck, Mr B Irencis Cobb, the Hon Sir Charles W 
Fremantle, Sir Douglas (jaltnn, and Prof W C Roberts 
Austen To fill the phu-es vacated by retiring members of 
Council, there weie elected, at the same meeting, Sir Stenart 
Colvin Bayley, Major General Sir Owen Tudor Burne, Mr K 
Brudenell Carter, and Dr Fhuicis Elgar bir Frederick 
Bramwell was elected TreaKiret of the Society 
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Till' foUowkig recent appomtmenU ue utnouseed in Sctt»ct 
To lie aiMrtint prufesson in Johni HopkuM Unmnity Dr C 
Lane Poor, aatronom} , Dr A S CheMm, mathematici and 
mixhanici. Dr Simon Pleaner, pathology, Dr Albert Mann 
to be pcotator of biology m Ohio Wedeyan Univermty In 
Syracuae Umeenity, Dr h C Quereau to be profemor of 
geology and mineridogy, and Dr W H Metzler aiaociate 
profevor of mathematica Mr M A Maefcoixie hu been ^ 
appointed profeaeor of mathematici in Tnmty Univeraity, 
Toronto The chair of phyiica in the Univeruty of California, 
recently filled b, the late Prof Harold WhiUog, has been 
offered to Dr E P Lewu 

A NOVEL engineering icheme in the conalrucbon of the 
foundation of the retaining wall of the new apeedway at High 
Bridge, in New \ork City, u the freeang of a bed of quickiand 
which impeded the work A row of 4 inch ptpei have been 
annk a few feet apart, to the depth of 40 feet Ihen. |iipe> are 
capped at the b-ittom and inside them are inserti.1 imaller 
pipes, open at the bottom Cold air 11 fiirced from a eondenier 
through the iraaller pipe* into the larger, and thence returned 
to the condenser The air 11 cooled by expanaion to a tempera 
tare of about - 45* C , thus freenng the surrounding mud an d 
wet land, and checking the flow into the excavation 

Those who have read Prof Crum Brown a “ Robert Boyle ’ 
Lecture, reported m our columni (vol hi p 184) will be 
interested to learn that among the “ Studies from the Princeton 
Laboratory, contributed to the current number of the Ptyth» 
ItgKal Kevtno, there u a paper on ‘ Sensatirns of Rotation, by 
Mr H C Warren The piuticular object of this msestigation 
sru to determine the relative influemx of sight and the mtemal 
sense of rotation on the inbjeetive ettimatc of movement By 
meansof a mirror- which could be inserted or removed at will — 
the apparent motion, as given to sight, could be reversed For 
the detailed results the paper itsilf most be consulted In 
general they seem, we are told, to fiivour the view that 
the stmicircular canals constitute the organ for the sense of 
rotation 

The Meteorological Office has received from the Central I 
Physioal Observatory of St Petersburg, eopiei of a cucular j 
addressed to various institattons with reference to a proposed \ 
meteorological exhibit at Nuhny Novgorod P xhibition m 1896 i 
The Central Physical Obacrvatoiy being desurous of nuking thu 
exhibit as complete as possible, ^ at the same ume iff making | 
known to the Russian public the progrcH of meteorological 
science m various countries, desires to obtain information on any 
of the following pomU —(i) Number of stations, of different 
orders (3) Titles of periodical publicationf, any of wbuh will 
be exhibited (3) Summary of praLtical applications of meteor 
dogy, with titles of any works on the subject (4) Copivs of 
works containuy mean values or references to them, instructicms 
for taking observations, descnptiontof instruments with methods 
of exposure, and charts referring to mantune meteorology 

The autuam meeting of the Iron and Steel InsUtute will be 
held at Birmingham from Tuesday to Pnday, August ao-33 
The programme will embiace vmta to the leading industrial 
eatablishnMu^s m and around Birmingharo The Mayor of 
Birmmghiiiffwill hold a reception, at the City Conned House 
and Art dOety on the evening of August 30 The Earl and 
CognUaa of Warwick will alio give a reception at Warwick 
Ga^ Among the papers that are expected to be read are — 

“ The ‘nwimo chemistry of the Bessemer Process,' by Prof W 
N Hartley, F R.S , " The Hatdenmg of Steel by H M 
Howe, “The Minerol Resources of Sou A Staffordshire, byH 
W Hug^ I “On Tests of Cast Iron," by W J Keepindl^T 
D West, “The Estimation of Oxide of Iron in Steel, byA.£. 
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Tucker, “ The Use of Nickel in the MeUdlnrgy of Iron," by 
H A.Wigkm 

Feof Kikochi, of the Scienee College, TOkyS, u prepanilt 
a short life of the late Prof Cayley, to be accoinpaiiied by a 
photograidi, for a Japanese popular scientific monthly, vu. the 
“ Toyo Gakugu /uihi ’ 

A SEMAEKABi K system of eltctnc lights on buoys has just 
been completed at the Cicdney Channel, off Sandy Hook Thu 
channel n only 1000 feet wide, and vessels have not hereto f o r e 
been able to pass through it by night The new system, how 
ever, provides a bnllumt thoioughfiure, lighted by ten incan¬ 
descent bghu of 100 candle power each, and each on a buoy, 
about $0 feel long and rising 13 feet out of water The cable 
which conveys the electricity carries the pressure of looo volts 
under water and u six and half milts long, being the longest 
cable m the world carrying a high pressure current under water, 
and also the only one of its kind ever made It consists at a 
copper conductor insulated with gutta ptreha, bedded m jute, 
and sheathed with hard drawn copper win The machioet have 
an output of only loo v dts, but the current flows throuj^ a 
step up converter back of the switchboard, where it is converted 
into the required voltage, thus being perfectly safe to operate 

Thf paleontological department of the American Museum 
has recently secured by purchase the entire collection of fbesit 
mammals of North America brought together by Prof E D 
Cope since 1S70 This loclndet 553 of Prof Cape's mammalian 
types, besides the unique single skeletons of Phenacodns, 
Hyrarothenum and Hjrachyas, and the nch senes from all 
formations described and figured m Cojie’s Tertiary Vertebnta,. 
besides all hu unpubbshed material Thufiimous collection, 
together with the others which are rapidly coming m firom the 
annual western expeditions to the Rocky MounUm region, will 
be amnged in the large new hall upon the geological floor 
of the Museum, which has been designed and cased for the 
purpose The collecuoni are being prepared for exhibiUmi and 
research as rapidly as possible 

By the kindness of Mr R H Scott, we are able to pnnt the 
following information received at the Meteorological OBice sntb 
reference to some reuml eartbquakk disturbances m the Leeward 
Islands The note was drawn up by Mr F Watts, the Oovern 
ment Analytical Chemist at Antigua, and was sent to the Colonial 
Office with two letters on the eflects of the earthquake in Barbuda. 
“ On Monday May 30,1895 a long and somewhat severe earth 
quake shock was felt m Antigua at 4 44 p m This shock threw 
down a steel rod 4 inches long and | inch m chameter, in a. 
rough earthquake indicator at bkerretts Slight shocks followed 
otintervalx I was able to ascertain that there were at least aeven 
ihocks between 4 44aiid8 30pm A shock at 6 58 p m wee 
K tber severe, causing one of the Cathedral bells to sound slightly 
and stopjxng the cloek Sbght shocks have be«i expenenced 
‘vlmost every day nnee Sunilar ihocks are reported firom 
Montsemt, Nevu, St Kitts, and Barbuda. Some mjoiy to 
buildmgs u reported from Barbuda, but I am unaware of the 
extent of the damage It la stated that diitant sounds, oa oC 
exploaioas, were houd m Boifauda , there appear to have beos 
heard m a northerly directum Through the courtesy of the 
Telegraph Company, I am mforawd that these earthquakes have 
not been felt m any islanda mve those in the gronpa Antigua, 
Montserrat, Nevia, St Kitu, Barbuda From this feet, coupled 
with the report of noiaes heard m Barbuda, I ihontd infer (hat 
these disturbances are purely locaL and in no way related to the 
earthquakes m Europe about the same time " 

Ax elaborate mvestigation on the faoctenal contents ot 
maigsnne and margarine producU has been recently made by 
Memrs Jcdles and Mankier It la sotiafactory to find, m view 
of the huge qoantitiea of msiganne which ore placed on the 
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ittuket in one form or enother, that it u coniKleiabty freer from 
nuciofaet than ordinary batter ndten the latter w not made with 
Taiteanied cream >^reaa butter containi an average of from 
10 to ao milhona of mictobea per grr , margarine batter yielde 
but from 4 to 6 milhona, moreovor, whilw m extreme caaev ax 
many aa 47 milhona of microbea have been found per grm 
fn batter, maiganne can only booxt of it moit aomething over 
XI milhona. Cold appeari to act more prejudicially on 
margarine munobea than it does on butter garms , thus m one 
caae a reduction from 6^ millions to 330,300 per grm was 
ofaeerved m maigitfme, whilst a similar exposure never succeeds 
in ehmmating more than one thud of those present m butter, 
according to Lafor It la reassuring to Itam that in none of the 


numerous samples examined were pathogenic bactena dis 
covered, many of the ordinary microbes present were isolated 
and described, and amongst these two were found which the 
•nthors believe are closely associated with rancid processes wbmh 
occur in old samples of maiganne To further reduce the 
microbial population of maigaruiL butter, it is suggested that 
only stenle milk and stenle water should be used m its manu 
fiuUure from oleo maiganne which is conuderably poorer in 
bacterial life than the finished product 

In the yean, 1891 and 1893, the Norwegian Government fitted 
out a vessel for the purpose of making temperature observations 
round the Loibden Islands with the view of tiacu^ the con 
nection between the habitiof the cod and the temperature of the 
water, and the Ikubament voted a sum of money for the 
chase of thermometers for registering the temperature at vai 
depths We have received from Lieutenant G Gode, who was 
entrusted with the mvestigation a pamphlet enutled ‘ Tempera 
turmaalinger 1 Lofoten * which contains an mteresting account 
of the results obtained He found that at the same places the 
temperature sometimes mcreosed regularly according to the I 
depth, while at others there were two distinct stiaU of water 
the cold being uppermost Although the vertical venations of 
temperature may have been considerable, ytt he always found 
an increase with depth The favourite temperature of the cod 
IS supposed to be S* C , and while in January 1893 this was 
found at the surface, in March 1891 it was only found at a depth 
of 160 metres , the greatest depth at which fishing takes place 
IS 300 metres, where 6’-J’ C were recorded nearly constantly 
fr«n January to the middle of Apnl Lieutenant Gade found 
that when there were two strata of water, one cold {3*-3*C ) 
uppermost, and one warmer (5* 7* C ) below, the cod was 
always found m the warmer stratum but, as the fishing takes 
place at dejiths where the temperature is from 4*-7' C or more 
(and the d^hs where these temperatures are found are very 
differmit), the author considers that the fisherman cannot denve 
practical advantage from temperature observattons alone 

Chorisis, or the doubling of the parts is by no metns a rare 
occurrence in flowers In thu phenomenon there appear, 
apparently in the place of one floral leaf, espeoally a stamen, 
two such leaves either collaterally, > * beside one another, or 
serially, above one another These pairs of leaves may arise 
either oat of a smgle common pnmordium, or directly from the 
axis Up to the publicafl&m of a paper on “ Das Reductions 
geseUderBimhen,”byDr Lad J Celakoviky(Stxb derkonigl 
bahnuachan Gas der yiissenachoftcn], morphologisti agreed 
in regarding chotims os the division or bnnchittg of on originally 
sim{4e leaf Dr &Iakovsfcy, hosvever, cornea to the following 
conduaions, amongst others, after a very complete considendion 
of a huge number of instances Normal chimsui occurs not os 
a dtVMon of a angle leaf, bat rather as a fnsioa, or at least an 
a pp roxlm atioii of distliict and originally uniformly separated 
leaves In the ontogeny of the plant this may occur at a 
bancluag or poattve chomis, as tie terms it, of a tingle 
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primordimn, but this fiu:t does not aSbid, according to lun, a 
clue to the steps m (he phylogenetic development by srUch the 
It state has come about, but he believes m upfwsitkia to 
ttberto Kcetved innion, that the piesont conditmsi m 
these flowers wes attained by negative cbonsu or approxunstMei 
Normal chonsts is the expression of an incomplete tcaniitioa 
from a state in which the individual leaves compowng a whorl or 
whorla were mote numerous into one in which they are leas 
numerous It is, in fact the resultant of two tendenciea—one, the 
older, to polymensm and the other and newer, to oligoinensm 
The reductioa so eflected is always governed by the law of the 
alternation of the conveeutive leaf whorls Dr delakovsky*a 
paper la one of great interest, and the discussion as to the 
origin of the various types of androecium roll no doubt be 
specially useful to those who are interested m the aflimties of 
the natural otdeia dicolyled ms sod monocotyledons 
Thk publBhers of kmwkdgt announce that Dr Isaac 
Roberts, h R S , will shortly contmue in that magaaine his 
selection of photographs of stars, star clusters, and nebula: 
The icnes la mtended to be in continuation of Dr Roberta s 
work, " A Selection of Photographs of Stan, Star Ousters, 
and Nebube, ’ recently published, and which has contributed 
very largely to the extension of the knowledge of astronomical 
phenomena 

The July number of Natural Seunct is devoted to brief 
desenpUons of the results of the ChaUengtr Expedition, from 
the points of view of mvestigations m many branches of know 
ledge Pach of the contributors, all of whom write with 
authority upon their respective subjects, more or less confines 
himself to answering the question, “ How has the Chatttnpr 
FxpeiliUon advanced science?” The bnef summaries thus 
obtained form a very valuable and compact mdex to the advances 
various fields of natural knowledge due to the Expedition 
The additions to the Zoologieal Society’s Gardens during the 
post week include a Bonnet Monkey (Macaeut amttmt, 9) from 
India, presented by Mr John Norbuiy, Junr , a Macaque 
Monkey {Afacatui cpumi^u, S) from Indm, presented by 
Mr II W Ball, a Block eareil Marmoset {Uafak feunllala) 
from South east Braid, presented by Mr H P Roberts, a 
Rough Pox (Cams ruUs) from British (xuiana, presented by Dr 
Irvine K Reid a Grey Ichneumon (fferfesHs gnstur) from 
Ind», presented by Lady Oiampion de Crespigny, seven 
Blick Salamanders (Aalamandra atra), a Slowworm (Assgtsu 
/ragslts) from Switzerland, presented by the Rev J W 
Ilonley , a Burchells ^ebra (Fi/hus hurcktUt, i ) from South 
Africa, a Common Rhea (AAea amencasta) from South America, 
deposited, two Black necked Swans (Cygnus ntgruolbs) from 
AntarcUc America three Blue Snow Geese (Chan larubscms) 
from Alaska, purchased , a Thar (Cayra jtmlasta, 9 ), born m 
the Gardens 


OUR ASTRONOMICAL COLUMN 
Variable Stars Di Chandler has completed a revised 
Mppleinent to bis well known second eatalqjpie of variable 
stmiT together they fomwh a complete bit of kngwn variables, 
comprising m all 344 staii Some httle difficulty has been ex 
penoi^ in connection with the southern vanables, on oeroant 
of the want of accurate pontumi and certain idcnciflcat^ m 
some cases Dr Chandler especially shows a want of confidenct. 
m the data relmmg to the vanables discovered photographically 
at the Boyden station of the Harvaid Odlcge Observatory at 
Atequipa,, but constdenng the preanng neiid of a dative 
nome^tuie, and relying on the assura^ of Prof Rcken^ 
most of these objects have been included m the catalogue and 
lettersassigiied to them , ^ ^ ki x 

Ail the r em it observations made by the South Afnean ob 
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iirntr Mr Roberts, have also been melnded in the new cata 
logue ( ittmumual fmmal. No 347 ) 

1 HE TKMniiAi VRK o> THE SuK —A new method of deter 
mining the temperature of the sun has been employed by H 
tbert ( ittrHkyncal foumal, June) With the aid of data 
Mipphed by Laiiigley s investigBUoni, Rubens deduced the law 
that tht wave length of the maximum energy is inversely pro 
poruonal to the n^re root of the absolute temperature of tbe 
radwting body Fxpenments on the radiation of blackened 
bodies between absolute temperatures 373* and 1088* indicated 
Ihe rLlalion 

As/Taias, 


T being the absolute temperature, and A being expressed in 
microns (u=i 001 mm ) I angley hu shown that the maximum 
energy (if the continuous ba^round of the solar spectrum is 
very nearly at 06 p, and assuming that the incandescent 
particles m the sun which yield the continuous spectrum are 
comparable to a black body as refpuds their total rodwting 
eapsicity, the application of the above formula gives a tempera 
ture of about 40 000* t The parts of the sun to which Ibis 
temperature applies are stated to belong to the interior regions 
below the photosphere 

Ur Fb^ enters into a discussion of the electromignetic 
luture of the solar radiati in in order to justify the application of 
the formula in the case < f the sun This leads him tni identally 
to suppose that the continuous IxKkgroun 1 ■ f the solar spectrum 
IS mainly due to hydrogen in a strongly compressed state 

Th» koixriON OF Saii KN -In 1893 Mr Sunley Williams 
snnounced some highly mteresting &rts with reference to the 
penod of rotation of Saturn, is deduced from observations of 
spots on different parts of the surf tee of the planet (Naii re 
>oI I p 33) The olmervations were conlinued during the 
opposition of 1894 and similar striking results hate been arrived 
at (Atonth!) Notices sol Iv p 354) It was again found 
that the spots indieate I widely different rotation periods in the 
same latitude but m difierent Imgitudes, os shown m the 
following tat Ic — 




•4 57 *9 

14 44*3 

15 47 97 

13 I 69 

13 4003 
1* 3583 


The average rotation pin ids of the whole ejuatonal spot 
zone during the four years of observation were os follows 


1891 

1893 

1893 

1894 


;i lit 


The cstreme diAtien e f im 46s obserted since 1891 
“ means e vtry c msiderable increase m the velocity of motion t f 
the surface material amounting ts 66 miles per hour In 
other words the great iiiuat nal atmosphenc current of Siturn 
was flowing 66 miles an hour more quickly in 1894 than it was 
ra 1891 

Taken as a whole the ibsenetions indicate a more rapid 
rotation of the planet in the etjuatoml regions than in the 
northern zone of sp ts and they appear to establish that theie 
orgeat diflerences of vrlooty in difierent longitudes 

To Prof Darwin these results surest a rather wild con 
sidenli m {Oitei~afotj/ ]aae) He considers it possible that 
sections rf the planet pimllel to tbe equator may n Jt he circular, 
and suggests Ibat it might be worth trying to detect systematic 
differetiees hnween the vsnius eqnatorul duunetcis by micro 
metric measarements 


THh VUslBIUTY 01 isHIPN LIGHTS 
T T may be jKmcmbered (hat in 1890 the German Marine Obser 
satory ttsted aome three thousand running bghts m use on 
board shi^, amUknd two thirds of them dtfective further 
tests of the vutbUty of lights of known candle power were made 
by the Gennoill C^miUee last year and some of the results 
obtained are (MOd in a leaflet just distributed to seamen by the 
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U S Weather Bureau The law of emissioo for a white It^t 
■a that Its visibility u proportional to the square root of its 
eandle power, and the resulu of the experiments 1^ the Com 
mittee closely follow the kw, the departures being no greater 
than the estimated errors of position of the vessel The mean 
of a larfK number of observations gave as the distance at which 
a white light of one candle power became visible i »p miles for 
a dark clear night and I oo mile for a rainy one Experunente 
undertaken in America, after the Intemalional Maritime Con 
gress m 18^ gave the foUuwuq; results in very clear weather 
A light of 1 candle power was plainly visible at 1 nautical mile, 
and one of 3 eandle power at 3 miles A 10 candle power hght 
was visible with an ordinary binocukr at 4 miles, one of 3^ 
candles fiiintly it S and one of 33 candles visible without diffi 
culty at the same distance On a second evening, exceptionally 
clear a white Iq,ht of 3 3 candle power could readily be distin 
mushed at 3 one of e 6 at 4, and one of 17 3 at 5 miles Ihe 
^tch govcmmentsl experiments, conducted at Amsterdam, 
gave the folk wine results A light of i candle p iwer was visible 
U I nautical mile 3 5 at 3, and 16 at 5 miles Experiments 
with green Inhts gave o 80 as the distanee in miles at which a 
green light jfa single candle power is just visible The candle 
power required fur a green light to be visible at I 3, 3, and 4 
nautical miles was 2 15 51 and 106 respectively Ihe Amen 
can expenments lefore referred to give for green light 3 i 
candle power fairly visible at I mile, and 38 5 elearly at 3 miles 
these results being however from a limited numlier of expen 
ments Th» ( ermsn Inxls were much more numerous The 
extnonhnanly rti id diminution of the visibibly of the green light 
with the distance even in good observing weather and the still 
more rapiel decrease in rainy weather of a charicter which will 
but slightly diminish the intensity of a white light show that it 
■a of ttie utm st im| rtance to sele t for the glass a shade of 
colour which will interlere with the intensity of the light as little 
as possible Tht shtde recc mmended is a clear blue green 
\ellowgreen ml grassgn.cn should not be employed as they 
liecome mdistmguMable from white at a very sh rt distance 
hor the red a considerally vvider ringe is allowable but » 
coppery red is said to be the best 


THF RFJ ATIVE POHTRS 01 lAROE 
AND SMAIL TUFisCOPtS IN SHOWING 
PlANhIARY DU AH 


T1 IS to le hojed that a definite understmding will soon be 
wived at regarding the differences lietween large md small 
telescepesrn revealing(ielieate sur&cc markiiigse n Mus Jujitter, 
and Stium The subjeet f rehtivc eftieitncy was discussed 
about ten years sg and some interesting evidence was evoked 
as to the difterent f rmsand sues of lelese ipes hut no settlement 
of the questi n was | e ssible m the face e f the liversity of opuuun 
existing The time seems to have come when the subject may 
he suital Ij referre 11 and the ftets c msidered apart from mere 
prmudice r preference li r any kind 1 r si/t < f mstrument 
Ihe phen nienil results recently elaimed f r certain small 
telesc ACS are aim st of a character to shake even the faith of 
those lusp se I to acknowledge their great utility n several 
ksses of ol jects for our cc nfidence cann it gt bejruiul reason 
able limits In individual eases a good though small instrument, 
an acute well trained eye acting in eimbinaliin with the best 
atmospheric ce nditi ns will yield surj rising results , but some 
of those lately published border upe n r niance and henceforth it 
would seem that if all the dau denv ed with such means are to be 
absolutely' accepted then large telescopes are grossly incapable 
on certain important ubjeeU, and may as well Ik packed away 
in the lumber rooms c f our observatines 
1 his IS the mire surprising when we consider the opmions 
expressed during the discusnon which previously took place oa 
the same subject Prof C A koung whihas chaige of the 
33 inch refractor at Princeton, said I can almost always see 
with the 33 inch everything I see wnth the 9k inch unmn' the 
same atmosphenc conditions, and sec it lietter —if the seeing u bad 
only a little better, if good immensely better Other observers 
having the means of componng huge and small mstminents, side 
^ side flimished similar evidence, except in the case of M 
Wdf, of Pans, who said ** I have observed a great deal with 
two instruments (both reflectors) of 15 7aiid47 3inc^aperture. 
I have rarely found any advantage in using tbe larger one when 
the object was sufficiently luminous Prof Asaph Hall, whose 
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vklwUc «ork with the a$ 8-mch leftactor at Waahington ta ao 
well known, once wud " The laige teleacope doea not ahow 
enoogh detad ” The teatimony waa not, theimre, unanunooaly 
m kivouT of bg teUhCopea 

More recently the 36 inch at Mount llanulton haa been 
eologiaed for ita fine pe^rmance Mr Kteler, in January 1888, 
mkI that the minuteat detaih of baturo a 8urfiu« were viatble 
with wooderfol diabnctmu with this inatrument The 12 inch 
and 6 inch refmcton at the aame observatoiy were found for 
infenoi in capacity to the 36 inch Prof Barnard haa also 
atated *' Let the conditiona be the beat fur obaerving, with the 
air ateady, and the 36 inch la far ahead of the 13 inch “ The 
aame obaerver haa also remarked * ‘ 350 is the moat useful ]»wcr 
on Jupiter and Mars, 520 on Saturn " For planetary work he 
prefeta using the foil aperture and low powers 

We have it on the aulhonly of most of those who hue 
employed both laige and unall telescopes, and are therefore in 
the poMtion to apeak as to their relative merits, that lan;e 
inatruments in good air will reveal more than small onea 1 He 
observer would in preference use the largest instrument for any 
cntical purpose, and this being so, how shill we explam their 
apparent fiulure in regard to planetary details ? Is it thit the 
big telescopes show too little, or thit the small instruments 
exhibit too much ? 

And here it may be noted thit only in exceptional cas< s do 
we find phenomenal results iccrmng from the use of small 
apertures It la not every one who has a teleacope of 6 or S 
inches diameter who cm discover the various mxhs in<l 
numerous belts on Saturn, or trace the double and often inter 
laang canals of Mars 

Dunng the last few years nunit r ms liark and light spits hist 
been detected on the bill of Saturn hy Mr \ S Williams, who 
used a 6 inch reflector Ihese hive been distinguished whtn 
Saturn was neanng conjunction with the sun, and in s|uteof iw > 
un&vuurable circumstanies nimely the small diameter of the 
planet, and its proximitv to the li irizon The spots have been 
seen so distinctly, that the observer hislieenenabled to desenlit 
them individually as bright or faint small or large, round or 
oval, Ac Ihese observations hive not, {leihaps, been fully 
corroborated, (hough seveni observtis ippeir to nave gitnnised 
the markings alluded to When we < onsuler that many hundreds 
of amateurs have lieen employing their telescopes upon Saturn 
without seeing the spots, the affimiitive evidence of a few 
isolated ]xnrsons cun haixUy lie regirded as conclusive It is 1 
fact that, if any new feiture on a pi met or in unknown com 
panion to a star were ronfidenllv aniioiinied, a few of the miny 
observers who forked for it would vertimly assert they eould sec 
ft thowh not really existing 

Prof Hough, with the l 8 k inch rifiiet ir, at Chicago, mide 
1 series of oniervatinns in 1884 and 1SS5 for the special pur 
pose of detecting definite mirkings on hitiim ind redetermining 
the rotation penod, but he ijuite fiilid to get the neccssaiy 
data Ills statement wis “ Phe lielts on the disc of the 
planet were at limes quite conspieums and very sharply de 
fined, but we were unable to niid iny spot or marking by 
which to observi rotation " \ el the Mvttkly Noticet for Tune 1884 
contain a drawuig which gives a numerous array of eonJensations 
attached to the dark narrow belt bounding the equator on Us 
southern side Phis drawing wis made with an SJ inch re 
Hector, and at almut the same inn > 1 many other obseivers 
exammed the planet with an entirely negative result as fiir as 
the existence of these condensations was concerned A drawing 
waa pnblished in the Journal of the Bntish Astronomicil Asso 
ciation for July 1894, showing the planet as he api>eared on 
Maich 26 of that year in a 12 iiieh reflector \ numerous 
assemblage of dark belts are shown, and many other observers 
appear to have seen sevinfl compiritively narrow lielts Prof 
Barnard, however, using the 36 inch refractor in re measunng 
the dimensioiii of Saturn and his niigs in 1894, was led to pay 
some attention to the phyucal appeimme of the planet, and 
■gmficantly remarks “But one dirk narrow belt was seen 
upon the planet The black uhI white spots recently reported 
wnth small telescopes were not seen at any tune ’ It is certainly | 
a remarkable circumstance that the belts and spots, if really 
existing, cannot be seen in the large instrument Are the 
phaerveri with small apertures sufleriim from some extraordinary 
nsUnanation, or must wo cmisider that the brightness of the . 
image In large telescopes and inferior defimUon are sufocient to ^ 
ohbterata very deheate markings? .Is .the glare sufltoeiftly ; 
stnmg to ovetcome the slight contniss of lone readily pet ^ 
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2 >tihle on a fointer image ■’ Prof Holden thus expressed him 
f ui i8ai “ There IS no doubt that the belts on Saturn are 
often marked and mottled with brighter spots 1 (vresnine that 
such spott would be as eisily seen in a small but iveifoct tele 
scope as «i a larger one Seeing such fiunt markings is entirely 
a matter of detecting fiunt c mtrasts, and these should be de 
tecled as readily in a sinsll instrument os in ours, if not more 
readily, except that the Urge sire of our image blips us ” On 
the other hand, Prof \cung his suggested that faint images 
are very encouraging to the imagination, and therefore often a 
source of observational errors 

Prof Holden's remarks ue tantamount to an ulmission that 
Urge instruments ore inefleetivi on pUnetsry details, for what 
are delicate markings but faun contrasts > \ et ft would be 
conceived dhat the 36 inch had proved itself quite callable of 
deabng with such eontrasts for it is slateil liy Prof liirn^, 
from oboervations of Jiiiuitr in Sipiemlier f)clol*r 1894 ‘ The 

red spot u foirly distinct m outline, though quite pile a feeble 
red The followmg end of the spot is quite dark 1 here are 
white regions on lU surface 1 he hell south of it seems to be 
in contact with the spot, if it does not letually overlap ft 




. 36 inch IS mounted in one of the finest loealitics for celts 

tial observations but ihuws nothing on Saturn lait the <huk 
narrow belt silualtd in the midst of the equalonil /one while 
eertam telescopes of small iperture reveal the disc furrowed with 
belts and mottled with spots Nearly every small telescopi 
shows more thin one belt upon biturn Imt the debneations 
Seldom igrte as to the number 1 r latitudes of these lielts We 
ought to expect approximitcly aieordint positions but the 
I mij >nty of drawings an hurniclly ex« uted and bised on rough 
estiniitiuns, so thit they ire uftin found inconsistent Ihecbf 
I ferences referred to are not therefore jirciof of the non existence 
{ of the objects d(|>ictid, for the same disagreements art found 
I with referent e t) well issured formations In some cases un 
I doubtcdly oliserxers will perhaps uneonsiluusly use iheir 
1 imigmitious as the desire is alwiys to put in as mueh detail as 
I possible When mere fancy assists the optiial jxiwers the re 
I suiting drawings ire often very pretty and altnctive from the 
number ind mpelty of the features shown We eon fill m any 
niiniUr of dirk bells and blight rones lieaded with s|>ots if 
various forms mil tints, and 1 me the whole to suit our uless Ian 
I unfortunately sueh driwings though jileasing to the eye have a 
I bid influence since they )K.rvert the truth iml lack that fidelity 
to nature which lould alone, mike them really valuable 

Mr Williams, the ihsinverir I r the ^turnian SIX Is his made 
s>me hundreds of oliservations of them, and fully dciiiled his 
methods ind his results m the AfoMh/} of the k \ S , 

liv p 297 else I 1 list delecting them m thi spnng of 1891, 
he his now fulluwed them dunng hve up|xisitHms >f Saturn 
Iht bright iqiutoriil s}miIs apiurently show a iiernxl of rotilioa 
decreasing with the time, f t Ihi mem pencxl during 1891 wis 
lOh 14m 22s , wbtk m 1892 It ilecrcised 44 sen nos m 189J 
43 seconds, and in 1894 15 wcinils The i ire with whiih Mr 
Williams jwoieedeil m his w rk, and thi plan hi adopted to 
avoid bus or precomeivid ideas, ire expliined in the pii>er 
alluded to, ind ivery onereidmg his desinptiun must be favour 
ably impressed with it If kt': results art fully unfit they 
will deserve to lie ranked tmong the liest observation il fe its of 
mi dern tirois In havi lieen the first to ihscnvir these delicate 
objects m ill iheir vanety, I > hive traced out their individual 
motions with unwearying ] ersistency year by year and to have 
employed all the time a very small telescope must lx ngardidas 
a rcmirknble attimment It is to be h<>|xd that the lucessary 
eorroboration will sugn be furthcoming 
I have myself practically indeavoured to aflbrd this, Imt 
foiled rhe spots on Saturn are certamlv not visible under 
powers of 252 and 312 on ni> 10inch reflector The jiowir 
ol 252 n the eye lens of 1 Iluyghenian eyepiece, that of 313 is 
one of the “ mnnocenlne micrometer oculars ” of J inch eijuiva 
lent focus by Sleinhcil of Munich The latter his a distinct 
odvinti^ over my Huyghenian eyepieces I have vimetimes 
Used 1 Barfow lens m comlanalion with it, increasing the jxiwei 
to about 430, but do nut think any advantage has (icen gamed 
I have cxxasionally hid impassioqf of white s|xi(s niutUing (he 
bright equatorial zone of Slaturn, and occasionally also ot foiiit 
cxMidensations in Ihe dark belts, Imt as to seiiiw these details 
outnghl, and obtaining tbeir times of transu with all the cer 
touity of a definite spot on Jujater 1 have quite faileil I am 
induced to believe, (irom a numixr of observatn ns dedicated to 
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1 thut luch iDMktnft^ as ob]ecbve fatturtt were invite to my ! 

Mith the means employ^ On the worst nights 1 could 
easily imagine a mottled aspect of the belts, but with good de 
linitum and a steady image, the tone of the belts and bright 
equator appeared perfectly even and free fimm noticeable inegu 
lantas in a case of this kind the observer has to be severe with 
himiLlf There is a distinct bne of demarcation between what is 
alisolutely seen and what u poasibtjr seen or suspected An 
(bject may be only glimpsed, and ^ it is certainly seen for its 
impressions reach the eye now and then in a form not to be mis 
taken But with some objects the espenence u diflerent We 
fiincy they are there, but cannot fix them with certainty , an 
patently they flit about hke an tgmi fohms, and are intractable 
to our utmost efforts Obviously m such a rase the observer 
has but one alternative, and that u to regard the objects as 
imaginaiv 

On Mars, as well as Saturn, small instruments have done 
wonders It u well known that the canals and their duplication 
were discovered by Schiaparelli with a refractor of only b 1 inches 
aperture In 18^, dunng a fovourable presentation of Mars 
the large American lelestopes showed very bttle either of the 
canals or of thur duplication Dunng the opposition of 1894 
the [danet was better placed as regards altitude (Isit not so near 
to the earth as in l8u), and the results of observabons have been 
more satisfiictory Mr illiams with a 6| inch reflector and 
Mr Brenner with a 7 inch refractor, have recovered many of 
the double canals of S^iaparelb Mr F Lowell, with the 18 
mch refractor at the observatory at Aruona has also observed 
many remarkable and intricate details of the planet s topagrajfoy 
This observer renuurks that in regard to the visible markinn on 
the inner planets of the solar system up to and including Man, 
sire of instrument is quite secondary to quality of atmosphere 
He draws the oases ’ on Mars, and a large number of mter 
lacing lines on the planet, in Pofulcar ^straaotuy for Apnl 1895 
nnd tne pictuixs are very efilcbve There are many of us who 
would lihe to obtain a view of Mars similar to what he has 
depicted Mr Lowell notes that with the 18 inch a power of 
470 wax as high as the atmosphere permitted to be u^ with 
advantage, though drawings were generally made with 370 On 
the 6 inch refractor 370 showed well, the dark and light mark 
11^ being more contrasted than in the larger instrument As 
afMting the comparative ubiity of large and small telescopes, 
Mr Lowell remarks ' A large instrument is assumed to be 
necessarily suiienor to a snudl one, quite irrekpcctive of what it 
is that IS to be observed Now the fact is that there are two 
quite different classes of celestial phenomena—those dependent 
on quomitv of light, and those depmdent on quality of defimbon 
for their vtsibilitv, and the two means to these ends go anything 
but hand in hand For the one, the illumination, the size of the 
mstrument is the prime requisite , for the other the definition, 
the atmosphere is the first essenbal As an object lesson m 
this, it u worth noticing that the biggest instruments have not 
always given the best views of Mors In nutters of Martian 
detail It is amply evident from the results that observer, atmo 
s^ere instrument, u the order of weight to be given as the factors 
of an observation *’ 

I have referred to thu subject without any desire to take up 
the cudgels on behalf of anv class of instrument, but it n sugges 
bve that the large ones will not bear powers commensurate with 
their size on plainetary details Thus with the 36 inch at Mount 
Hamilton a power of 350 has been found the most effective on 
Man, a similar power can be used with advantage on glasses of 
only 8 or 10 niches dumeter It u diflScult to unoerstand, 
the^re, where the supenonty of lai« instruments comes m, as 
the object u sufficiently bright in small telescopes, and the latter 
being more easily manipulated and less affected by atmospheric 
tremors, they obviously possess some distinct advantages But 
thu mterestuig and important question u scarcely to be settled 
by a mere ducuasioa m this sort It u only to be settled by 
careful trials of large and small inatnunento side by side upon 
the planets Mars, Jupiter, and Saturn If observers having the 
applianees at command will institute some further comparisons of 
the kind sugoested the problem iiiigfat be virtaally solved m a 
short time Relyii^ upon evidence of fiwgmentaiy character w 


.jto play most prominently The most valuable evidence would 
be tnat of aa observer who used a number of telescopes of 

’ "—‘-'-at one and the some station Up to the 

It be confessed that small instruments have 
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somewhat the best of the argument, but if the imanmions testi 
mony of our most trustworthy observers asserted the sapencnity of 
large telescopes on bright jdimets, it u h^ to see bow t^ could 
‘ lisproved, as th-'— '-*'-- ' —■*- 


the question 01 


IS they alone have the effective n 


W F Dinning 


SUBJECTIVE VISUAL SENSATIONS^ 
'T'HE activity of the cerebral centres which u independent of 
their common excitmg causes, and which is termed 
dischsjge, presents indicadons of the character and loss of 
thmr fiinetion which can be obtained from no other source 
Foremost in interest and also m importance are the aensationsof 
sight which occur without stimulation of the retina Of these 
*'—Dost important are two (i) Those whmh occur at the onset 
nleptic fits from the "discharge” m the bram influencing 

_iionsncss, through the visual centre, before loss takes rdoce 

(3) Those which occur as the precursory symptoms or the 
psiroxysmal headaches which, from their one sidM distribution, 
have b^ called ‘ hemkranla,” “ megnine * or “ megrim,” 
from the frequent vomiting, “ sick headaches ’ and, from the 
inhibitory loss of sight, “ blind headaches ” These two efassea 
form the subject of the lecture 

In «hat part of the brain docs the process occur? The 
impulses from the retina reach the cortev of the brain first in 
the extremi^ of the occipital lobe, where as Munk first showed, 
the half fields are represented in strictly local defimteness The 
left ocapital lobe receives the impulsea from the left half of each 
reuna, produced by the rays of light from the right half of each 
field of vision So conversely, with the right occipatal lobe 
To each side, impulses proceed from a very mmute area around 
the central )x>mt of the retina, the fixation pomt of the field 
But we cannot conceive that the functional disturbance occurs m 
these centres for the strict medial division in two halves u 
absolutely ignored W the subjective sensaUmis Moreover, the 
strange but certain facts of hysterical heimaiueathesia, m which 
there is inhibition of all the sensory centres of one hemisphere, 
present ns with remarkable evidence of the higher visual 
ninctioo in each hemisphere This is supported by some cases 
of organic disease, which cause an affection of sight similar to 
that of hpterui and by more common casts of hemianopia from 
disease of the hemisphere, m which there u a precisely similar 
contraction of the remaming half fields The significance of all 
these Ik that the early conclusions of Femer are correct, and 
that, m addition to the lower, occipital half v ision centre, there » 
a hi^er centre in each hemuphere, situsted in the region of the 
angular convolution Thu theory of the double visual centres 
consisting of a combination of the conclusions of Femer and 
Munk, was first stated by the lec uier in 1885, and has been con 
firmed by aH the lactk he bos since met with It is indlspensaUe 
for the comprehcnsitm of morbid functional action, and, indeed, 
fur that of normal vision, but u not yet recognised by physiolo 
gists, even as hypothetical 

The character of the fiinction of thu centre, so far as it 
can be discerned from the facts of its loss, are of great import 
ance for the studi of visual sensations The two hig^ centres 
seem to be blended into one in function in a manner that is 
unique so fiu as our knowledge extends If the centre on one 
side u fiinctionlcvk, there u loss of sight m the periphery of boA 
visual fields, there u vision in the central third of the eye on the 
same side, and a far smaller central area on the opposite side 
The only conclusion u the startling inference that dther highw 
centre can subserve central vision in both eyes, but that pen 
tffieral vision depends on the co operation of the fimction of 
Iwth hemispheres Between the central area for which either 
centre suffices and the penj^ieral ares for which neither u compe 
tent but both are needed, there u an mtermedute zone m wl^ 
viaicn u subserved only Iw the opposite hemisphere when actmg 
alone Thu gradation of Auictional capacity enables some facts 
of subjective sensationk to be comprehcindedrwhtch cannot other 
wise be understood 

Moreover, the facta suggest that the fiinctinn of these highec 
centres is quite different from that of the lower ones, and fiom 
that of other cerebral centres the action of which we can stu^ 
In the lower half vision centres function u localised, so that 
dcstiucticm of port causes absolute loss of a part of the half field, 
bl in d n ess of the cottespooding part of the retina. But partial 
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duMfte to th* oentre tcMiw to lower the {unction 

of the whole, m if the fimction were tfafbied, and all 
It* dement* were repreiented, m vaiyingr >n 

put Thu conception li lo un&mihar that it may teem 
meonceivahle, and yet it hatinonuei with many of the &ctt of 
mlgectiTe tcntationa. Moreover, m a huge put of the brain 
local low of tiMie ha* only the dfect of lowering htnction a* a 
whole It teem* to be only where the *en*oiy impulaei reach 
the cortex, and motor impnlaes leave it, that the local dutnbu 
tion of function u definite, and limited damage ha* definite and 
laUing reauH* 

The ipeetm perceiied before epileptic fit* vary widely They 
Uiav be *tark or tpukt, aphencal luminou* bodiei, or mere 
flawiet of light, white or coloured, itill or in movement Often 
they are more elaborate, dutinct vuioiuof face*, petaoni, object* 
plam They may bo combmed with aeiuatiau from the other 
ipecud eente*, a* with hearing and imell In one case a wun 
ing, coiutant for yean, began with thumptng m the cheat ascen I 
mg to the head, where it became a beating *aaod Then two 
li^ts appeared, advanang nearer with a pohating motion 
Suddenly the*e diiappeared and were replaced by the figure if 
an old woman m a im cloak, alwavs the uune, who ofiLred the 
patieru (omething that had the «mell of Tonquin bean*, and then 
he lott conwioiune** Such wuning* may be called pqrtho 
vuual aenuLtaon* The pcychical element may be very strong 
a* m one woman whose fiU were preceded by a audden distinct 
vnion of London m ruins, the river Thames emptied to receise 
the mbbuh, and she the only survivor of the mhabitants 
The colours seen are chiefly desenbed as red, green, blue snd 
yellow A yellowuh red like flame u very common In some 
ease* red chuige* to green a curious complementary relation 
when we consider that the sensation u due to a jminarv process 
m the centre One obtnuise fret, m these spectia and in those 
of mignune, u the frequency with which colouni extend to the 
e^ of the field of vison In one case each fit was preceded i 
by the appearance of a green colour occnjiying the lowei half of 
the field so completely trwt the patient sud he seemed to be m 
a field of grass ft u often wild that the penfflieiy of the retina 
u not sensitive to colour and that red and green are seen only m 
the centre But lung ago, Chodin and Landolt showed that 
colour vision evtends to the periphery The peripheral olour 
spectra led the lecturer to make a careful exsmmaUon of the 
penidieral colour viston, especully m regard to area, to which it 
seems to be related m a greater degree than to illumination 
Red can be seen up to the margin of the field for white an 
area in 6 cm square, green cannot well be discerned withm 
5* of the margin, but yellow and blue can be seen up to the 
margm snth 4 cm square The fields for each area from 35 to 4 
cm square are coocentnc svith the field for white 
One fiu,t was ascertamed which illustrates the mutual mfloence 
of the two visual centres When both eyes are open the two 
fields correspond, except in the outer temporal third of each 
fidd The nasal half of left field for instance, extends to 55* 
of the outer honzontsl radius of the right field, the end 
of which IS at 90* When both eyes are open, not only 
la the percepum of colour mtensified in the part whm the two 
fields overlap, but the intensificatioa goes on to the penjfliery 
through the part m wluch there is no more retinal stimulauon 
than when the right eye alone is open Thus, in this radius 
red is seen in 3 cm square at 63* with rq^t eye alone, but 
at 74* if the left eye u also open although the left field 
does not extend beyond SS’ colour is seen in 4 

cm square at 77* with the right eye onlv, and at the maimn 
of the field only with 6 cm square, but with both eyea open the 
4 cm square enables the colour to be seen up to the maigm, 
instead of at 77* There is thus greater sensitiveness in the 
centres to o^r impulseaprocecdiiig from the penpheral region, 
where the field u single, iTlight from the other eye intensifies 
their action—a itnking instance of their mtnnate co operation 
The motor relations of the epileptic spectrum are instructive 
but too complex for bnef description It is common, in one 
wded fira, for all object to a{q>es(«t the edge of the field of vision 
on the nde afterwuds convulsed, and pass aerora, to disaMiear 
at the opposite Kde luappearance,*;, on the left u followed 
by movement of the head towards it, by the motor centre* of the 
right hemisphere, but the head then foUows the movement of the 
^eettum, I7 the aetioa cf the centres of the other bemispheiit 
(sometinie* with a conadons sense of irresistible compulsioo}, sad 
then fiiwlly deviates strongly m the first direction, as the con 
vulsun comes on, usually with loss of tobUMUMess. A sense 
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of vertigo may accompany the devration The lyts mow hefiire 
the head, ana may be absolutely fixed when the hew) flab be 
moved by the will These phenomena throw mslnietiw light 
on the rwtion* of objective and anlqeettve vertigo Inhlbltbn 
fteqnently precedes the epiIciHic spectra, but is always gcBcnd, 
never partial, and neither the loss nor the qKctrum Is ewe on 
one side only If they appuu: on one side, it is only to move 
across the field, apparently as the result of the effect on the visual 
discbaige of the associated motor nature of the epilepCW process 
Ihe visnal sensations wluch precede the parosymui heed 
ache* of nugtaine differ very much from the warning* of 
epUepsy Their general character is bimted, but their fbnm are 
extremely varied One has lieen well made known by the 
careful study of his own sensations by Dr Hubert Airey, 
published m the PktUsopkt al Transachons for 1870, reproduced 
by Dr Liveing m his classical work on megnm (Unpublidied 
drawings by Dr Airey, and several other senes of drawing* 
were exhibited One cunous set was made by a meehanical 
draughtsman who, from sixty to sixty five years of 1^, fremiently 
expeneitced visual sensations, similar to those of migiame, as 
isolated symptoms, without headache, and always depicted them 
as objective things, related tv his own figure ) In this class of 
spectra, inhihttory loss of sight is alm^ mvanable, but it is 
always partial, never generm as in epilepsy, and it bean a 
definite relaUon to the spectrum The phenomena are generally 
on one side, hut occasionally medial, altiiough never central, and 
they never correspond to one half of the field ‘ Lven loss 
stnctly limited to the medial hne, as in hemianopia due to 
organic disease, is practically unknown, contrary to the common 
impression The special feature of the “discharge” u an 
angled hne of hght, the “Bgng ’ spectrum, angle or repeated, 
svmetimes in many, a* it were reflected, Aiding, lines. In 
round or oval form it has been termed the “fortification 
spectrum, from resemblance to the pKn of a fortress devised 
by Vauban The angled line may be of ample biwht Iq^t or 
may present colours, ted, green, blue, orange, which sometimes 
sltemate m tuccssave segments It often seem* made up of a 
multitude of mmute brilliant points m rapid movement When 
a angle bright Ime, it may be banded on each ade by a very 
narrow black hne This feature may be observed m tlm 
* phosphcnc produced by pressure on the eye, even in the 
dark when it i* apparently due to a limiting Ime of loss of the 
essential light of the retina, but its presence m a central 
spectrum raises the qnertion whether this so called “ bghtof the 
retina is not of purely central ongm 
The central rigion is remarkably mdnposed to discharge, but 
prom, to inhibiUon A medical piacUtioner, a careful observer, 
experienced first a spot of central dimness of sight, which 
enJaiged bicuming darker in the centre and ultimatdy extended 
from top to bottom of the field occupymg the middle third, 
banded on each ude by a double curve b<nnetuneSy when the 
spit had reach^ half way to the top and bottom of the field, 
a bright zigzag line appeaixd on one side, which extended 
upwards and doamwaros, as the inhibitoiy loai mercased, 
becanu. brighter, but seemed to restrain the inhibiticm, which 
extended no further on that side but was, as it srere, reflected 
back and reached almost the extreme edge of the field on the 
other nde This dluslrates the occurrence of the discharge 
secondary to inhilation, and limiting it It is an instance of 
t^ way m which all half held relation* are absent in these' 
phenominx The common commencement is for an aimled 
sphere, or stellate spectrum to xppear m the middle aone oTone 
half of the field, and expanding, form an oval withui which 
vision w partially or completely lost The edge u often coloured 
The angiei are especially developed towards the outer side of 
the fl^ Toward* the centre of the field the expansion is less, 
the angles wnaUer, and the spect^ break* SomeUmes one 
limb passes downwards, and the other towards the central point, 
but m the tatter the angles gradually cease, and the spec^ 
never reaches the centre—an illurtratlon of the resMtance of the 
central region to dischaige In other cases, however, the ends 
of the broken oval may paisinto the other half of the field one 
on each nde of the central point enclasmg this between theim 
When they reach the middle zone on the other side, a secoi^ 
star, like that from which the spectrum onginated, may suddenly 
apprar for a short tone as a terminal feature These character 
istM show how remarKsble must be the relation of the centres 
to v^h their esnae occurs 

> By flsid b SMsatUMSTssIochidsd by th* boundary of tbs caiuamd 

flskb ^bolb tyss, 10 wbicb sloii* the oentrd phsnooin* «**i rttatatf 
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An angled antrum nf curved couree may ako de\ elop by pro 
Lri-ssion throo^ the middle rone, beginumg below, andattaming 
Us chief development in the ut^ h^ of that tide, pauing only 
1 little wav beyond the middle line above In one caw. thia 
a IS preceded hy a tranbient angled star near the point of com 
int ncement, and its earl) atage was accompanied by inhibitory 
loss at the maigm of the fitU, outaide the itgiun in which the 
diM-harge commenced 

Although discharge never oecuia at the central point, it 
mi) ore nr around it, as a circular ngiag, aurrounding a round 
object looked at—an instructive exam^ of the fimt thit the 
discharge may be related to the central eR«.t of actual retinal 
stimulation AnOoginis to this *'penccntral ’ spectrum, is one 
ihst takes the form of an arch above the centraJ region, whieh 
may separate into two jiarts at the middle line As an inatanee 
of the strong tendency there is to r^pid the spectrum as an 
objective thing, a member of the medt^ profession, when asked 
to draw that whieh he saw, sent a drawing of his eye surmounted 
by an angled corona These forms amin indicate disturbsnee 
in centres m whieh there is no half field representation Resides 
other forms an angled six^trum sometimes appears near the 
outer temjiurul edge of the field, and extends outwards for a 
short distance and then eurses downwards, never upwards Sueh 
a peripheral spectrum always seems to the subject to begin at 
the extreme edge of the held and extend outside it In one case 
It was drawn is attached to the junction of the ujijKr and lower 

It cannot be douhteil (hat, liy the study of these subjective 
synijltoms, much will ultimately be learned regarding the function 
and mode of action of the cereliral visual centres Hhatever 
the drawbacks to observation through the eonsi lousness of 
another person, knowledge ion lie gained m no other way of the 
oetion of the higher centres of the brain and the time must 
come when the phwiological knowUdge whuh can be miined 
only through the effects of disease and the disturbance of func 
tional derangement, will receive mure attention The facts of 
these sjieetia, when studied m their detail, compel the conclusion 
that they occur in centres in which lunetion is rilatetl to the con 
jumt (iehls and m these to a rentril and a iKniiheral region and 
to a medwl rone latween the two , that the chief relations are 
central and tienj heral that outside the central regi in there is a 
one siderl relation, but (hat there is no distnbutiun of fun< tion 
at all cnrrespomling to the division of the fields at the medial 
line The dominant relation is concentru and the indications 
afforded by the absolute one sided loss taused by destruction of 
one occipital lolie, has no reflection positive or negative, in 
these results of sjioiitancous central activ it) 


HIGH Lh VII MFTLOROIOGICAI SIAIIONS^ 
of the ^atest drawliocks to a full understanding of 
Dieleorological phenomena is that the observations on 
which we base our knowled^ ore ginerilly mode close to the 
ground in the most lestnited air stratum , whereas the general 
Umosphene movements, both in velocity and direction, ore 
much modihed in the lower strata and the air surroundmg and 
in contact with the earth diffen greatly both m temperature 
and humidity from the free air Hie more strongly agitated 
upper strati react on the lower in many wiys, and a knowledge 
Hif the movement of the moderately lugh atmospheni I ivers is 
of great importance for the theory of the general circulation of 
the atmosphere, and prartiially for our weather forecasts, since 
the forces which develop storms have their ungin and sphere of 
action within two or three miles of the earth 

If the atmosphere win only m complete equibbrium, then 
the few irregular obsenations as rexnuds time and place, which 
have been made in balloons, would give some data on which 
to base general laws, but, in the actual condition of eon 
tiDunl movements and changes in the atmosphere thu can 
never suffice, and the continuous observations required of all 
the elements, at all seasons and in all weathers, can only be 
made on mountains, even though the conditions there only 
approximate to those of the free oir In this way observations 
on mountains complete those of the usual low level stations 
When the earth’s surface naes in {dateaus, (he advantage of 
elevation a^ove the sea—that is to say, the immersion in the 
upper stiatn—IS almost entirely neutralised, beiause still our 
instruments are placed in air masses which ire affected by 
1 Extniet«| ham a paper by Vr A tjiwrcnce Rote i nod bofiR ihe 
Hostoa SciimHk Sodat) 

NO 1340, VOL. 52] 


contact with the earth For this reason meteorological obser 
vatones should be located on high and isolated p^s The 
erection of such stations and the discussion of theu observations 
donog the lost fifteen years have contributed largely to the rapid 
proinress of the science of meteorology 

The chief first order stations (those pussesswg self recording 
instruments, or where observations are made on an extensive 
scale) which are located on mountain tops in the various 
countries will now lie line fly desenbed 

Ihe first summit station in the world was that established in 
1870, jointly by the U S Signal Service and Prof J H 
Huntington on Mount Washington, N 11 , 6a8o ft above the 
Sea Probably niwhere else in the world has such severe 
weather been experienced, the lowest temperature being here 
often accompiiiiKi tiy the highest winds unlike the calms which 
prevail with intense cold at low levels For instance, in 
1 ebruary 1886 with a temperature of 50 degrees below zero, a 
wind vclwily if 184 miles an hour was recorded on Mount 
Washington 1 he f lovernment meteorological station on Pike’s 
1‘eik at an elevation of 14,tuft , was for many years the 
highest in the world Now Ixith these stations are closed, 
so that Ihea seem to he actually in the United States but two 
summit vlatinns where nieteorolcxpcal otaervotions are made 
throughout tht veor, vi/ The Liek Observatory, on Mount 
Hamilton, Ciiifi rnia- primarily astronomical—and Ihe Blue Hill 
Meteorologie il Oliservatory in Massaihusetts, situalid at a very 
moderate elevall 11 Prof S P Langley s important researches 
on the nature intI imounl of solar heat received by the earth 
were earned on in 1881 iqion Mount Whitney, the summit of 
which IS 14 500 ft above the sea 

It is due to an Amencan institution that (he highest meteoro 
logical statu n in (he world is now m Peru, where the Harvard 
ColligeOliservati ry, several years igo, established an outpoat at 
Area]in|ia In 1S93, Pro! Boiliy suireeded in placing self 
recording instruments on the summit of Ihe neighbouring 
volcano of 11 Misti 19 300 ft high, when a former station on 
the side of M lunt ( haiham, near the snow line, at an elevation of 
16,650 feel was alundoned It is im|)ossil>le for persons to 
remain at these stations, so they were jiruvided with automatic 
instruments wliith should give a continuous record of the chief 
metenrokfiie il ilements during two weeks Several tunes a 
month one c f the Observatory staff clunbs the mountam in 
order to wind the clocks and change the register sheets, at the 
same time making a cheik reading of standard instruments 
Breaks in the neurd occur owing to unforeseen stoppage of the 
instruments, or mabdity to make the ascent at the appointed 
time 

France stands unnvalled in her superb cluuii of summit 
stations on the 1 uy de Dome (4800 ft ) in Auveigne, on the 
Pie du Midi (9440 ft ) ill the ITrcnees, on the Mont Ventoux 
(6350 ft ) in Pruienee, and on the Aignual (5150 ft ) in the 
Cevinnes wli ise lonstruction has cost the national and pro 
vmcial Ooveniments hundreds of thousands of dollars and 
years of time 1 hey are generally defective in having no cu 
operating base stations, and their observations have not been 
iniblished m detail In 1890, M \ allot, a devoted Alpinist 
anil meteorologist, established several stations on and near Mont 
Blam, from which records have been obtained each summer 
smee Ihe highest of these stations, at the Kochers des Bossea, 

14 330 ft is provided with many self recording instruments 
operating two weeks without attention, which are looked after 
Iwthe owner or his guides each week or two during the summer 
rtie Oliservilory of M Janssen, sunk m the snow on the very 
top of Mount Blanc, 1460 ft higher, is not yet in operatiMi, 
but a meteorograiih has been made for it m I’aris, which will con 
tinuously record all the meteorological elements during a 
puiudof three months without attentum A Mmilar instrument 

15 being constructed at Blue Hill, by Mr Fergusson, ftw Prof 
Pickering s station on LI Misti 

On the Fiffel lower m 1‘ans are mstruments 980 ft above 
the ground, which give more nearly the conditioni rnevailing in 
the Tree air than do any others permanently at this elevation 
Ihey record at the Central Meteorological Ofhee, a quarter of a 
mile distant, side by side with umilor instruments exposed near 
the ground 

Among Ihe (jcrroan and Austrian stations, that on the 
bonnbbek, a peak of the Austrian Alps, 10,170 ft hi(^ and tbe 
highest permanently occupied observatoiy in Europe, stands 
pre eminent, having furnished very valuable results un^ Dfs 
liann’s direction 
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SwitMTluidi which uncc 1873 had moinUuned Mations in 
mowtam &c , hw now on Ihe Santia (8aoo ft ) In the 

canton of Appenxell, one of the best loutM and equipped 
sununit Motions in the wcwld, and m Italy on obtervatory on 
Monte Cunone (Jtoo ft ) in the Apennines, near Lucm, has 
recently been competed 

On Ben Nens, Uie highest mountain in (treat Britain (4400 
” “ * r*<n“tl“hle Motion where during ten years an 

unbroken »nes of hourly observations has been maintained 
There u a base station at soa Itvil, and the advantageous wtua 
don on the west coast of Scotland ruidirs the results of the 
observations, which have been discussed by Dr Buchm, of 
great value 

It IS imi^ble to even enumerate all that has been gained 
from these high level obaervadons, but the chief tesulrt attained, 
or still ^ht, may be thus summonsed Determination of 
normal decrease of temperature and humulity with elevation, 
abnormal changes with elevation in cyclones (or areas of low 
pressure near the ground) and in anti cyclones (or areas of high 
prmre near the ground) , height to which these cyclones and 
Anti cyclonei pertifct» And the itrcubUion of the ait around each 
At vArioui level! 


stance, a new profcsvir is to lie appomted they must all cOOMnt 
to his nommatkin T . [ait a stop to the further propogiitkm of 
this rumour, the ofliinl journals of the four umteil tioverhtneMs 
declare th^ tte coutinmd esiMence of this venerulili umvtarsity 
IS awured l»th lij public grants and 1 ^ large donations recently 
made by old pupils ami ulhirs Ihu communiiation has been 
received with j^ncial siiisli n™ pardcwUrly in the town of 
Jena Itself, which w entirely dqiendentupon the uniserstty " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtjORD — At the Incaenut, or Commemoration of Oxfotil 
founders, held on June a6, the honorary degree of D C L w«s 
ronferrrf upon Sir W H I lower. J'rof Michael hotter, M 
A ;l‘«"»8«"hed Swiss fcgyptologiit, and Sir 

A W f ranks, Presid(.nt of the Society of Ant^UArieh 


Hbkbbri Hancock, Mathemadcat and Physics master 
m Bancroft 1 School, Womlflnnl, I ondon, has just been 
appomtcil to the headmastership of tht Hipp^olme (grammar 
School, an important science centre for the North of Lnglaml 
.e Uufham University on Tuesday, June as, 

the Sub Warden announced that the new Charter hod hem 
^ised by which power is given to the Uravemty to confer 
"??“ women m all faculties except Divinity Among a 
» ^ferred was that of Bachelor of 
” t, Durham College of Science, 


lai« number of degrees conferred 
Science on Mias Ella Mary Bryant, D 


Newcastle 

In ronscquence of the shortly ensuing (>cneml Llecdon, the 
onn^I meeting of the Nadonal Association for the Promotion 
of lechnical and Secondary Education, and the Conference of 
n^resentadvea of Technical Educadon Cximmittees, which had 
Opened*™ London on July ii, have been 

On Thursday last a very successful and numerously attended 
conversosione was held at Umveruty College, London The 
retei^ on the grand staircase by the President (Sir 
John Enchien, Bart, F R S ) and Deans of Faculties m 
vonous scientific deportments of the College were thrown open, 
and many interesting exhibits contributed to the saccem of^e 
evming Among the latter were included the spectra of onron 
^ hdinm, various electn^ and [Ayn^ expenrnents, living 
seaweedi and marme animals, new models of dividuy nuclei, &c 

Tub University of London has conferred the degree of Doctor 
rfSc^. without exammation, on Mr Th Groome. Professor 
of Natural History at the Royal AgnculUiral College, CuenceMer, 
tton of the menu of his ungioAl retearches and 


>• S** correspondent of the lamtt wntea os follows — 

iir*e ® “ rumour that the outhontus intend to 

of Jen*i has caiisdl a sbt m the scientific 
world, the university bang one of the oldest m Germany, and 
nsnngt^en occupies leading position rinaocial reosems are 
Th. ^ indt^ tjto authonbes to arrive at this deeuion 
rr UniveiMty of Jena is somewhat peculur 

BmodictiMt of a single State, but^Iongs 
j«^ytofe»ir8ut«,^Thun^,vis ,Saxe Weimar, Meming^ 
^ Altenbuig TTm Governments of those smol! 
btotes entuely control the affiurs of the Mfuversity If, for in 
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SCIENTItIC SERIALS 

IkeUiUktmatKalOa ttf < (May 1895)-This number 
openswilhapnperrea.lbyI)r C Tavlor at the annual meaing of 
the A I 1 in faniiaty last, of whieh the title is • Hie Syllabui 
of Oeomeltical Conics ’ In it the writer passes in review whol 
he has done m the subject since his fitM contribution to the 
Afixnsufirr in 1863 Amongst other reasons for writing at this 
thte. Dr Taylor slates I have, as I think, amvtd at some 
thing like finality in m> own view of the way m which the suh 
jecl should be approoehe I It is on this ground that we com 
mend the author s paper to persons interested m the teaching 
of geometnral conus They will dtttve profit from it The 
^>nd of the mathematical worthies notued ly Mr Hepjiel w 
John l)te, noteworthy from his contributions to Billingsley s 
translatiun of Puclid The notes, solutions of Onset/r questions, 
vilutions of examination questions, and questions for solution, 
which are. all very useful for the readers addressed, are, with 
the enlarged form of the journal, greatly increased in number 
and vanefy Several recent text books are also the subject of 
judicious nnil discriminating enticism The Gaxitte should 
certainly have a sutcessfol career 

AwtruM/euntal0/ M<Uhtmiiut,\o\ xvii No 3 —On im 
tional lovanants of i ertain binary forms, by I Study, discusses 
the most important covanants of binary cubits mil ciuartics and 
of y»me other stienal binaiy forms After laying tribute to the 
methods < f Oylty and Cleuseh, the author gives his reasons for 
working the whole subject over again By means of a carefully 
chosen system of nutation he prerents his results, as he lielieves, 
in a form that will be useful to those who have to deal with the 
numerous applitalions of the binary quantics of the lowest 
° lo 'o'oe dttod (PP *85 aiohe examines the cubic, 

and the qnartic and oetanMron, ami points out several stiwll 
numerical erron. m previously obtained results The some 
writer contributes an article on the connection bi tween bnarv 
<mnics and cllipui functions 1 his is an application of the 
theory developed in the previous artu.le to elliptic funeUunt In 
It he compares the relations among the rational and irrational 
rovanants if a quortie with the identiaes among the four theta 
functions, by this means a new light a thniwn upon the 
umiliar formula., and at the some tunc a number of new results 
ore denved, which make the theory m question the author 
states, in a certain sense Stress is Uul ujon the fact 

that all the results are obtained by mtans of m/uh/ laUMltUunt, 
and that no use is made of the method of indeterminate 
efficients —Semi comhinaats as concomitants of oAlionts, by 
II S White, opens up a new path apparently (pp 234 365) 

“I eonsuler all ground forms that are included m the con 
junctive of the system, and those of them that satisfy invariant 
equations of suitable onler, linear in ihwr coefficients, I 
designate as affi/uml ground forms " The paper shows that not 
only IS every semi cumbinant ground form an affilianl, but al^ 
every afhliant ground form is a semi oombinant 1 hree short 

notes follow, VIZ Simplification of Ciauss's third proof that 
every algebraic equation has a root, by M Bocher, a note read 
before the American Mathematical Society (rfNAlUM p 189), 
“-de iur les lignes ryiloldales by R de Saussure, and note 
lues of curvature, by T 11 Taluferrn 


SOCIETIES AND ACADEMIES. 

LoNPtIN 

Royal Society, April 15 —" AeoiantAtra Schtmfen 
Natural History, (Chemistry, and Pharmacology ’ By Prof 
Thomaa R trmser, F R S , and Dr Joseph Tilfie 
Specimens of the wood from whreh the Wa Nyika, Wa 
Gynama and Wa Nyika oirow poison ib prepared have been 
etowined by ui and referred to the yenus Acolanhtra, and 
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lta\cs, flowetf, Md fruit, e»cb tuken fiom the Mine lodtvtdiud 
tret, hevug el^ been sent to ns, we heve been enabled to deter 
mine that tM wood of the ipeaiet AttkmUktn SeAimien, Benlh 
tnd Hook (CamM Stkmftn, U used V 

Nyika and Other tribes inh a b i tni g the coast regions near 
MunibaM in preparing their arrow poiaoaSi 

rhe arrow poisoiis of these tnbea naiiaUT contains a crystalline ! 
(.lucostdal active pnneiple, whteli, in lU oiemical properties and 
I harmacolngical action, 1^ identieal with the active principle also 
st|ianted by us from the wood of At»kanHk£ra Scitmftn 

rhe complete recogmtion of the species of AtolMntIura u of 
pnmary importance, because Several supplies of the wood of 
unidentified speaes of Actkmiktra sent to us from East f qna 
tonal Africa yielded only a glneosidal active pnnaple which was 
amorphous 

The characters of the crystalline actave principle which we have 
separated £rom the wood <n the fully identified species, Atoktm 
thtra Sdumpm, Benth and Hook, agree with those of the 
crystalline active pnnaple ouabain, separated by Amaud from 
the wood of the untdentifiid speaes of Atoia$Uke^, proi isionally 
named OuaioM, obtained from North Somahland, and al«n from 
the seeds of an unidentified speaes of StrofAttnikus, obtained 
from West Africa. As however, the name ouabain is used for 
three quite different subitaiiMS, two of which are amorphous, we 
would suggest that in accordance with a usuil custom, the 
crystalkne active prmciple of AttkatUktra Stktmftn should be 
named ocokanthenn, and not onabam 

The work accomjdidied by Amott and by Haines in 1^3, by 
Ringer in 1880, by Rochebraune and Amaud m 1881, 
Laboide in iSby, by Langkns and Vangny, by Oley and 
Rondeau, and by Gley in iWS, by Sailer in 1891, by Pasehkis 
in 189a, and Lewin in 1893 has lieen more fully described in 
thit paper than in our prelmunarv notice of March 23, 1893 

A detailed examination of the pharmacological action of 
acokanthenn has not led to the discoveiy of any important 
qualitative difterenccs between its action and that of ihvMaittktts 
kttftdui and of its active pnnaple strophanthin, which nos 
desenbed by one of us in 1870, m 1873, and m As, how 
ever, a spew interest must be attached to the effects upon the 
circulation, the expenmems upon the heart, blood vessels and 
blood pressure are desenbed with more detail than those upon 
other systems 

The predominant action of acokanthenn is that exerted upon 
striped muscle, and because of this action, with possibly an 
action upon the intrinsic cordio motor ganglu the chief effect is 
produced upim the heart, while the influence exerted upon the 
cerdio respirstoty centres in the medulla is relotnely slight or 
secondary 

May 30—“On the Effert of Pressure of the Surrounding 
■Ore on the Temperature of the Crater of an Flertnc Arc I ighl 
Preliminary Notes of Observations made at Daimmona, btrecle, 
Co Westmeath " By W F Wilson 

Of late years it has often been assumed that the temperature of 
the crater forming the pMtive pole of the electric arc is that of 
the boding of carbon Tbe most modern determinations give 
this pomt as about 33oo*-3500* C 

Solar physieists mve th^ht that the photosphere of the sun 
consists If a layer of clouds formed of p^icles of sohd carbon 
As the tempemtnre of these clouds is certainly not below 
8000° C , it seems very difficult to explain how carbon can be 
boiling in the arc at 3500* and yet remain in the solid form in 
the sun at 8000* Pressure in the solar atmosphere seemed to 
be the most likely cause of thw, and yet, from other physical 
reasons, thu seemed not probable 

In order to investigate whether increased pressure in the gts 
•umiunding an electne are would raise the temperature of 
the crater, the author nsed a strong cast iron box in the 
interior of whmh an electnc arc light could be maintained At 
the side of the box was inserted a gUie lens, by which an imige 
of the crater was formed at a dutence of 80 cm When tms 
image was allowed to fiill on the aperture of a Boys radio micra 
meter, the deflections of this instrument showed any variations m 
the ladiatioa from the crater The anthor then desenbes the 
«xpcninef4s made with this oppaiatna, and shows that by 
incteosuig the pressure of the gsa!»the box the temperature of 
the crater a canaderably lowered Mjaid of bemg raised, and he 
conelndee that twee experiments sewr to show that the tern 
peratnre of the crater, like that of a fifaunent in on incandescent 
lamp, dcpaids on how much it Is coded by tbe surrounding 
ntmoqihei*, and not on its being tbe temperature at which the 
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vapour of carbon boa tbe tome presonie os the surrounding 
atmosphere That eaibon vohUiliaes in some form at compaim. 
tively low tempenturea seems lilcdy, from tbe way m which the 
carbm of incandescent lamp filamena a transferred to the gfaui. 
Thepreieuie of the vapour of carbon in the arc may consequently 
be very small, and further it would seem that the suppoabon of 
high pressures m the solar photosphere, whuffi has been referred 
to in the beginning of tab paper, u not borne out tw tbeoe 
experiments, end that carbon may exist there in the adia fonn 
at very hig^ temperatures although the ptetsuies are compam 
Uvely low 

Tune 13 — ‘ huither Oboervations on tbe OnpuiiMtion of 
the Foeail FlanU of the Cool Meamies Part 3. l ^ n t A tmhxm 
and atttroHgum ’ By W C Wilhameon, F R S , and 
D H Scott, f R S I 

The anthors sum up their conclusions ss follows — 

The vegetative organs cf these genera show a remarkable com 
binauon fern bke and cycadcan choracteia The leaves ot 
LyptadmdreH, which are now well knovm, are so like fern 
leaves, not only in fiirm and venation but in minute anictnre, 
that if they stood ahme th^ would, without hesitation, be 
referred to hiliccs Although many leaves simulate those of 
ferns m exterasl characters (Sttmgtria, 7kahctntm, Ac ), none 
are known which at the same tune show the characteristic 
anatomy of fern leaves. Hence wc are led to attach great 
we^bt to the characters tA the JjtgiMademdrm faliage Thit of 
aeteroHipuM though less well preserved, was evidently of the 
some type 

In Htterangium the pnmoiy structure of the stem u much 
like that of a monostehc fern such at Cltttk$Hta, but the leaf 
trace bundles cirsely resemble the foluur bundles of a Cycad 

In Iygutodntdnm the whole structure of the Utm suggests a 
Cycad, but with the remarkable pecuhanty that the bundles 
here have the structure which in Cycadete is usually (though not 
always) limited to those of the leaf The cycadcan characters 
are too marked to be accidental though the general anatomy of 
lyguudtndrm u, not inconsistent with a cIm relationahip to 
ferns, for m Oxmmuia we have a monoetelic fern with a luge 
mth, collateral I niidlek in the stem, and concentric ones in the 
leaf The mere occurrence of secondary growth m a fern like 
plant IS not surpruung, considering that it takes place m 
Jiefrjtktum and Htlmmtkostatkvt at the present day 

In vnnuus respects lypnoJtndroH md Heftrerngium. have 
points in e mmon with (ileicbenuicea! Osmundacex, Marat 
tiacoe, Ophiicl sseo., and Cycadee The view of their 
aftimlies, which we suggest, is that they are denvalives of on 
ancient ceneraluicd race of ferns, from which they have already 
diverged ci nsiderably m the cycadcan direction Of the two 
genera Ueteran^um iy;>pean to be geologically the more 
ancient and certainly stands nearer to the fihcinnn stock 
L^ginedendrm while retaining conspicuous fern like characters, 
has advanced mpeh further on cycadean lines This view by no 
means involves tne improbable atsuirnibon that these plants were 
the actual uniestors of existmg CyatAex How fiu- their 
divergence fr>m the fern stock had proceeded cannot be 
detormined until we are acquamted with their organs of re 
production 

Tbe existenee of a foMil group on the border land of fens and 
Cycads seems now to be wdl establithed Count Solms Louhach 
niaces his ProtepUyi in this position, which is probably shored 
Of MychxjlontiA POnxylm Messrs Bertrand and Renault 
have mdr^ endeavoured to derive the last named genus firom 
I ycopodiacea, and have extended the same view to Zygm* 
iiHdntt and BtUnmntm In the latter cases their thec^ u 
completely negatived by the organuation of the leaves, and by 
en^ structural details 

The relation of the genera srhich we have desenbed to thoee 
ancient gymnoipetmt, the CtrdaUtt, will form one of the moet 
interesbng palseobotonical problems of the future 

The paper u illustrated by micro {diotogn^ and by camera 
lucida drawings 

Oeologicoi Society, June 19—Dr Henry Woodward, 
F R S , Prondint, m the chair,—On the occurrence rtf radio 
lana m chalk, by W HiBandA J Jukes Browne The authors 
noticed the ranty <4 neords of Cietaceous ndiolanat and 
alluded to those which have been made, ineluding those by RUat 
and SoBasi ‘fhey recently discovered ajdiencar bodies resem 
bltng m ftinv pad genM appearance certain calcified and pat 
tially destn^ nutinhiifti tesU from some of the Barbadian 
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them«ttMi]rnt«,wenulioiaiui The bodm occur in tiM nodule* 
of the lower bed* of die Mellwain rock at Melboum. Rojunon, 
neat Hitehin, Leagrare, near Luton, PiUtooe and Tnii|!, Wat 
Ungton, the Richmond bonus, the lower put of the *'Gat Bed ” at 
Dorer, Sutton Waldron and Mtcombe (Doiaet), and in a nodular 
ehalk which may be conndeied a* the e^valent of the Melboum 
rock from Bindonatffi, near Axniouth,Devon SnmkrtHgamemi 
have recentlr been found in the chalk marl of Uneoliuhire, k ork 
dnie, and Norfolk, bat have not been noticed in any other port* 
of tlw chalk It wa* auggeeted that they occulted m many por 
two* of the chalk ooce, but were usually mpidlT and com|Metely 
dissolved, and contnbuted to that solution or silica which fur 
nUied the substance of flmt nodule*, and the aathon concluded 
that the preservation of tioces of the ladiolana in the nodules of 
the Melboum rock wo* due to some qiecially favourable con 
dibons A dcscnption of the change* undergone fajr Barfaadum 
radiolana was given to illustrate the instability or radiolanan 
test* All stages were traceable, from the perfect silioeou* test 
to a stnicturelM ball or disc filled with caleareoas matter or a 
mere patch of clear ciystalline material A descnpion of fonna 
recognised in the nodule* of the Melboum rock was given — 
The crovh-conglomeiates of the Isle of Man, by G W 
Lamfdufihi with an appendix by W W Watt* The Skiddaw 
dates of the Isle of Man have everywhere undergone intense 
shearing, and on the north west ade of the mam strabgraphical 
azH actual diimption of the bedding with the resultant formation 
of breccia or crush conglomerate on a huge scale has taken place 
This stracture attains its widest development on the north side ot 
the central valley, though it u noted on a more hmited scale in a 
few localities farther south The sections described showed the 
gradual smashing into fragments of highly contorted strata until 
every trace of the original bedding is lust, and a “crush con 
Llomerate with U.nticular and partly rounded inclusions is 
formed The rocks described in Mr WatUs appendix were 
grouped m four classes hirstly the gnts and slates which had 
been crashed but had not been conserted into crush conglomer 
ales, secondly, the crush conglomerates themselves, and the 
fragments which they contain, thirdly, the dykes of deramposed 
dolente (greenstone) nnd fresh later doknte which penetrate the 
conglomerate, fourthly a portion of the crush conglomerate 
metamorphosed by there intrusions The chief pomt of interest 
was brought out by the exammation of the fragnmti in the con 
glomerate All stB|,es of crushms could be traced until the 
gnt fragments had a stracture which was a mere miniature of the 
crash conglomerate itself, that is to say if the crash conglomerate 
be regarded as made of ' fragments ' of hard rock* enclosed in 
cnudied 'matrix of soft rocks, a host of intermediate soneties 
with varying reaistances will oeeur —The chalky clay of the 
fenland ana its borders , its constitution oimn, distnhution, 
and age, by Sir Henry H Howorth, M P , F R S Hie dis 
tnbution of the clay (so often termed chalky bouUtr clay) was 
noticed The paucity of foreign stones was noted as compared 
snth natives, and the similanly of the nutnx of the chalky clay 
to the material of the older depoaits of the neighbourhood The 
author mointomed that the contents of the clay indicate move 
meat of material from west to east in some {daces, os sbosra by 
Jurassic fossils in the East Angbsn chalky clay, and from coat to 
west in others, in fact, that movement took place in sporadic 
hnes diserguig from the Wash and the hens He a{i{swed to 
the amount M diswtegration that had token place to lanudi 
the material for the clay, the shim of the stones in the clay, and 
the distnbntion of the clay itself, a* evidence against the actwn 
of land we or icebergs, and roawtained that tbm wut no evi 
donee of subneigence at the time the clay waa formed, and 
c ntins e d the attempt* made to exfdain the formation of the clay 
water produced by the meltmg of we —On the occurrence of 
SfmrtuutBxaioM and thus coala m the so called Permian 
roclci of Wyre Forest, with considerstions a* to the systematic 
position of the “ Pernuans’* of Salopton type, by T Craabee 
Oantnll In South btaifordshirc a thick aenet of red rocki— 
the 10 called Lower Permian—oinriMt the ordinary yellow and 
ney coal measures, and underlies me TiiassM rocks They con 
last of sandstones, marts, calcareeu* conglomerates, and bteixias, 
having a general red «r purptidi red etAant Sinkings have 
ahowii that these red rocks mnat regarded as of Upper Coal 
Measure ft, because thar Included fa*^ have an U[9er Coal 
MetsuieySrMr The rockseontau banda of Imustdoe chaiac 
teniad V the pcesenOe of Sfmrtit fmitUiu tlihne.paita of the 
senes wUch hove not yicMed Cm Mfegfore fossil* being ap« 
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parently snnilar hthologically to those whidi have yielded 4hmn 
The evidence fiimishra by the depoett* of the Forest of Wyie 
(wEnville) distnct also lul the enthor to rmpud theredinek* 
aisomated with Sftrorbit hmestd'ie and coab as Upper Coel 
Measures, exhibitmg a gradual poasing away of Coat tteeaure 
conditioni and the incoming of these of new red sendsfone 

Linneea toclety June » -Mr C B Clarke, Prelrfdent, 
in the chair —Mr F Chock exhibited and made some rtmeika 
upon a living *{>ecimen of an aquatic hymenopterous inaeet, 
Polyntma mUuu, Lubbock —Messrs, h Baker and C Retd 
exhibited tome rare planU from the limestone hills, Co Kerry, 
including PuumcMk grandtjion, Lam contrasted with r 
vulgaru, and Sax^rvga Geum contrasted with $ umbrMa, with 
a view afdetermuuim their value m sub species ot geographical 
races —Mr Csrruthers exhibited some feathers of a cucko» 
taken at Whitcbmcb, Shropshire, on May 33 last, amongst 
which were some moulted feathers which were held connected 
with the new foathei* which had replaced them by mean* of the 
taubed seed capsnias of a Mib tropiM grass, Ctmkrut ichtnaitu 
—On behalf <» Mr b Loat there wa* exhibited a cuckoos 
egg, taken from the nest of a hedge sparrow, together with five 
srhiie egft of that species sn abnormabtY not often met with 
An examination of these eggs under the microecope showed 
that, m regard to the texture or gram of the shell they agreed 
with eggs of the hedge sparroar, and not with those of the robin, 
of whi» white varieties are not to rare —Mr (leorgt West then 
(rave the substance of a paper on some North Amencan 
Dtimubeit, deronbing the characters of several new species with 
the aid of specially prepared lantern slide* —Mr A Vaughsn 
Jennings gave a detailed account of the structure of the Isopod 
genus OureuukUt u{x>n which a most instructive cnticnm was 
oflertd by the Rev J R Stebbmg, who was present ss a visitor , 
some further remarks being oflerM by Mr W P bladen —Mr 
1 N Williams communicated the sabent points in a critical raper 
which he had prepared entitled ‘ A Keviston of the Genus 
StUnt -On behalfof Mr t R Waite, Prof Howes gave an 
alistract of a well illustrated paper on ‘ The Egg cases of Port 
Jackson Shsrks and exhibits several spirit specimens m 
further elucidation of the subject —This meeting terminated the 


On the gradual extinction of sn ocean roller st great distances 
from Its place of pr xluction formation of equation* of the 
problem, by M J Knissmesq —New studies on the fluorescence 
of argon and on its combmaUon with the elements of bentene 
by M Berthekit With the help of M Dcslandres, the 
author has mode a mote complete tjiectroscopic exammation 
of the emerald green light produced by the fluorescence ot 
argon under the influence of the silent electric discharge The 
ngmficanre of the various rays observed or photographed is dis 
ciused hmally, the conclusion is drawn that this fluorescence 
IS defimtely due to a condensatian compound of oriron, It 

C its to the probaMe existence of a complex state lit equili 
m in which argon, mercurv, and the elements of beiuene are 
concerned —On the camphulenic lactones, by MM Berthelot 
and Rivals The lactones have heata of formation greater 
than those of the laomenc acids —On the heats of solution and 
neutrahsaUon of campbolemc acids, by M Berthelot • Keduc 
tion of Silica by carbon, by M Henn Moissan With a Lurrent 
of 1000 amperes at $0 volts, the author has obtained character 
istic crystals of sihcon, but always mixed aith carbon silicide 
At the high temperature attained, carbon from the crucible 
reduces the iibca of the charge —Observations on a note, 
by MM Barbier and Bonveanlt, on the products of con 
densabon of valeric aldehyde, -by M C Fnedel —On 
the mtegration of linear equabons hv the aid of dtiimte 
integrals, I7 M Ludwig Schlesinger —On the determmahon of 
the ratio ofthe two ipeciflc heats Tor air, by M G Maneuvner 
A new method and new apparatus are described The exptn- 
mental determination of the ratio <rf the specific heaU has 
yKided the frdlowing numbers —Air, 7=1 39*4. carbon 
dioxide, 7=1*^, hydrogtn, 7 « l 384 under the ordinary 
conditions of tempamtnre and preasure —On the proportion of 
sound in a cylindiml tube, by mM J VioUe and Th vauber 
Ao laxMut of the conduction of musical sounds over low dis 
tfnee* byjapea wide duimeter —On the refracbon and di* 

ptnaoii of^ultra violet ladiatum* m some ciystollised substances 
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1 % M G Adolphe B )rel —On the \utttKins of ‘ fcrouuMge 
f inttali, by M haurti —On pancUng, M Ch Fi^mont 
Vn expeamentol inquir) into the cofMlIUoiueflrecling the amount 
if play neoeiaan between n<Mnch and its bed The reanlts 
lend to the conrlusion* (i) ImU the fflaxinAim effort in punch 
mg metals is independent of the ekannea space in the ordinary 
praetical conditinnn (a) that the clearance space or play is a 
function of the thiLknets of the metalto be poached, and not of 
the dumeter of the punch , (3) durt it is also a function of the 
elongation of the metal Init fai a less proportion (4) that the 
pUy allowed ought to hf aBnut a f^lh of the thickneM of the 
metal punchetl A fiRHrf u^cn illastratuig the form of punch 
f est adapted for pierdaff perM boles —Properties of solid car 
home acid, by MM P YiUaed and R Jarry Carbon dioxide 
wlHlifies ontl melts under a protore of 5 i atmo^ierei at 
- 56* 7 C In ftee air, the solkt has the temperature - 79° 
ether does not lower this temperature, at has bm hitherto sup 
posed, but methyl chloride and loltd carbon dioxide produce 
a temperature or - 8$* C At a pressure of 5 mm itie solid 
has ret'hed a temperature of - 125* —On M (myes hypo 
thesu, by M A Colton —On the alcohols denv^ from a 
dextro rotatory turpentine euealyptene.by MM G Bouchardat 
and Tardy —Condensation of the unaatunted alcohols of the 
.nes with dime thy Iketone —Synthesis of aromatic hydro 
s, by MM Ph BarbiCr and I Bouveautt — Double com 


bratioas of the 
(I) on of 

. „ .. ...__B__ *K*>o*f vibrations 

of contiguous bodies , (a) on behalf Dr J P Kuenen, the 
influence of gnvitatioti npOn the critical phenomena of aunple 
substances and mixturw 

BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Boons-A Hwwtl of Botany Prof J K Qnso Vol i Morihalacr 
ind Anatomy (Chindiill) —Architsctais for OeiMral Keadan H H 
^ ...-V iM.. u—.- gf iVoh. O g<m 


fatw set 
carbons, 


. htw and 1 

chloride by M G Perrier —Action of the air an raisin must 
W M V Martinand -On the preservation of wheat by M 
&liand —On the sexual dimorphism of the Nautilus by M A 
Va)ssiere —Un the vanalions of apparent clearness with the 
distance and on a kw of these vanatums as a function of the 
luminous mtenuty hy M Chat lex Henry —Seunmcobservnttons 
made at Grenoble, by M Kill in —On the dimolved gases at 
the bottom of Lake (leneva, by MM Andri Oelcbeoque and 
Alexander I e Royer —I he eflMts of the synodic and anotna 
listir revolutions of the moon npon the distribution of pressures 
m the Season of winter by M A POmcard —On the subject of 
the treatment of the biles of venomous serpents by chloode of 
lime and by antitoxic serum, by M A Calmette 

Amsibioam 

Royal Academy of Scicncea May as —Prof Van de 
Sande Bakhuysen in the chair —Pnf J C Kaptcyn showed 
how the following thae Usn may be deduced from ouers ations 
(1) the kw according to which the linear velociues of the 
stars are dutnbuted, (a) the Uw according to which the 
number of stars per unit of volume vanes with the distance from the 
sun (3) the kw according to which the absolute stellar magnitudes 
(magmtude at unit »f distance) are dutnbuted The hypotheses 
on which the author s conclusions were based were as nllours 
(a) the real movements of every degree of nugnitu^ of the stars 
in space are equally numwous in every direction , (i) the kw of 
the distnbution of stellar Velocities does not vary with the dis 
tonce from the sun, (r) the functioa re]wesenting this kw has but 
a single maximum —Prof Fngelmann treated of reaptncal 
and irreciprocal conductivity of muscles, wath specud rektiun 
to the theory of the heart —Prof Van der Woals treated of 
the relation betsveen the cntical temperature and the cntical 
pressure for a mixture (tacnoijal curve) —Prof H Behrens 
deecnlied some cases of artificial dichroism Strong dichroiam 
were observed on flax and hemp fibres after having been dyed 
with ctmrc red or benxo axunne A stmikr resmt was ob 
tained snUi the majontv of the tetraio dyestuSi used for dying 
cettna, whsieu, by the application of naphthul orange, 
CTOceine scarlet, and other similar dyertnfts, no dichraiwn svas 
developed Only three basic dyestuflb were fiound to be 
capoMe of making flax Achroic Among other fibies the straw 
film cornea next to flax and hemp, the cotton and the wood 
fibres steBd bsrer ui the scale, suk nquires to be dyed a deep 
blue with an acidukted solution of hcnao axunne, aiM on wool 
the phenomenon of aruficial dulimsm has not been produced 
by any of the cokmnng matters named above Flax and 
hWnp ore strongly poUnsiim, and can be rendered strongly 
d ich nno, wiple in cotton these tsro quabties are found m a 
smaller dsgras, but silk, ranging abotm straw in polansaUOn, 
fiUb firt below cotton os tO' arafidal dic h rms m The pheno 
menon sterns to be of a compltx nature, not extOoined by 
ssmming a combination of oidinanr abeorptiun with ordmoiy 
double rsGraction —Prof Van der waals presented a paper 
Prof W H Jabus, entitled "On an anangement for protecting 
NO. 1340, VOL. 52] 


lUhsmlChspi^) 
■on (Whutuwr) —t 
d adilwl In nr H 


_.Ir k Baosvta(Coiistsbls)—Bkcttical Ubentory Not** 

forms Prof J A Ftouw {tkcirkidm CoM|i«irX~OslwsM • 
nktr dor E»km WwoohS^m Noo <0 Si 61 Enfsl 

0—A MsniuJ^of Book luroing J Thorntoo (Hirallliin).—Cm 

Prof I. Pruw>(V«toc» Drncksr)- 

_ ' 1 

SuriM''Mi^umom ~0 S«xi (Romo SocMik 1 


moc*).—KanmL- 

Arnniino y UruRuay* Dr C 

dans Surpa Mcdiiamma C —---- 

^sSuiAU —J UTuloflha Koyal Mthranoncal Sortaly TmMfsoHanavar 
Squua) —Chambm H Joanul July (Chaaibars) —Oood Words July Os 
butar) —Sunday Maeasina tnly (fsUalar) —Hnauuutanan July (Hutehui 
son) Fngliih Mlusiratad Msjpuim July (19I Strand) —Mlbsihnft IBr 
PhyiikalulLha Cbenuo awUBand a Haft Fimlmanny-National 

Rov»w July (AnoldV-ltM^ ScMnca July {^)-BuUatin da 
I AcadSmia Impfr ala dn Sciancat de St PStwsbouii March and April 
(St Pdtarduurc}—The Rabquary andlllustiBtadArcbnkttttt July (Bam 
row)—Cnnlanioruy Review JiUy(lAbMtarX—<jaograplued Journal lulv 
^U^ord) Jo r al of tba Ro^ AencuUuM Soctety of “—^ ' 


CONTENTS PAGE 

The Moluccas By Dr Hugh RobertlfliU 317 

MUl Engineering By N J X . 318 

Lecture! on Darwiniim By B B P 319 

Our Book Shelf - 

"ummery My C_ . . _ 

Prof T Q Bonney, P R 8 
Freudtnrtifh " Dairy Bactinology 330 

Beard and Telfer Longmans School Algebra 320 

Babmgt n Palkciu of Race Theonet as Applied 
to National Chaiactenstics 220 

Sharpe A (Jhapler on Birds ' aao 

Swann \atuie m Acadu. ' aao 

Letters to the Editor — 

The Sue of the Paces of Scienbfic Pubbcations —O 
H Bryan, and Prof S P Thompaon, F R S 2ai 
On the Minimum Theorem in the Theory of Gaseh.— 

Prof Ludwig Boltamann aai 

and the Kinetic Theory —Colonel C B 


Argon I 

Batei 


Romano British Land Sorfime —P Imt F kkes Re|daced 
(flluslrat$d )—Worthington Q Smith 333 

The Bifikr Pendulum at the Royal Oheervatory, 
Lduibur|.h —Thomas Heath 333 

Migration of a Water>Beetle —Rote H Thomas 333 

Anon and Helium in Meteoric Iron By Prof W 
Ramsay, F R S . 324 

Subterranean Faunas By W Q aac 

Proposed Balloon Voyage to the Pole By W asb 

Thomas Henry Hosley 336 

Notes 339 

Our Astronomical Cednttn'— 

Variable Stars 331 

The Temperature of Jhe Son 333 

The Rotation of Saturn . 333 

The VmibUity of Shipf* LUfhtt 333 

The Relative Power* of Large and Small Tale* 
■cope* in thowinff Planetary Detail By W F 
Denning 333 

SubjecUve Viiuol Benaatlont By Dr W R 
Oowert, F R 8 334 

High-Level MeteoMliogical Stetti^ By A Law¬ 
rence Rotch . .436 

Univeretty and Bdaestlpnal lateUigence 337 

Ecientifle Serials . 337 

Societist and AcademiM 337 

Books, Pamphlets, sad Serials Received 340 



NATURE 


THURSDAY, JUIY ii, 1895 


IHh rFACHING 01 PATHOtOG\ 

I he hUnunU of Patholo^ual Ht^to/ogy B) Dr A 
VVeichwlbaum Translated by W R Daw<w>n 
^London I onKnvans, Green and Co, 1893 ) 

Host who hA\c watched the piogress of patho 
logical teaching, in this countr> tspeciall> must 
haie recognised that during lecent teirs its scope his 
become much wider, or that at least there is a tendeni> 
towards brotder conceptions Cohnheim made an it 
tempt to cast off the narrow fetteis of Morbid \natomv 
ind to instil into his pupils that wonderful enthusiism 
which he himself felt for GencrsI Hitholog>,or is we 
may term it, ‘ Morbid Ph^siolog) His ‘\orltsungen 
liber \llgemeine Pathologic still foim a monument il 
iciord of what he hss achieiid and his methoil must 
ind should be the ideal of c\er> teacher of patholog> 
Stringc to say with his death things rtieited into the 
old giuoie ind until reientlj pathologicd teaching 
itstiicted Itself ilmost txclusiitl) to Morbid \natom> 
Nei silct mors is the mitto of tht Pathological 
Society It IS not appropiutt bccauK pathology deals 
not merely with death its si ul ind essence, howeier 
morbid is lift Bactcuolog> now a letogmscd 
brant h of pathology in spm of all the harm it has 
wrought has achieied this thit it has earned us iw ii 
fiom th( dead houst to the lalxiiatoi) and hisawakenrd 
in us tht spirit of tspcriiiient il inquiry 
Hacteriolog> should lit regaldtil howciei is tn tdjunct 
to pathology 11 so far is it ipplics to disease beyond 
thit It belongs to botinj Pun bacteiiologist should 
be i pithologist and titry pathologist should possess 
in idtquate knowledge of ph)sioIog) as well is 1 com 
plett mastci> over morbid inatomi The day is to be 
legittud when we follow tht footstips of our continentil 
brethitn ind become mtrt specialists in the 111 of glow 
ing bacteri i ind of immunisation It is not intended to 
gi\e the tnoneous impression that mm bid anatomy is not 
pathology—It still is as eier it w is the most important 
partner from the students as well is tht iniestigitors 
point of view and for practical purposes but this must 
be insisted upon, that the morbid phy siology of the body 
and of disease h is been too much neglected I his be 
comes evident when wt look through our text books and 
manuals of pathology 'Near after year we have fresh 
treatises on morbid anatomy and histology, 01 on batten 
ology, but there is, if we except Cohnheuns classu il 
work, hardly a book on the pathology of disease and its 
processes If we wish t^learn this, wre have to turn to 
our standard works on medicine or to the journals The 
present volume, the subject of this review, deils cxclu 
sively with morbid histology and bactenology, and for 
that reason, however valuable it may be, it may be asked 
whether there was the need for Ur Dawson to give up 
so much time to its*transIation We have a sufficient 
number of similar woiks already, why give us a stone 
when it IS bread we want > Prof Weichselbaum s name 
IS sufficient to lead us to expect a useful book on bacten 
ology, and a satis&ctory one on moAid histology, more 
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we cannot look foi fmm that sour^ A caieful perusal 
of the translation justifies our expe^tions 

of 441 pages, more than eighty are devoted exclusively 
to bactenology /e t> the descnifbon of butcnological 
methods, and to it uml af the jgffiieral pnmiples. If 
we keep in mmd that imdei c ich organ also subsequently 
all the vanous infective and microbic lesions are caee 
fully discussed, it seems to us that the author has given 
undue prominence to this whieli is, after ill, a small part 
of his subject 

It IS difficult to btiie two masters, and the result 
must be 4har foi baetciiologu al methods and pnnciples 
wt shill continue to einsult speciil woiks they are 
numerous, and it would Ik difficult to find works of 
gteitei usefulness than 1 lof C Jranktls excellent text 
book or the tlaboi iti « uiifiil uion of Dr Heim Fhe 
diicitions given for bactiiiil stoning or cultivation aie 
too meagre to lie of niiicli list to the iKginncr (.ram s 
well known method t i, is citstnbed thus ‘Sections 
lit placed foi h df in hoiii m aniline genu in violet, then 
foi two or thut minutes m iodine and potassium toduli 
ind then in iliohul which is changed as it becomes 
olound Fin illy they are cleared ind mounted One 
tin imagine the pooi tyro mournfully contemplating the 
result of those instiuitions Wt thciefore adhere to 
the opinion that in works intended for students too much 
should not be ifftrtil between the coviis but, if i 
oniprclunsivt tieatisi isintcndid fulness ind complete 
ness of dm (lions ind instructions are imperitive The 
descriptions of the niicio organisms though short, in 
siirrind ind good so fii is they go Ixit th( (fCrniin 
idition hiving ippc ired in 18ji new discoveries mil 
iltcicd views irc vv inting ind the briefness is often 
c\ ispc rating 

Now IS to the puiily initomicol 01 histological pait 
of the book It also suffi rs fiom shortness ind we must 
confess th It vvi hive works in the English language which 
irc still to Occupy a higher position than this translate I 
inipoitition I seless Di iJiwsons woik certainly is 
not the b<}autiful illusti itions and a ch ipter on blotxl 
(xaniin ition short though it be, rttommend it Many 
of the illusti itions are new and oiiginal, and arc < xactly 
the kind of repitsentation w inted to bring out the salient 
points m i histolngual spadiiicn Ihc English pub 
lisheis also liave done Ul they could to give the work 
a good ippe nance inJ iltogciher it is i pleasant book 
to possess It IS essentially m annotated pictuie book 
ljut as » pictuie book it is cxiclient, ind will Ijc of great 
use to those who consider the study of morbid anUomy 
and histology a foi 111 of Vnschauungsuntcriirht , an4 
indeed, much can be le imt fi oni good pictures Une point 
this woric brings home to us in a painful manner viz the 
decline of pathological inaiomy Bacteriology swamps 
everything On the continent professonal chairs < f 
pathology are occupied by bacteriologists, and the in 
struction of hygiene is also given over to bacteriologists 
The result is that sound pathological anatomy is pushed 
steadily into the background "so far in this countrv 
fortunately we have suffered less in principle at least 
we still consider bacteriology merely a fraction 01 an 
element of pathology, but already the spectre has risen, 
gnd unless we take care, we also shall be ruled by the 
bacillus, and find contentment in the hav en of mediocrity 
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vhich so called bactenological research opens up to those 
who, inci4>able of doing real pathcdogical or physiological 
work, have leisure to practise bactenoh^ as a ‘fireside” 
fcame 

In conclusion, a word in praise of the translator and 
editor he has done his woik excellently, so wrell, in Sict, 
that one cannot help r^retting that he used his gifts and 
expended his labours on a book hardly worthy of so much 
conscientious energy and patience The translation is 
better than the original in arrangement, type and general 
‘ get up ’ Since it is pleasing to moat to possess a nice 
book, and one which is at the same time instructse, in 
spite of some remarks which may appear seieier than 
they are meant to be, we may recommend it safely as an 
addition to the student s library 

A A KWTHAlk 


rnr naiurm hh^tory or aquatic 

INSECTS 

rhe Nitural History of Aquatic Iniech B> Prof I 
C Miall, PRS (London Macmilhn and Co, 1895 ) 
ERHAPS no country possesses so many amateur 
naturalists as England, at least in proportion to its 
population, and it is not without significance in this 
direction that many of our best professional men of 
science have not thought it undignified to furnish sound 
information on their special subjects in a populir and 
yet accurate manner The present work is a good 
example of this, and Prof Miall deserves praise for the 
admirable account he has put together of the insect 
inhabitants of our lakes, ponds, and w itercourses 
Of course it has not been without foierunners One 
of the last worics of tint well known writer on populai 
science, the late Re\ J (• Wood was entitled “The 
Brook and its Banks, and cosered much the same 
ground but one may say without any disparagement 
that his book was mote pictuiesque or anecdotal natuial 
history than stnctly scientific 
Again, Prof Miall, like esery subsequent wntcr on 
entomological subjects is greatly indebted to the labonous 
reseaiches of Swammerdam, Kfaumur, Lyonnet, and 
others of the early n ituralists, but in esery case this is 
freely leknowledgtd, and he adduces their works as 
models of patient iniestigation on the living animal, par 
tieuliil) worthy of emulition it the present time, when 
attention is almost exclusively paid to phylogeny and 
clossihe ition to the neglect of the ictual life history, 
where so much still rcmiins to be discovered Some 
essential matters are briefly tieatcd in in introductory 
eh iptcr such as the equilibnum of aquatic insects, the 
tension of the surfoeq film of w itei ind its ‘■flfect on small 
objects and also the question of the origin il habitat of 
inserts whether tcrrestnal 01 aquatic which Prof Mull 
confidently decides as the former, mainly from the 
universal piesence of trichee and functionally active 
spiracles even in puiely aquatic insects, showing that 
such IS ire fitted for breathing only dissolved ur arc 
those that deviate from the general and primitive role 
The chief aquatic Coleopteni are taken first, and certain 
cuiious structures in the larva and imago of several 
iamihes someisvhat fiilly described Among these we 
may mention fhe mouth organs of the larva of Dytiscus, 
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which have been a subject of controversy from the tune 
of Swammerdam and De Geer up to Memert, Schibdte 
and Burgess, whose description has been verified by Prof 
Miall, and also the well known tarsal clasping suckers of 
the adult male, the real structure and action of which 
was first pointed out by Lowne The method of re¬ 
spiration in the adult Hydrophilns is well explained, and 
the extraordinary arrangement for obuming air from 
cavities in submerged roots adopted by the larva of 
Donacia, as discovered by Siebold (lies with aquatic 
larva receive considerable attention, no less than laa pages 
being devoted to these extremely interesting creatures, 
which from their transparence, in many cases, have long 
been favourite objects with microscopists The develop 
ment of the (inat, Chironomus, Simulium, Enstalis, and 
numerous others is fully gone into, and the amateur 
naturalist will find plenty of occupation, and derive no 
little benefit by following out their structure with this 
book as his gmde There is a short account of that very 
beautiful iquatic hymenopterous insect Polynema, which, 
according to (.anin, deposits its eggs m the eggs of a 
Dragon fly and another form, Agnotypus, said to be 
parasitic on a Caddis worm Caddis flics (Tnchoptera), 
Suilis, the alder fly of anglers, the stone flies, may flies, 
dragon flies, pond skaters, water boatmen, and all the 
rest of the host of insects which pass a large part of their 
existence m the water, are dealt with in due order, and 
the descnptions are frequently supplemented with biblio 
graphics, which will be useful to those who require further 
information on special points A word must be said for 
the illustrations, which in large part have been drawn by 
Mr A K Hammond for this work, they are extremely 
clear and well executed —quite a relief, indeed, from the 
old cliches usually consider^ good enough by publishers 
to adorn i work of this kind Altogethei, the " Natural 
History of Aquatic Insects is i very good and useful 
specimen of its t lass 


OUR BOOR ’iHFIf 

Tht Royal Natural History Edited by Richard 
Lydckkcr, h R S, &c Volume iii (London Warne, 
1895) 

Thi- thud volume of this excellent “Natural History” 
finishes the mammals, and commences the birds 
Among the former the Cetaceans, the Rodents, the 
Fdentates with the pouched mammals, and the Mono- 
tremes arc dcsciibect at ippiopriate Icn^h The in 
formation is generally up to dale, and the illustrations 
are good 1 o the notices of the occurrence of ‘sowerby s 
whale on the roists of England and Scotland, may be 
added that of its being captured some years ago m 
Brandon Bay, Kerry, the head of the specimen being in 
the Dublin Museum The immense group of the Rodents 
IS judiciously trcited, most of the mote important focts 
of their history being given Only six pages are devoted 
to the tug laying mammals, and there is no figure of the 
duckbilrs egg 

The chapters on the perching birds and Picanie are 
contnbuted by Mr H A Maepherson and Dr Bowdler 
Sharpe “ The number of the existing speoes of birds 
being in all probabihty consideraUy over ten thousand,” 
the authors are obliged to treat of them even in a more 
condensed form than were the mammals, still the order 
of Passeres, which includes by for the majonw of known 
Mrds, IS fairly treated and most of the well known or 
interesting birds are alluded to Dr Sharpe confesses 
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hit inability to give a 4iagnoau of the PicariJc, that is in 
the kqjica] senses but daims that the group as selected 
by him possess “certain common iiratures not found 
among the Passeres ” In the last chapter m this volume, 
he treats of the Jacamars to the Toucans 

Court EUminUun tPLlntnuU By M B Brunhes 
Pp 365 (Pans (>authier Villars it Fils, 1S95 ) 

Thb. expenmental laws and general pnnciples belonging 
to the study of technical electncity are set forth in this 
book in an elementary, but stnctly scientific, manner 
The book reproduces the author’s first year course of 
theoretical electncity at the Institut industnel du Nord 
dela h ranee, and its contents fomish just the kind of 
foundation needed by students of electneal enmneenng 
In several respects, the treatment differs from that gene 
rally followed m text books, hydrod)namic analogues 
are entirely omitted, and the word potential is not em 
ployed, volMgc, or £ M h between two points, being used 
to express potential difference 

OfftheMtll Souti OccastoHftIPaptrs By O h Bioune, 
B D , D C L, Bishop of Stepney Pp 371 (london 
Smith, Elder, and Co, 1895 ) 

Ai PINF climbers, and others who find delight in moun 
tain peaks and glaciers, may like to reaa the papers on 
Alpine subjects reprinted in this volume The pipers 
originally appeared thirty yeirs ago, and they offer to 
the present generation of mountaineers an interesting 
pi^cture of the way in which climbs were then made 
The ice raics in the neighbourhood of Annecy foim 
the subject of one of the papers appealing to scientific 
readers 


LETTERS TO THE EDITOR 
[7:t« Rdtior Oats not kM ktmstlf ntptmnbk far •fitmatu ax 
pratsad hjf hu carraspaudamts Nattkar com ha uaadarlaka 
la ratum, ar la earratpaud wUk lha tarUart af rajadad 
mauuten^t mtaudad far thu ar any athar part 47 Naidbe 
Ra natua u taham af anaaufmaiu lapimimualiamt ] 

A Cyclonic Indraught at the Top of an Anticyclone 
BfiwsI'N June 7 and 13 an mtiiythne with maximum 
pressuK of 30 30 to 30 w inches, |iBS<K.d slowly fn>m the north 
west aemss southern New tngUml The isobars formed well 
defined nsals with their longer axes running from south west to 
n >rth east It was difhcult to locate the centre of the anti 
cyclone because the isobars were broken on the side toward the 
ixtean , Imt, by drawing a hne through the stations showing the 
maximum pressure the crest or nd^ of the anticyclone C( nid 
be easily located up to the lllh, after which it passed off the 
coast and its position liecame somewhat uncertain ilthough the 
jiressure continued almve normal over southern New bngland 
until the night of the i3th 

The interest attaching to the anticyclone lies in the fiu.t tluit 
cimis observations obt&ed on both sides of the Ime of maxi 
mum pressure indicate an indraught at the top of the anticyclone 
of the same nature as that obser^ at the bottom of evclones 
The anticyclone passed nearly centrally over the Blue HiH 
Meteorological Ofaservatoiy As it appnsched from the north 
west, the cirrus clouds on the 8th were observed moving from the 
south south east As the line of maximum pressure passed over 
the obsenatory on the the circus movement shmed to the 
north east, from which direction it was observed on the loth and 
nth This change corresponds almost exactly with what would 
be observed in the sur&ce wind diould a trough of low 
pressure pass over Blue Hill from the same directum On the 
I3th the cirrus shifted to south, and on the 13th to the west 
with the approach of a cyclone from that dtrcctlofi 
The direction of ctrrus movement and the mean directum of 
the wmd is recorded at the obse r vat or y m degrees of osunuth 
beginning with the south point The first u measured wnth a 
naphuaoope and the second recorded by a Draper onemoscoiie 
The fnllowiiig table gives the ami and corroipoiiding wind 
observatwna between the 8th and lotji, no cirrus obteivations 
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bang obumed on the yih The veloatwa of the cirrus were 
obtained by multiplyint, thi obaerved lelatiie \el cities by a 
factor to reduce to abooluti veloatws This faai i was deter 
mined from direct measurements of ckmd heights m I vtloaties 
earned on for some time -it this ofaservatoiy The hst column 
m the table contains the dirtctions m degrees of ayimulh of the 
line of maximum pressure m the anticyclone, (aksn from the 
maps of the United Slates Weathtr Bureau 


wind, as related to the line of maximum pressun. is she 
graphically in the sccompanying diagram The line f maxim 
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preskun is indicated in tath i ast 1 y the long slanting hne Thi 
irr ws fly with the cirrus and with the wind, and tni length of 
the arrows indicate Iht veloaty though on i different scale in tht 
two e ises 1 he small figures near the arrr ws give the dates of 
hservali in 

Kepeateil oliseriatiins of this kind, here and elsewhere, ought 
t > throw V me light on the eauses if cyclones and mticycloncii 
If an indraught prevails at the I >p of the anticyclone of the same 
nature as the indmusht at the earth s sur&ce in a cyclone, it 
seems diflicult to avmil the c nclusinn that there is an area if 
low preskure in the upper air iliive antieyclonek notwithstanding 
the w:t that studies of im untain observations by llann and 
Hhers lead to in rpposite c mcluuun In the present case the 
inward gradient abole appears not to have extended entirely m 
the outer limit of the anticjel me as indicated by the observations 
m the I3th 

Direct observalions of the anticyclonic inflow must, however, 
be rare first, because of the infrcouency of amis in the projier 
pomtions, and the geneial absence rf exact methods of measunng 
the slow motions observed , second, because there is usually a 
strong eastsvard drift in the upper air, wluch greatly mterfiues 
With the snttcyclonK, circulation, and generally overrides it, 
so that It only becomes strongly marked under stagnant c n 
ditioni of the general atmosphere . third, the upper air isobars 
are usually dittorted by strong contrasts of temperature in the 
area of the anticyclone But notwithstanding these drawbacks, 
I am confident that with the increasing altenbon given to 
ckmd observations, coses like the present will be frequently 
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<lsir\ed With n great many otMerratmiu the anticyclonic 
inflow can be brought out by a ayutem tA ateniguig as shown m 
the AmtrtMm Mtlrorchgual/eurmUtat August 1893 

H^aiJiCiASioN 

lUue Hill Metion logical Obeonratory, June 17 


time but thk curve u otheraue burly jteaih , Um temperature 
was 31 7* h , the wind south south east and 11^ Heavy snow 
was blling ‘U the tune, srhid^ with a lull on the 17th, i^e a 
total depth of nine mches on the summit St Elmo s Tire was 
sinr slrongly felt and heard until sAcr Mventeen hours 

WiLi lAM S Baota 


Effecta of a Lightnuig Plaah in Ben Nevis Observatory 

WiiKNKsaa a thunder storm pasws the summii of the Ben, 
there occurs almost invanably a oischaige from metallic bodies in 
the Observatory as the cloud is passing away A flash of greater 
or less extent is givtn off the stoves, accompanied by a sharp 
crack In January 1890 there was an exceptionall} severe 
flash “ one of the observers was almost knocked down when 
ntting writing and the telegraph wire was fused and all com 
rounication stop^ for five days ” But more destructive than 
any previous flaA was that which occurred this year on Tune 19, 
when the Observatory narrowly escaped being destroyed by fire 
Between two and three oelock on that aitemoon repeated 
clicks on the telegraph instrument were heard Iw one of the 
assistants who was sitting in the office he had been carefully 
noting the times at whuib the clicks occurred, when suddenly 
the whole office was filled writh a brilliant flash and deafening 
roar A pillar of smoke was discharged from the tdigraph 
instrument and from the stove pipe, filling the ro rm So severe 
was the flash that the assistant who was quite deafened l»y the 
report, thought that his hair had been smged A second slighter 
disshaigi took place immedutely after when the writer had 
intertd the office to commence the fifteen hours observations 
The discharge hurled two boxes and a small picture that were in 
the vicinity of the lightning protector across the kitchen and 
blew ofT the button and outer casement of the electric bell in the 
visitors room The solder on the kitchen chimney outside a 
copper fsstemng of the hghtmng conduct ir and many portions 
of the teletpaphic wire and apparatus were fused and the wood 
work of the Observatory was scorcheil m several pla es The 
great flash occurred at 14 hours 57^ mmutes and the hourly 
faroraetne reading was taken at 15 hours, as usual There svas 
a very heavy fall of snow at the time equivalent to o 470 inches 
of rainfidl for the hour lait in the i onfusion the writer omitted to 
take the ram gauge with him and had to return for it This was 
s fortunate incident for it was only on leaving the office fer a 
second time that he oliserved sm ike and flame issumg from U 
hind the panelling between the kitchen and the office Assistance 
was secured and the fire which was m a very awkward and 
danger HIS pbuie —was overc me in gixl time and the damage 
done was very slight 

The damage done to the telegiaphic apparatus however was 
senous and Mr Crompton engineer rf the Pi si Off te tele 
graphs has supplied me with the following inromiition 

The lightning protector was badly fus^ the plates showing 
a patch of fusion os huge as a sixpence This saved the cable 
from senous damage All connecting wires within the I uilding 
were rendead useless 1 he majonty were so healed as to melt 
the insulation oflT, and in one nr two eases the copper conductors 
were melted by the discharge In one case the fusion set fire 
to the wexxlwork 

The coils of Neale s sound-r were fused and rendered useless 
The keys suffered worst of ill, the left pedal or ‘tapper 
bcanng the strongest evidence of the severity of the discharge 
The bmk contact (platinum) the brass extension holding the 
same and the steel spring (platanum tipped) above all being 
fused into one solul amalgam The pillar to which the rine 
leading wire from the batteiy was connected, had a huge patch 
of fusion near its base, and the front ^tinum contacts of the 
same (left hand) pedal were consumed entirely There were 
small traces of fusion on the right pedal hut of a trifling 
character T he line wire connected to the left hand termmm 
of the coil had been fused close to the terminal The interior of 
the instrument esse wss considerably blackened, as also the 
greater portion of the keys as a result of the “arc erased by 
the disenarge at the moment of fusion 

The vacuum protector at Asluntee, the base of the cable, also 
the plate protecior in Port WiUuun Post OflSce were fused, but 
only sligh^, the mam discharge having expended itself on the 
summit The Low Level Observatory instrument and protector 
were unimpaired, and commnmcatioa between there and Fort 
William Poet Qj^ was earned on as Usual after the removal of 
the foah m the Post Office protector 

The reguteisng aneroid shows a slight upward kick at the 
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The Kinetic Theory of Oases 

11 stems to me that Mr Bnrburys and Prof Boittmann’s 
last letters will ensble us to reconcile all the ntcun differences 
of opinion whii h were brought to light in our recent com 
spondence m the columns of Nahisi From Prof Boltxmanns 
letter it appears that the Muumum Theorem can only be applied 
with absolute eertainty to whose molecules are not too 
closely crowded together Thus the proof that an aggregation 
of molecules tends towards the Boltzmann Maxwell 

distribution depends quite os much on assumptions as to the mixing 
of the mi leculei. httwttH collistons as on consideration of what 
happens at collisions We cannot prove for certain that 
densely crowded assemblages of molecules such as solids and 
liqui Is tend t > assume this distribution, and this is just as it 
should be for when a substance is capable of existing simul 
taneously in two states, the distribution cannot be unique For 
the same rcas n the prixif does not apply to molecules moving 
about mar ntiiiuaiu medium such as the ether So for from 
this limitati >n Icing a weak point in the proof it precludes the 
theorem from proving too much, or from leading to results 
which may nut acconl with experience 

If we do not know that solids and hqmds satisfy the Boltz 
mann Maxwell distnbuUon, we nevertheless, know that they arc 
subicet to the 'second Law of Thermodynamics. It cannot Ic 
said that any dynamical proof of the Second I aw that has 
yet been given is so conclusive as the mere statement of the 
1 aw Itself but the proof of the Minimum Theorem subject 11 
' Conditi n (A) Icsds to a result somewhat anaingous lo the 
stsdement that when two or more bodies at unequal temperature 
are brought ml Ihcrmal t Milact their entropy tends to mcrease 
1 or let the probability of the coonhnates on momenta of the 
molecules of one Ixxly lying Ictween certain limits lie pro 
portional to 1 {af( the coordinates and momenta being included 
in the multiple differentud by which F u multiphed) Let the 
coirespundine | r habibty for a second body be proportuinal to / 
Then when the tw > Ixxlies are placed in thermal contact, we 
know of no relation connecting the two simultaneous prob 
ibilitics and we miy therefore assume them ti be indepen^nt 
so that cmdili n (A) is satisfied at any rate initially The 
theorem then isserts that at all suhseuuent instants of time the 
value of the Minimum Function wall be not greater than its 
initial value an I therefore it either remaini, stationary or 
decreases every time the process is repeated 1 hus far we can 
get if n > further 

The applieati n of the Second Law depends largely on the 
distinction lietwcen avatlailt and wnm atlaile energy When 
we construct a thermodynamic engine for converting heat into 
work, we mtriduee just the kind of external disturbances that 
Mr Burliury requires every time that the working substance 
IS plaeed III contact with either the source or the 
refrigerator tr H Bkvan 


An Abnormal Rose 

I HAVii. in myurden at Keigate a wkUe Moss rose tree, every 
blosHom on which u white except one wluch u half white and 
half red divided dupnetncally in nearly equal portions 
The colours are not shadra one into the other, but are per 
fecUy distinct, and one petal is half red and half white, the ^ge 
of the colouration being quite sharp 
I am told that one simtlar Uoasom was produced earber in the 

I imagine this is an attempt to revert to its ancestral colour, 
but by what mechanism such a partial result has been accom 
plished seems difficult to understand 

Niwnhav Brownx 


Thbrx are several varieties of rose that sport or revert in the 
manner deaenbed by Mr Newnham Browne The “ York and 
Lancaster” rose u a femiUar example In this, the recogniaed 
or genuine condition is red and white striped, but the proportioiia 
of white and ted ate rarely exactly the same in any two flowen 
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cu a bn«h, and very fieqnently aome are wholly red aird some 
oerhapa, wholly white, though 1 am not aure on thia pout 
Many other troaa brdd planU exhibit thia iDcqnatancy, wmch la 
auppoaed to be due to an imperfect blending of the elementa of 
parentage That the aportmg la irregular and inconatant m not 
to be wondered at, when we conaider that a (dant u not an 
individual in the aenae of poaceaung only one aet of oigani 
Any vegetative bod of a plant n capable m producmg any and 
all of the organa of the whole plant or if detached from the 
parent plant to develop into a aimilar organiam, with all ita 
attnbntca. Given then, a croaa bred variety which la not con 
vtant, or “ fixed aa flonata term it, any vegetative hod may 
give nae to the croaa or to one or the other of the parenta 

W BOTTlNf HxuiiiEy 

MineraJised Diatoma 

Nkaely twenty yeari have elapacd since you allowed me to 
announce m Naturk the unexoMted discovery of mineralued 
diatoma in the London clay of Sheppey 
Suhacquent inveati^iona demonstrated the existence of these 
unuine mttroscopic fossils on the same geological honion at 
sev^ widely aeixurated localities in the south east of England 
leading to the assumption that the band of duitomifemus earth 
was continuous throughout the formation 
Heme Bay was one of the places at which in accordance with 
espcctation search was followed 1^ success Kevuitmgthispla e 
a few days ago for the first time since the diicovery I rea lily 
found the fcwl dutoms aa al un lant as before in some rt cntly 
fallen blocks if clay about half way lietween Ilerne Bay and Old 
haven Gap Vs there has been much waste of land at this spot 
during the mtennal it u interesting t bserve the presence c f these 
luUoms in the newly expose I clay giving support as it dues t 
the hypothesis of their general distribution at a definite level 
throuenout the l/indon ^y 

Perluips some rea lers of N vs l RE may be going to that part of 
the coast before long and will then take the opportunity of 
Ienf)mg my observations W H Shrubsiip 


S//f yO//y LUBBOLk AND THh ThAtHINO 
UNJVFRi,]TY JOk JONDON 
'PH? address in which 'iir John Lubboek solicits the 
^ hufTnges of the t lectors of the University of 1 ondon 
has aroused feelings of surprise and agret among the 
friends of higher education in London, owing to the un 
fortunate nature of the references made to me Teaching 
University Question Six paragraphs out of ten are 
devoted to tms important subject and it seems almost 
incredible that so for from recognising thit the Oreshtm 
Commissioners scheme has enlisted a considerable 
measure of support in the Unnersit) (e/ \ol I 369 li 
398), Sir John Lubbock refers only to the views of its 
opponents, and in accepting them m ikes the remarkable 
statement 

b eehng that Convocation ought to be consulted on a 
matter so vitally affecting the Lniversity I would strongly 
urge, and do my best to secure that the scheme when 
arranged should be submitted to Convocation for their 
approval, to be signified as at a Senatonal Election and 
would oppose the Bill unless this weie conceded 
Now It must be borne in mind that the Report of the 
Gresham Commissioners has met with a degree of ap 
proval from educational authorities and instituuons which 
not only fiu- exceeds ihat extended to any previous 
attempt to solve the vexed question of University 
reform m London but has been sufficiently unanimous to 
lead to the mtroduction of the University of London 
Act, 18^ in the House of Lords by the late Govern 
ment Tnis BiU, iq accordance with the general tenour 
of the resolubons passed by the various institutions 
named in the Report as cmistituent colleges of the teach 
xom University enacted (clause iii para i) 

The C omraiss ioners will have power to make statutes 
and ordiDcncM for the University of London in genera] 
accordance with the scheme of the* Report hereinbefore 
NO 1341, VOL 5a] 


referred to, but subject to inv modifications which may 
appear to them expedient after considenng any repre 
sentationi made to them by the behate or Convocation 
of the University of I ondor or by any other body or 
persons affected 
And further (para 2) 

* In frammg such statutes and ordinances the Com 
missioners shall see thit provision 1$ made for securing 
adequately the interests of non roUegiate studenU ’ 
Convocation in Janusry last had the opportunity ai ex 
erciting ita veto in meeting assembled as provided by the 
Charter of the University in the scheme of reconstitution 
proposed by the Commissioners which had previously 
received the general approv il of the Senate Instead of 
insisting on this right it preferred to bring itself into line 
with the other institutions affected by the scheme, by 
adopting a resolution in terms 'ilmost identical with those 
employM in the Bill Only so recently as May it de 
dined to reconsider this attitude by a majority of two to 
one yet it is dear that the Bill if again brought forward 
18 to meet with opposition from Sir John I ubbock if re 
elected unless an amendment is inserted providing that the 
completed scheme shall be submitted to Convocation for 
ipproval in a manner evpiessly excluded under the teims 
of the present Charter v 1/ by means of i referendum 
It IS difficult to imagine by what process of retsoning 
this seemingly natuitous pio^sal can be reconciled with 
the functions of a statutory t^t is a judic lal and execu 
tivc Commission Convocation is but one of the bodies 
afierted by the scheme and in common with the others, 
It cm under the terms of the Bill present its rase for 
modifications in the scheme to the Commissioners before 
the st itutes are fruned and like them r in appe il against 
the siatutes during the forty days they must he on the 
table m both Houses of P triiament befoic they become 
operative Such an imendment could only have the 
effect of wrecking the 1 itest ind most satisfactow scheme 
of L niversity refonn since no other institution mccted by 
the scheme could be expected to agree to such m un 
preeedented pioposal Nor is it likely that any person 
fitted to occupy the position would consent to serve on 
the Commission met devote his time and best cner|,ies 
to the difficult ind dclicetewirk if idjustingthe iclitions 
between these institutions with the knowledge that the 
statutes ind ordinvnees eventually framed would be 
sulMcct to the appniv il of my ines;x>nsiblc non judieial 
body let alone one of the institutions closely affei ted 
For the most pin Sir John lubboek his held aloof 
from the controversy on the Teiihing University 
ucstion Once only docs he seem to have t iken sides 
t IS on record that he voted with the majority when the 
Senvtc in June of last yeir passed a icsolution expressing 
general approval of the proposils of the <,tvsham Uni 
versity Commission w ith which action his present attitude 
IS wholly inconsistent It would be interesting to know 
whether his descent on the other side of the fenc c is in 
any way connected with the ibscnce of opposition to his 
candidature on the part of the opponents of the scheme 
Be this as it may this uncalled for proposal to subordin ite 
the interests of higher education m London to the 
I pleasure of Convocation iscertained not after debate 
out by a referendum is not to pass without protest, and 
we arc glad to note that the following letters have alrc idy 
appear^ m the press The first is from Prof Michael 
foster SecRS and President of Sir John Lubbock s 
Pirliamcntaiv Election Committee 

Shelford Cambridge July 4, 1895 
‘ Dear Sir John —As you know, I am wholly opposed 
to your view tmit the scheme for the L niv entity of London 
to be proposed by the Statutory Commissioners ought to 
be submitted to Convocation for approval ^ou also 
know that this difference of opmion, important as it is, 
does not prevent my desiring that you should continue to 
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icpresent the Uni\ersit\ of Londm in Parliament I In order to obtain the electncal efiect, a [^otoelectnc 
find, however, thnt your letter addmsed to me is under cell of extremely great sensitivennt to light is employed 
btood to show ihat I agree with all the opinions expressed Such a cell is constructed with seleniiHn, aluminium, 
by you in that letter, and in justice to myself 1 must make and the liquid oenanthol If we take a stnp of clean 
known to my fellow electors and others ho» wholly we aluminium—say half an inch long, one tenth of an inch 
disagree on the ibove point, and how much I regret the wide, and thick enough to be &irly stiff—lay it on an 
ittitude you assume in the matters in quegrtion iron plate which is heated by a Bunsen flame, and place 

“ Yours \ery tnil) on the end of the stnp a very small particle of selemum, 

“Sir John I ubbock. Dart” ^M (osTfR this selenium will melt and form a small black globule 

of liquid Let the flame be now withdrawn, the 
The second has been addressed to Sir John Lubbock globule of melted selenium »read o>er the end of the 
by the President and a number of Pellows of the Royal aluminium strip, by means or a hot glass rod, so that it 
bociety forms a thin uniform layer of area about 1 of an inch 


“July 6, 189s 

“ Dear Sir John Lubbock,—The interests of learning 
and of education are so closely bound up with the future 
development of the University of London that we hope 
you will not regard us as interfering between yourself and 
the Fleeting Body of the University if we lenture to ex 
press mu regret at some of the opinions you have put 
forward in your Flection address 
‘ You state that you would do your best to secure that 
the scheme (for the reotganisauon of the Unnersity), 
when arrang^, should be submitted to Convocation »r 
their approx al, to be signified as at a Senatorial Election, 
and would oppose the Hill unless this were conceded 
“\ou must allow us to point out that this pioposal 
would confer upon Convocation a rikht which is without 
precedent, to supervise the acts of a Commission en 
trusted with the reorganisation of the University of which 
Convocation itself is a part 

“ Ihc scheme of the Oresham Commissioners’ has 
been approved not only b) all the institutions concerned 
but by tne great body of educated public opinion It is, I 
however certain that very grave difliculties will arise if 
the ultimate fate of the scheme is to depend upon the 
voting papers of Convocation 
“We, tnerefore, believe that the proposal you support 
if adopted, will lesult in the failure of anothei attempt to 
establish a Teaching University in London, and will in 
dehnitely postpone the solution of 1 question which, 
after prolonged disvussion, seemed to be on the eve of 
settlement 

“We are, yours faithfully 

‘ Ki 1 vi> f 1 ’ R S ) John Evans (Treas R S), M 
fOSlFR (Sec R S ), JOSFPH LisifR, Ravi»kh, 
l)OU( LAS Oaiion, T (. Bonney, r E Thorpf 
H oRvcf Lamb, J H Poyniino, Arthur W 
Rucker, E !• ranki and, N Story Mayki iynl, 
Henry E Roscoe,!* H Pye Smith, J Norman 
lockVER, John Eric Erichsen, Wiliiam 
Ramsay, o Carey Poster’ 

In his address Sii John Lubbock states that the opinions 
of the present (lOvemmcnt on the University question 
have yet to be made known In view of the feet that the 
Commission whose report has been so generally ap 
proved, was appointed dunng Lord SalisbuiVs last term 
of office, this attitude ought not to be doubtful 

THE hLhClRICAI AfRASl//iE}f£jVJ Of 
STARL/O/ZT 

'T'HAT the light of i star 1$ able to produce at the 
surface of the earth a measurable effect, other than 
the action on a photographic plate, is a feet which was 
pubhshed in these pages in January last year The li^t 
of surs and planets produces two effects—the one photo 
graphic and ^ other electnc The first -which has, of 
course, been known for many yean—is slow in its opera* 
tion , the second—which was discovered only a year ago 
m Mr Wilson’s observatory at Daramona, Westmeath— 

IS almost instantaneous 
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square on the end of the strip, and let this dark layer 
cool to a few degrees below its melting point (about ai/" 
C ) Now apply heat again to the under surfece of the 
iron plate until the aluminium strip becomes nearly hot 
enough to re melt the layer of selenium In this pr^ss 
the colour of the layer will gradually change from black 
to a gr^sli brown WHien it is just on the point of meh* 
ing, withdraw the heat and blow over its surfece , this 
will instantly check the tendency to melt, and will leave 
the surface of the selenium in the state in which it is 
most sensitive to light If this stnp (or rather its sele 
mum covered end) is immersed in a gloss tube contain 
ing acetone or cenanthol, and connects with one pole of 
a (luadront electrometer, whose other pole is connected 
with a platinum wire se^cd mto the glass tube, we have 
a photoelectric cell, in which the acDon of light felling 
tm the selenium layer results in giving the selenium a 
positive electnc charge and the liquid a negaDve one, the 
former charge being conveyed to one pole of the electro 
meter by the aluminium plate and the latter to the other 
pole by the pi itmum wire sealed into the cell 
Roughly speaking the difference of potential produced 
in such a cell as this by ordinary diffused daylight 
IS something between one third and one half of a volt 
Such were the seleno aluminium cells used in the 
measurement of starlight in January 189^ the liquid 
in them being ctnantbol This liquid was found to be 
bettei than acetone (which had been previously used), 
not only because of the greater ease witn which it can be 
sealed up in glass tubes, but because it does not act 
chemically on selenium, which acetone seems to do 
sooner or I itei But it is obvious that a cell formed in 
this way contoins an element of inconstancy, for, the 
stnp of aluminium will at the same time convey to the 
insulated pole of the electrometer the positive charge 
generated by light in the selenium and a portion of the 
nwative charge imparted to the liquid, so that the 
effective E M F is less than it should be and, again, 
there will be currents circulating perpetually between the 
selenium and the back of the aluminium stnp, and such 
I currents detenorate the cell Hence it happened that 
^h cells always fell off in strength after about six hours, 
^ey sufficed however, to show very easily measurable 
electromotive forces from the light of the planets, and 
even from the light of binus 
Shortly after January 18^ a very notable improve* 
ment was made in the construction of the cells, this 
immovement resulting fhmi the perception of the cause 
of detenoration above explained Instead of a stnp of 
aluminium as a base for the selenium layer, the end of 
an aluminium wire, about one imlhmetra in duuneter, 
was used T his wire was enclosed in a glass tube (a, b, 
m the fimre on p 347), mto which it fitted Ughtly, one 
end of the wire beuig flash with an end of the tube 
On this end was deposited the layer o£ selenium, with 
^ same process ofWting as that already described 
The other end of the aluminium wire inside the glass 
tube was ronnected with a fine platinum wire, P, which 
emerged from the second end of the tube, and which 
formed the selenium pole of the photoelectric cell 
In this way the liquid is kept out of contact with the 
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tUummiuin wire, and the detenoratinff local cuirenta in 
the are avoided, if the glau tube exactly fits round 
the ahmnnittm wire, but this desirable result has not yet 
been perfectly attained, the liquid finding its way into 
the tube after tome considerable time However, in 
tins way have been constructed cells which have re 
mained consUnt for about three weeks 

In the figure, c c is a cotic in which the glass tube, b 
tontaining the aluminium wire it the end a and the 
attach^ platinum wire fits this cork fitting tightly into 
the side of the glass cell which contains the liquid The 
tube B passes cwse up to a quarts w indow Q (x cemented 
to the cdl opposite the < ork c c The Iiaht of the star is 
received on the window QQ and is made to fall on the 
selenium layer at the end A of the tube B A platinum 
wire, P, is sealed into the bottom of the glass cell and 
conveys the charge taken by the liquid to one pole of the 
electrometer, while the platinum wire p conveys the chaise 
taken by the selenium to the other pok of the electrometer 
S IS a ground stopper at the top of the cell, where the 
liq^ IS poured in 

This cell IS fitted into a holder which can be fixed to t 
telescope in place of the tycpiecc ind this cell holdet 
allows of the adjustments which are necessary to bring the 
point t to the position of the image of i star 

This IS the form of photoelectric cell with which n 
conjunction with Prof FiUgerild and Mr W L Wilson 
1 measured the electromotnc forces of the lights of 



I nor any star in Orion nor any m the Oieit Ileari was 
available for our observations, but these wc ht^e to 
include beftne long in thr list of measured st irs 

It will be observed that in this electrical me isurement 
of starlight wc do not measure turrea/s, but ctromatrve 
forces— do not use a galvmomcter, but an electro 
meter and an electrometer of small capacity was 
specially constructed for these experiments with tu aid 
of the Government glint dispensed by the Rojil Society 
It IS not dcsiriblc to allow the light to generate 
lummts the electrical chirges must be allowed to flow 
back into the coll so thu it may not be temporarily 
deteriorated dunng the obscnitions Hence the pre 
I ference for the electrometer 

I 1 he space at my disposal will not allow of m) entering 
into many details but 1 miy mention in particulai the 
I importance of having the whole of the sensitive surfice in 
the cell covered by the light of the star It matters not 
to the value of the E M !• produced how far behind the 
focal image of the star the sensitive surfice A is 
placed—provided that the image of the stir just 
covers the surface A This is essentiil in ill 
photoelectric cells and also in thermopiles ind the 
neglect of this condition may partly expliin the 
failure of attempts to obtain thermoelectm indications 
from the stars and planets although wc should scarcely 
expect success from methods which aim at measuring 
merely a very limited portion of the iidiation (vw the 
heat or infrared) 1 he photoeicctiic cell integrates the 
whole energy of the radiation on the sensitive surfice 
and the st/utrt of the observed I- M h is the meisure of 
this incident energy 

It IS interesting to know how the pkohlutrt mcasuics, 
so far as they have gone comp ire with the pkotomefnc 

- of migmtudcs hitherto employed by 

In the latter if U and 1) ire tne bright 
lo stiis of the migmtudcs /;/ ind m 
c hive by definition 


mcasuics i 
istronomcrs 
nesses of t' 
respective!), w 


1Bi.b 




m). 


(I) 


Jupiter, Situm Vega Aictuius Regulus 1 locyon ind 
some other stars list April, in Mr Wilsons observitory 
it Daramona, Westmeath 1 he telescope used was Mr 
Wilson s 3 feet reflector 

In order to give a notion of the sensitiveness of the 
cell to hght, I may say that if an ordin iry paraffin candle 
IS held at i disunce Of 9 feet from the window Q Q, it will 
produce an electromotive force of ibout 03 volts or to 
put the matter differently suppose an ordinary quadrant 
electrometer, of Clifton s pattern chaiged so t^t a 
Darnell cell gives a deflection of 400 div isions on the ordin 
ary scale (placed at a metre distance; then the light of 
the candle at 9 feet falling on the photoclectnc cell would 
give a deflection of twelve divisions ind the deflection 
vanes inversely as the diatance of the candle 
Now the light of Vega as concentrated in the 2 feet 
telescope gives a slightly greater deflection than the 
(of course unconcentrated) light of the candle so that wc 
are evidently dealing with easily measurable quantities 
The cell is sensitive to all the rays of the spectrum, but 
the maximum effect is produced by the yellow It is 
sensitive to rays considerably below the visible red and 
bey^ the Uue 

llie hght of Arctutus was found to give 083 of the 
E M F produced by the candle at 9 feet, the light of 
wum o {6, wfaidi was also about Jhp vahie of the light 
of R^fulus UafiMTtnnately neither Sinus nor Gapeila, 
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Fhis cquition defines inertly the dificienct of the 
mignitudes ind the definitiim is quite arbitrary 
The essential things arc 11 ind B How ire 
they measured > 1 he photoclcctne method says thit 

they ire h* and !• * the squares of the electromotive 
forces generated in a given cell b) the lights of the two 
stars The photometne method siys th it thc> ire 
measured by the thicknesses of certiin intei posed gliss 
pnsms which extinguish the lights, or b> polaiising 
apparatus which render the shades of the transmitted 
lights equil Hence we may expect perhaps a fur 
imount of agreement between the two methods if wc are 
companng two or more stiis of the same coloui Thus, 
in the photoelcctnc method wehavcfoi inj two stiis 


“ 5 lofcis 


(a) 


Applying this to \rrturus and Regulus and taking the 
ma^itude of the former is 3 we find the magnitude of 
Regulus to be 1 33 In Miss Cleikes System of the 
Stan. (Appendixg Regulus is quoted is 1 4 Arcturus 
being 3 

Companng in the same wiy Brocyon and Regulus the 
latter being Uken is of magnitude 1 33 the ni^itude 
of Procyon would be 46 Miss Clerke quotes Proejon 
as of magnitude 5 

But no agreement between the two methods is to be 
expected when two stirs of different colours arc cqm 
pared The photometne method of equalisation seems 
to be just as meaningless is the ordinar) ‘ grease spot " 
method of attempting to equalise a blue and a red light 1 
In this case the only intelligible companson of two lights 
consists in measunng the energies which they radiate per 
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I111 time per unit are4 at a mven distance just for 
ixiinple, Neuton s Second Miom defines two masses 
t be ‘equal when the same force produces the sime 
I rcleration in both an eouality whicn is n tl if the sub 
stntum at the has s of ill bodies is the simc but merclj 
m fHltoMttl if It lb not 

If the distance of 1 star is known, we tan determine 
ts intnnsic cner^) / < the quantiti of cneii,\ which it 
ridiates into ill space per unit time 
Thus let I be the intnnsic enem of i stii whose dis 
tmee from the earth is R let £ be the clcetiomotiic 
force of Its light as measured bj the tell let / r be 
the inalcMOus quantities foi 1 r indie or aii) other chosen 
source of light ind let A and 1 be the are is of the 
iperture of the telescope ind the selenuiin suifice m the 
cell Ihenwrehaic 

Let us take foi cximple a result ihith I lof Ho\s 
recently told me that he had obt lined He foind in 
conjunction with Mi \\ itson of South Kensington thit 
if the light of i stind ird ctndle was nbsciied leioss i 
i illcy and almost in the line of sight of Vrcturus the 
light of the c mdle ind that of the stii seemed to be 
equal when the candle w is at a distance of hie eighths 01 
6 j 5 of a mile 

Now let i be the distame at ihirh the c indie light 
seems to be is bright is that of the star I hen 


gi = <4) 

And if I) and i tie the diameUis of the tcicseope 
aperture and the circuhi User of selenium m the cell 
wc ha\c from (3 


hi 


(5) 


Put now >• «, 9 ftet - 10 t — 8 ■> D — ••4 x 2j 
millimetres rf •« 3 mm is m our csperiments ind we 
find 

= 3300 feet I earl) 
as 62 miles 

This agrees lemirkabl) well with the obseriation of 
Prof Bo)s (>i-oK( r M Minchin 


FIWERAL or PKOlL'ySOh HI \lh\ 

I N accordance with his own wish the late I rot Hu\le> 
^ was buried at the Maialebone Ceracteiy Finchlej 
last Thursday afternoon The coffin c ime up from Fast 
bourne in the morning and the numerous mourners 
assembled at the cemetery to meet it Mrcaths from 
members of the familj and from fnends and follow 
workers of the great nituralist whose loss wc mourn 
covered the eomn The Kojal College of Science with 
which Huxley was connected so man) jeais sent a large 
wreath and there were also wreaths from I ad> Hooker 
Mrs Tyndall the members of the staff at the Royal 
(iardens,Kew,Mr Herbert bpcncer,birHenr) Ihompson 
Sir Henry Roscoe, Messrs Macmillan and the Editor of 
Nati re among others 

The foneral senice was perfoimed by the Rea I 
Llewelyn Davies an old friend of Prof Huxlej s now 
rector of Kirby Lonsdale but formeriy ucai of Maiyle 
bone where he was foi i long time Huxle) s neighbour 

The fomily was represented by Mm Huxley, the two 
sons, Mr Lninard Huxley and Mr Henry Huxley, and 
three daughters, the Hon Mrs Collier, Mrs Waller and 
Mrs Eckemley (the remgining daughter Mrs Roller, is 
in Swntserlaad with her hWband, who is ill Mrs Heath 
(a niece), and two sonsWn law, the Hon John Collier 
and Mr F W Waller 
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No announcements of the funeral were sent out, and 
the large number of distinguished men who attended 
and the i inous learned Soaeties that sent representatives, 
did so on their own initiative The Royal Sociej^ was 
offiiiallv represented by Lord Kelvin Sir John Efvans, 
I Prof Michael hostei ind Sir J lister many of the 
Fellows also being present The Geological Society was 
lepresented by Dr Henry Woodwatd Dr Blanford 
and Prof llonney Dr Trankland Mr Crookes, Dr 
Thoipe ind Dr (ihdstone were the lepresentatiies of 
the Chem t al Soaety The mourners from the Royal 
College of Science included Prof'Rucker Prof Norman 
loekyei C « I rof Tilden Prof Judd C B Prof W C 
Roberts \usten CB I rof Howes Prof Farmer Ur 
Wynne Mr J W Rodgei and Mr Woodward Major 
< cneral S 1 i !• D Donnelly K t H Major Cieneral 
* esting CiptinAbnev CB Mr 1 Armstrong Mr I* 
R fowke ind Ml V S Cole lepresented the Science and 
Art Uepiitment Sii William Howei KCB Dr A 
( unther Mi ( eorgt Murray Mr C E hagan Prof 
jeffrev Bell tnd Mi h A Bither the Natural Histoiv 
I Museum I rof \imstiong, I rof S I Thompson Prof 
' leii) ind 1 rof Airton the City ind Guilds Institute 
I Ml Stink Boyd Mr H 1- Waterhouse Mr J h 
link the ( hiring (loss Hospital Medical School Mr J 
I J II Teill Ml t W Rudlei and Mr F T Newton 
I the < eolog cal Suuev In addition to the Fellows of 
the Ro\ il Society not included in the aboie there 

I were piescnt hot F Ray Linkester Di Dalltngei 
Sii J« siph Hookci KCB ( ential Strachev Dr I audei 
Btunton l)i Sclater Prof Caicv Foster Prof ( 

H Darwin Si James 1 iget Dr Bumev \eo Prrf 
H MirshillWaid I lof Seeley and Mi I Darwin 
Among the othei mourners weie Mi W liter Tioughton 
leprescntmg Mi Herbeit Spencei who was preiented 
by illness fi m being piesent l)i T K Rose Mr W 

Dirwin Ml \ H Heith, Mr S Highlcy Mi W S 

Stewart Maj 1 ( eneial Sir Richard 1 ollock and Mr 
1) I ollock Mr Mma Todema Mr W E H Leckv 
Mr and Mrs Humphry Ward Mis lyndall Mis W K 
Clifford Mr Henry James Mr Mark Judge Mr H 
Saundeis Di Semon Mr F Macmillan Mr ( L 
Craik Ml Clodd Mi 1. (nffith lady Stiveley Hill 
Mr 1 ivntci Mien Mr John Boyes Mr Spencei 
Walpole Mi Woodd Smith Dr J Johnson Mr James 

Hulme Ml Stanley Edwards Di ( lover Mi 1 B 

Windsor the Rci D D Jeiemy Di J Malecki Mr 
J Spiller ind Mi ind Mrs Hnton Kiiforc 
Thefiineial was at first announced to take place at 3 
oclock whcieisthctimehxedi^n wis 3 30 Owingto 1 
deliy in the tiain i number of workers in science from 
the Midlands and the North of England did not arrive 
at the cemeten until the ceremony was over md thus to 
their deep regret they were deprived of the melonchoh 
satisfiction of being present when the remains of an 
esteemed master ind inend were laid to rest 
The memory of Huxley w ill always be cherished among 
men of science and it is iinperatiic that there should 
be i permincnt memonal of some kind to show the 
world how great is their regard foi him The 
memonal should be a truly national one and not 
limited to any particulai institution We understand 
that the Dean of Westminster is willing that a ttblet 
shall be erected in the Abbey if desinm and this is 
one of the forms which the memonal might take Sir 
William Flowei suggests another form in a letter to 
the 7tm t of Monday Hew ntes 
‘ In the great hall of our national Museum of Natural 
History the noble statue of Darwin will hand down to 
posterity the im ige of the man a* he appeaired to all who 
knew him in life Near this wall soon m placed anothei 
statue remaricable for the accuracy with which the 
striking personally of Owen is represented, as all who 
see It now at the Royal Academy Exhibition can testi^ 
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Surely thi« group of the great nituralitts of this country 
and this century must be completed by the one we have 
just lost, in some respects the greatest of the three The 
statues of Pitt and t ox stand side by side m Westmmstei 
Abbey Huxley and Owen, often divided in their lives, 
would here come tngethei after de ith in the most appro 
priate place and amid the most appropriate surround 

'"Ivhat IS now wanted IS a icpiesentative committee to 
take the matter up, we are conhdent that an appeal for 
^nds would meet with a ready rcs|ionse,and we are glad 
to know that steps arc being taken in this direction A 
CM cular signed by Dr Foster and Sir William Flower has 
been issura, calling a meetint, at the looms of the Royal 
Society this afteinoon 


NOTES 

The meeting at which thi Prinit of ^^ales presided in St 
lames s P-ihu.e on Tuesday, ought to furthir the interests of the 
Hntish School at Athens, in support of which it was held \ 
distinguished and representative company was present, nniong 
them being many well known men of science The Prince of 
Wales has eoneemed himself with the evutence and welfare of 
the School from the lime of its foundation m 1883, and we are 
ghd to notice that in his lem-irks to the meeting he drew atten 
tion to the fact that the scantiness of the means provided w vs 
flit of all proportion to the valuable srch eological work carried 
V n The School only has a precaiious annual income of /'soo 
whereas the French School at Vthens has an assured income of 
I ver;f3000 a year, and the liermin St hiKil more than /sooo a 
yeir Owing to this ststi of affiiin,, it is i|Uile impoauble for the 
Biitikh School to enter into eoiniietitiun with such undertakings 
as the exploraUons of theCitrniins at Olyni|]ta, the French at 
Delphi, the Americans it Srgos, or the tiieeks at Fleusu md 
Lpidaurus The sum retjuiretl to bring 1 ngland approximately 
into line with other nations is at least j^iyoo a year lor 
tiiintely, as the Pnnee of 'VS ales rem irked at the meeting, 
there are hofieftil signs that matters will soon be placed on 
s mure latisfaitury footing \ (letition for support addressed to 
the late Oovernment, met with a resdy resimnse, snd liefore 
leaving ofhee Sir William Harcourt took steps to use some ]ior 
tion of the public funds devoted to the encouragement of scientific 
inv estigation for the support of the School and it is understood that 
the present Ministers are willing to conhmi the action of their |irt 
decessors One of the colleges at Camlindge which has been nost 
severely tried through the agncultural depression, has generously 
iiiide an annual appropriation out of lU reduced funds, and three 
colleges at Oxford have voted annual grants The public 
sihools are also moving in the matter The Pnnee of Wales 
suggested that perhaixi some <rf our City Companies, whose fuwls 
are devoted not only to local chanties lait which have extended 
their sphere to the support of educational and scientific institu 
tions, may see theur way to entourage research m (,recce , 
and he hoped that our colonies, which are so intimately bounil 
up with our own culture and our higher natioiial aspirations, 
w ill recognise the tset that all the pnv deges 0/ the Athens hchool 
are open to their qualifiad students and will make some tllbrt 
towards secunng its adequate efficiency Lastly, he appealed 
to the hberahty of pnv ate mdividualk, and expressed himself 
convinced that the appeal would find a responae throughout the 
country fcveiy year excavation, both in Greece and else 
where, u becoming more unporUnt to science The follow 
log reeolutiaiis, confirmatory of the object of the meeting, 
were earned unanimously —(i) “That the Bntish School 
at Athens has already done excellent work during the mne 
years of Its existence, and is well deeerving of increased 
•uppoft.” (3) “That Urn meeting pMffee Utelf to use every 
effort to place the School upon a sound financial baiu, so that in 
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point of digmty and elliriency it may worthily represent thu. 
country among the other foreign institutes in Vthens ” 

Pnof Ct/aiii s, rf the L niversity at Kiel, hss tieen appointed 
sueecuor to the late Pn f Lothair von Meyer it lUbuq;^ 

Paor Uamfi C I vio\ well known in botanical circles by 
his work on ferns, has just died at New Haven U S 
Wf learn that M \ Deby, one of the leading autbontMS on 
dutonii, whose magmhevnt eollection was recently aoqnired by 
the British Museum, is dead He was in his seventieth year, 
having been bom at I act en m Belgium, in 1826 
To the list of henours given last week sliould have been 
added Sir Bemhani Simuelvm Ml*, I K S , who has been 
made a I'my Councillor and Dr 11 D I illleyohn, who has 
been nude a knight On Thursday last Mr Thomlty Stoker, 
President of the Ri yil ( c liege of Surgeons in Ireland, and Dr 
Christopher Nixiui, were knighted by the lord lieutenant ol 
Ireland 

Thf dite of the anmnl meeting of the Society of C henucal 
Industry, which is this year to be held in 1 eeds has been post 
poned from July 17 to |uly 31 m eonsequenee of the ( enerat 
I lection It IS not thi light Ihit any miteml change will have 
to lie made mthe preigrvmme 

Paoi Si livv VK/ has been elected at oiresixmdant of the Paris 
Vcailemy in the Section of (lumvetry , Baron von Muller has 
laeii elected to the late Ihrof Pnngsheim s place in the Section 
of Botany, ind Prof I ngelminn succeeds luelwig m thebection 
of Medicine and Surgery 

Wv are gUd to lie able to anoeunce that the Italian Meteuru 
kigital Society, whuli wax temyxinrily disxolved ifler the death 
of Padre Denra has again been reorganixed, under the presi 
dency of ( ount \ igodai/ere, who is the proimetor o' an otwerva 
too Fontaniva The central oliservatoo will Iwat Monealien, 
IX Iiefore, and we look forward to a continuation of the useful 
werk earned on fiumtily by the Society 
MI ire informed thu Kjng s College L< ndoii, wilt oyien next 
October a department for training teachers for Secondary 
Schools There will be a two years courxe 1 f technical xtudiex 
combined with the preparation for the B V degree of the 
l/niversity of London Detailed instruction in the art cf teach 
ing paitiiular xulijects will lie given by the Irofesaors of the 
Collide &i\ Fxhibitionx of ^^15 are oflered Names of 
students should lie sent in liefurt September ib 
A Kbu IKK correxjiondent al St John * reports that the 
steamer KiU left there for (iretnland on Tuesday to bnng home 
the leary Arctic Fxiiedition It is expected to return on 
October i The i*rty on board includes Prof Salisbury, of 
Chicago I niverxily, who goes to study the glaciers and geology 
of the region , Prof Dyche of the State Lniversily Kansas, 
who will collect specimens of the fauna and flora and Mr 
Boutlllier, of Philadelphia, who represents the (leographical 
Society 

Thf influence of the Royal lisrdens at kew it ft It in widely 
difiirent regions of the world, through the men who ant^ 
trained at the Cnrdens and sent yiut to vant 11s Botanic Stations 
Three new appointments of men who have benefited by the 
Kew traming, are notified 111 the current Kew finKettn they 
are Mr C H Humphries, who has been made ( unitor of the 
Botanic Station of Abun on the t.oW Coast, Mr J C Moore, 
who has been appointed Curator of the Botanic Station at St 
Lucia, m the Windward Ixlands, West Indies, and Mr H 
McMillan, who goes ax Head Gardener to the Koyal Botanic 
Gardena at Peiadeniya, Ceylon 

Ma A B Bassm hassentusaletterrefernngtothepropoaed 
changes in the sue of the pages of the Koyal Society’s pabbeatvoos 
He direcu attention to chapter xu section 11 of the Statstea 
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-t f thL Societyi empoweniig any lu Fellows to convene a special 
central maetuig, ami wiggeiiti that such a meeting should be 
suinmoned, and the following resolutMos submitted to it (i) 

1 hat this meeting is of opimon that the present form of pabliih 
ng thi rrtmtactums shojld be contmu^ (s) That this meet 
mg IS of opinion that the present form of publishing the Pn 
edtttgs should be continued The resolutions are drawn up 
separately, so as to obtain the votes ofFelloas wh> approve 
f a change being made in the form of one kind of publication 
iiut disapprove of any change as regards the other 

In the recuit death of Prof Vemeuil, France has 1 wt one of 
her most eminent surgeons Ills name u intimately connected 
with the history of contemporary surgery Vt first, Assistant of 
Anatomy, Prosector, as well as Professor of \natomy to the 
Faculty of Medicine, he devoted himself to anatomical and 
physiological studies, and left bis mark by imi>ortant works, 
chiefly on the heart, and on the anatomy and physiology of the 
venous system Later, he formed part of that noted phalanx 
which, under the auspices of Ltbert, with Robin Kroca, 1 ollin, 
introduced histologii^ studies into France From this time 
date a senes of original memoirs, notably on the deinuid cysts 
< f the face, and on the scrotal enclosure, in which he expounded 
new views, and established the acientihc theory which is now 
generally adopted Later still, when hos^MUl surgeon sn 1 pro 
lessor m the Faculty of Medicine he introduced imprrtant 
methods of operation Ammated by the most ardent lose of 
science, he knew how to communicate his enthusiasm to those 
ir nind him , he had all the requisite qualities of i founder 
f a school Ills activity showed itself by a great number 
of communications to learned societies of which he was a 
member 

Tits extensile science laboratories and liuildings recently 
oiwned at T tile are descnlied in detail in the Arrr< 0 uhaK d 
S UHces The Iwildings comprise x physical institute, an insti 
tute of natural science, and an mstitute of chemistry erected at 
a cost of 1^63,000 The cost of the whole wrrk was nearly 
£140,000, and this has been borne by the Municipal Council 
nnd the Academy at Lille, assisted by s gift of £4000 from M 
I hilipport The town of Lille has guaranteed an annual grant 
of £800 for twenty years to be used m the mterests )f higher 
education, and has ^own the greatest interest m the work of 
the new institute The department of chemistry is disided into 
two ports, in which general chemistry and applied chemistry arc 
respectively dealt with , and in each section laborat mes are pro 
sided for research as well as for instruction The (diysical de 
partment occupies a separate biuldmg, in which accommodation 
IS provided fur experiments of extreme delicacy as well xs routine 
work On account of the great stabdity now demanded by many 
physical investigations, all the research laboratories xre >n the 
ground floor , for the same reason, numerous large isoUted pillars 
of truuotiry have been provided, and strong sixte slal s have been 
fixed into the comeis of the laboratones The natural science 
building prosides accommodation for geology, riology, and 
botany, and a room u reserved fix the (feological Society of the 
North of France Fvery fiuulity for study under good con 
ditions appem to be offered by the new laboratories, and 
higher educatwo in France wilt derive benefit from the increased 
opporturaues now offered it at Lille 

The third International Agncultural Congress will uke place 
at Brussels finoni Septemlier 8 to 16, hence it snll clash with the 
meeting of the BlAt^ Assocuition at Ipawich, which begins on 
September 11 The Congress snll be held under the patronage 
of the King of thdlBe^pans, end embraces twelve sections In 
the section of tigrkultural education the subjects for discussion 
include niral schools, fields for expetiinent and demonstration, 
the pomfaihty of devuing an mtematiooal programme of superior 
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agncultural study, and the professional training of farmers’ sons 
by interchange of the young people of different dutnets The 
lection of agncultural sctence will emixace chemistiy and 
physiology as applied to agncttlture, the ntiluation and eonaerva 
tion of natural manures, agncultural meteorology, expenment 
Matrons and laboratones of control for manures, foods, and 
seeds The third, fourth, and fifth sections deal respectively 
snth CO operation, legislaUon, and currency The section 01 
animal production will discuss practical questions relating to 
Mock bt^ing selection and crossing, the improvement of 
breeds, and the feeding of stock in timea of drought The 
veteniuury section will concern itself with the organisation of 
veterinary sanitary police and the contagious diseases of animals, 
including pleuro pneumonia anthrax, and tuberculosis The 
Motion of pi int production is to discusb ihe selection of seed, 
the cultivation of malting barley, “ sidtralion, ’ the cuUixation 
of peaty and m >ssy soils, drxinage, and irrigation The ninth 
section—southern agriculture and colonisation—embraces grape 
and silk culture the cultivation of flowers for perfume, of oil 
yielding pUnts and of coflee, tea and sugar cane , the agncul 
ture of the C ngo and of Tunis and the conditions of countries 
to which emigrants might he sent The tenth section takes m 
forest economy the eleventh deals with pisricultnre, and the 
twelfth with xgricultuial industnes, such as dairying, brewing, 
and bee and pi ultry culture 

Tub results of a competition organised at Pans hut month, by 
the PcM JtunuU ore of some scientific mterest Sixty thousand 
earner pigeons fr m all parts of France, and from some places in 
Be]t,ium, were rel ased from the Faffel Tower at known intervals 
and times The first pigeon travelled a distance of 150 kilo 
metres (93} miles) with a veloeity of 76 kilometres (47 miles) per 
hour rhe hii,hest xverage rates of flight ranged between this 
and 43 miles per hour for a distance of S164 miles These rates 
arc Ijw compare I with previous records A distance of 600 
miles has been covered at an averat,e rate of 50 miles an hour, 
and in June i860 a pigeon travelled from Blois to Dijon, a 
distance of 390 miles, in 4b 46m which |,ives a rate if about 
60 miles per h lur fhere is als > evidence that much higher 
average velocities than these have been reached 

Da J Hann beeretary of the \ienmi Acailemj of Sciences, 
laid before it n the aoth ult , an investigation on the daily 
range of the bxr imeter on clear and cloudy days especially on 
mountain summits It was known that at ordinary stations the 
daily borometne nnge in dear and cloudy weather only cx 
hibited a difference in the single daily oscillation, while the 
doable daily oscillation remained unchanged But a similar in 
vestigalion for mountain sutions had not yet been made With 
this object the author undertook the tedious operxtion of 
calculating the doily horometne range at a number of mountain 
stations for the summer season, and found that at these the 
double doily oscillation remained the same in both kinds of 
weather At thi earth’s lurfiue the daily curve showed a much 
greater amplitude in clear than in cloudy weather, and a totally 
different epoch The average form of the doily curve for the 
mountain stations is represented by the formula 048 tm 
(353* + rr) on clear days, and o 26 sin (101° + x) on cloudy days 
On cleu days the maximum of the singje daily oseiUation ocean at 
6h 30m am , whileoncloudydaysitooeuraat iih pm The 
author also found that the d i f fe rences (n the daily range on clear 
and cloudy days corresponded enbiely to the differences which 
exist over the land, as compared with those over adjacent seas. 

A asrunN has been issued showing the number of hcensed 
experiments jierfbrmed on hving animals during 1894 The 
loiaX number of persons hokhng hcences during the year was 
185, and of these $6 perfixmed no expenments The tables 
given afford evidence that hcences and certificates have been 
granted and allosred only upon the recommendation of persona 
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of btgh •oentifie tUnding, and that the bcenceei an penoiu 
who, by theiT tiatning and eduntion, are fitted to nndertake 
expenmental work and to profit by n AU the eapenmental 
woik has been conducted m MUUble placet, the number of 
expcnmenu performed was 3104 In more than one thud of 
then the aninul niffiend no pain beciuue complete aiuefthetia 
wai nuuntained from before the commencement of the eapen 
ment until the animal wu killed More than fifteen hundred 
of the retnainuig expenmenta were of the nature of hjrpodermtc 
mjeetKHU or moculatiotw In about fi\e hundred expenmenta 
the animal waa an^heUaed dunne the operaUon, but wa^ 
allowed to recover Theae operationa in order to maure wiceeaa 
are neceaaanty done with aa much care aa are aimllar operaUona 
upon the human aubject, and the wounda being dreaaed anti 
aeptically, no pain reeuUa during the healing prooeaa 

Thf Geologiata’ Aaaociation will viait the coaat of Antnm 
and the Moume Mountaina Ihia aummer (July 39 to Auguat 3) 
The programme tncludea the examination of aectiona in atdi 
mentary rocks ranging from the Orrlovta-in to the Chalk pre 
Pevonuin gneiaacs, and the basalla, rhyolitea and druay gramtea 
tf the Tertuiry eruptive senes The illustrative papers by 
Messrs McHenry ai^ Lloyd 1 roeger will shortly be issued as 
i pamphlet in advance of publicatuin in the Prateedmgi The 
country to be visited la classic, and additional interest is added 
to It by the recent jiublication of lw< paiiers in the (nologual 
Ma^tu The first of these in the June number, by Mr 
McHenry <f the Insh ( erlngicsl Survey desenbea viduable 
evideme as to the age of the trachyte (rhyolite) of the duUnct 
In a section St lem|ilepatrick (Juarry (he acid lava is seen by 
the arrangement of its columnsr and flow structure, to have 
flowesl over the surface cf the Chalk, sweeping the overlying 
gravel before it, and piling it up against the denuded edge of s 
mass of basalt belonging to the earh > of the two basic senes 
As fragments of the trachyte occur elsewhere m gravels overlsin 
1 y the laiet basalts, it may lie said to be of “ nud basaltic sgt 
The second paper, in the July number is by Prof Cole, ami 
deals with the nature of the acid rucks poured out from the 
Tirdree volcano, which are said t equal in variety the Iietter 
known rhyolites of Hungary 

Thi numbers of the Jiolaiii al Ga itte for May and June 
contain a translation, by Mr (> J T eirce of Prof Strasbuiger s 
(laper on the Uevelopment of BuUiiy in (rtimany during the 
Nineteenth Century In the latter number there u alaoa very 
inatrucUve article, by Mr J M Coulter, on the •• Botanical 
Mork of the American (luvemmenl \t present four distinct 
divisions of liot'inical work ore oiganised under the Department 
of Agriculture although other divisions also do a certain amount 
of work that may fairly be called botamcal Theae four divisions 
are those of botany, vegetatile physiology, and pathokgy, 
igroatology and fbr^ The Division of Botany, under the 
generalsupervuuonofProf > V ( oville, of Cornell Umveraily 
18 engaged in strictly scientific work, such as the working out of 
local floras, the examination of seeds investigaUon of weeds A,c 
To thu department the Ciov eminent appropriates, during the 
present year, 33,800 dollma. The division of vegetable physi 
ology and pathology (26,300 dollars) is concerned with 
investigstions into the phenomena of the growth of plants, and 
into the diseases of enlUvated plants Its chief u Prof B T 
Calloway, Umvenity of Missoan but mvesdgations on behalf 
of the department are earned on also at the following centres — 

I niveimty Nebraska, Univeruty of Michigui Umvetsiiy of 
Illinois, Kansas Agncultunl College University of Copenhagen 
The iunebon of the Division of Agrostology (15,000 dollora) u, 
to deal anth fringe plants as well as grasses, to instruct and 
Anuhanse the people with the habits yid uses of these planta, I 
to conduct inveitiga'kms relative to thfcir natural histoty and 1 
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adaptabdity to different soils and climates, to introduce pfoaniting 
nauve and fiireign plants into cultivauoa, and to identtfy grasses 
and forage plants Iis chief u Pnrf' F Lawson Senbner The 
Division of horestry under the charge of Mr B E. Femow, 
has at present chiefly been occupied with the study of 
character and value of difierent timbers 

Thx current number f the/crmni/ek/’tf/rr/nc contains the 
second part of the yiaiicr, 1 y M P Cune, on the magnetic 
properties of Indies at liflerent temperatures (see Natubf 
June fi, 1895, P 134) T he pasent paper dtaK with iron, nickel, 
and magnetite In the esse ot iron, measurements have been 
made at temperatures lielwecn so C and i36o"C , and for field 
strength of from 35 to 1350 t (, S units The observations on 
nickel and magnetite were only made at temperatures above that 
at which the great change in the magnetic properties of these 
bodies takes place The v slues obtained with iron up to about 
756* ( agree with the se 1 revu usly obtained by Dr Hopkinwm 
Above this tempentua the suthor finds that the curves shuwin(, 
the relation between the intensity of magnetisation (I) an I the 
strength ■ f the field are stnight Imts passing through the ngin 
for temperatures between 750* md lato* I- decreases moa and 
nil re slowly At hrst (1) decreases to half its value for a nse of 
tcm|xraturc of 1 few degrees Iwt between 950 snd 1380* the 
suseeptibility is almost a constmt only decreasing very little as 
the Um|)Lntua rises At a tempeniturL of ahrut JjSo the 
susceptiinhty suddenly increases by about 50 per eent and then 
■igain gravluslly decreases up to 1365 Ihe author with some 
hesitatii n gives the f illowing explanation of this behavi >ur 

Lp t a temperature of 860* iron liehaves like any other 
paramsgnitie Ixdy At \ temperatua of aliout 860’, however 
U bey,ins te ehange into s second Btlotrn|>ic form thu trans 
formation being complete st stsml 930 and the iron amaining 
in thu eondition up to 1280*, and behaving like such a bodv 
as oxygen cr inll-ulium hinally at 1380 the iron changes 
sudlenly hack to its first condition The sttractiveness of the 
ibove theory can only 1* appreciated by a study of the auth w s 
curves for if the curve ^wing the eunneelion lietween the 
la(,arilhm of the susceptibility and the logarithm of the tempera 
ture IS plotted, it is found that the curve between 750* and 
86o’ would if prolonged form with the cune al»ve 1380* a 
cune in all respects similar to the curves obtained in the case if 
nickel and magnetite With nickel the author finds that the 
tempenture of the magnetic transfonnation u about 340* After 
this tempcTatiire the susceptibility u mdependent of the strength 
>f the held xnd decruues regularly and eery nqndly as 
the temperature rues In the case of magnetite the chief 
magnetic Iransfbmiation takes place at a temperature of 535* 
\t temperatures between 550* and 1370° the susceotiUbty 
IS indeixndent of the strength of the held, and decreases 
regularly and lietween 850 and 1360’ vanes inversely is 
the abs lute temperature The value of K (see precious 
nete /c i/ ) being given by the expression K - where 

T IS the absolute temyieratun. hrom the diSerenees exhibite 1 
by the behaviour with ehange of temperature of diamagnetic 
and paraniagnetie bodies the author considers that these tw 
prrjieniei must be attnl uted to ihflerent causes 

Last week the Pharmmtuii al Jtttnutl began the first 
of a new and tnlaiged senes (the fourth) The journal, 
which IS now in lU fifty hflh year has done much to prmiote 
pharmaceutical organisation and progress 

Thf second part of the Keport of the International Meteuro 
logical Congress held at C^hicwgo m 1893, has just come to us 
from the I mted States Department of Agnculture (Weather 
Bureau) The papers included m the Report were communicated 
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to the MCtioM of hiitoiy and bibliagimphy, agricultural metetmi- 
logy, and atmospheric cleetneity aaU terrettnal magnetism 
Part til will comprise chmatology, initmments and methods of 
observation, and theoretical meteoMlogy 

Thk must important articles in the Ktv> BuiUtui for Apnl to 
July, are one on the i-arious sugar-cane diseases in Barbadoes, 
one on maple sugar, contaimng iitfbrmation with regard to the 
growth of the sugar maple in the United States | and one on 
anbury, club root, or finger-and toe, describing the mode m 
which this disease is produ^ in a number of species of Cmcifem: 
by the attacks of the parasite PUumtdtopkora Brattut, and the 
best modes of counteracting it. 

Ths new quarterly number of the Jmrual of the Royal 
Agricultural Smwty contains a paper on “ Cross lued Sheep,” 
by Mr H J Elwes, in which many Suits of biological interest 
are recorded The value of a first cro« between two pure 
breeds is msisted upon, whilst due importance is attached to the 
dangers which lieset the breej^ Aould he venture beyond the 
first cross. Mr P Iwes is in a position to draw upon the results 
of long practical experience in the cross breeding of sheep 
The general improvement which the dieep of this country have 
undeigone withm recent years is attnbuteil to the increasing 
retort to the services of pure bred sires, liut much remains to be 
slone by those lireetlers who possess the necessary skill, 
{latience, and energy Another pa)ier of scientific interest is 
one by Prof t, T Brown, 0.a, 6n “ Ringworm of Calves,” 
which is illustrated with five original draw mgs It Is demon 
strateti that the living spores of the fungus of ringworm may 
lie transmitted from one animal to another by means of lice 
Prof Ldgar M Crookshan^ contnlmtes a popular paper on 

Microlics in Health and Disease,” and economic botanists 
will find much that is imereMteg in Mr (,lcnny’s paper on 
** The Onion and its Cultivation " This issue also contains a 
schedule of such nattve wild birds ns are " undoulitedly 
beneficial to agriculture" Altogether, 38 species are 
enumerateil, and details are given concerning their food, nests, 
and eggs 


Thc additions to the /Ooldgical Soaety's Gardena during the 
]iast week include an Anubis Baboon (LyttMfhaius antiiti, i ), 
a Leopard (/'</» fardus), two Two-spotted i’amdoxures 
\Naadinia iin»ta/«), a Sharpe’s Wood Owl (Symtum nmhale) 
from Accra, Gold Coast, presented by Mr W II Adams, two 
Red crested Cardinals (J^o<a’utctuullata) from South America, 
presented by Dr (■ Fielding Blandford a Small Hill Mynah 
{Gracula rtligiosa) from India, jwesenled by Mr W Norbury, 
a Brown Capuchin {Cetut faturHta) from Brazil, presented 
by Mr W F Gibbs, a Spiny tailed Monitor { hartums 
actmikurus) from Roelnick Bay, West Austmba, presented by 
Mr Seville Kent, a Campbell's Monkey (Ctnofttkfcut 
tamphelh) from West Africa, an (.gyptian Uromaslix 
{Uremashx sjnmfes) from Egypt, deposited , two Mantchunan 
|Csanes (Crut vtnthrestrt\) from North China, purchased 1 two 
Itfnle Deer {Caruutit macrotn), a Japanese Deer {Ctn’u\ tiia), 
born in the Gardens. , 


Ol/X ASTRONOMICAL COLUMN 
Short Period \ ariarlb Stars —The recent spectroicopic 
bbservRtioiM of I Cephei lyy Belopolsky (Nature, sol. It 
p. 383), and of /S Lync by FickerUg, Lodeyer, and others, 
iiave shown that we base still a jpeat deal to learn as to tiie 
cause of the Hght-changes in variables of short period other than 
those of the A]^1 type In these inquiries, it has become clear 
NO 1341, VOL. 52} 


that a study of the b|^to«nrte m____ 

of the sp ec t soictyic tAangesc and we tberefiwe weleoine the 
pubUcatlon, by Dr Sfhur, of new ligbt-curvea of t Cepbei, 
q Aquike, and $ Lyim (-<itf Nruk. 3383-83) The oneer 
vatlons were made at StrUebuig in the yeiM 1877-85 by 
^j^hmder’s method, ad opna'flue provMiiig the requisite 

In the case of I Cephei, the ofaiervations and li|^-curve agree 
very well on the who(e with thoee of Aigelonder and Sehdnleld, 
but the intersal from minhbiun to maxunnm is reduced by Dr 
Schur from id. 14 6h to id. 13 yh., and the period dMved 
is 5<1. 8h 4fm ^*947s., or ixkits. less than that of 
Atgelander There does not seem to be any ground for the idea 
that the lenmh ^ thc period is sensibly changiiig Dr Schur 
also obtained diatinct evidence of a stan^ull m m light curse 
m the descent to mmimum. The period arrived at for 
q Aquike IS about 41. less than that of Argelander, namely 
7d 4h 13m 593181. Avetydecided “bump” u shown on the 
descendmg side of the Ilght-euive | this is not merely a halt hke 
that in the case of • Cephfi, bnt an actual increase of l^ht, 
commencing about ^ aoh. ^er minimum, and reaching an 
abortive maximum about twelve houia later The Interval from 
minimum to maximum u ad. 6h Ihe observationa of 
0 Lym. give a IightHiurve of which the general form is almost 
identical with that given by Argelander, but the agreement of 
individual minimum with calculated times is not very miod To 
bring these into better agreement, Armlander’s formula u 
corrected to the follnwnng Epoch 434, Bonn mean time, 1855 
Jan 6, I5h 38m + I2d art. 47m 3311. 73 F + os. 315938 
E* - OXX10O13IIS E* 

Ihc paper givea frill details of thc observations and their 
reduction, and Its value is increased by a plate showing the 
forms of the light curses of the three sariables in question 


TiihNtd UsshRi AIDES Vol IS of thc AwiaAf of the 
Nice Observatory is a monument to the industry of the director 
and Blaflof the magnificent oliscrvatory founded by M Bischofi 
sheim M Perrotin, the director, contributes an elaborate 
investigation of thc inequalities of the first order in the elements 
of Vesta, produced by the action of Jupiter, employing inter 
polation methods M Javelle furnishes full parueuWs of 505 
new nebulcdivovered byhim dunng 1890 and 1891 with the 
great equatorial of 15 inches aperture The poMtiuns of Ihess 
were determineil by micromelnc measures of distances from 
comuaruon stars, and aunuting accurate menclum observations 
of these, provisional pooitions for i860 base been computed 
Some of these objects are easily visible, but the ma^onlv of them 
are rather difficult, and others are at the limit of vmbihty of the 
Nice refmetor Star clusters have been ngorouzly excluded 
from the catalogue 

The meridian work at the observatory u> particularly dirrcteil 
to thc double stars of thc Dorpat catalogue, and the already 
numerous stars which have been used as comparisons in the 
observations made with the eouatonal The penod covered by 
the {iresent publicatiim is 188S April 5 to 1889 December 33 

Erom May 1887 to December 1893, 36 new minor planets 
were discovered at Nice by M Charloii, the last 11 by photo 
grajdiy A vast number of ofaaervationi of thete and other minor 
planeu have also bm mode by M Chariois, full details of 
which are recorded in the present volume Oliservations of 19 
comets are also incUded 


Eouc Ain’s Pbmiuiim Em-rrimem —The experimental 
demonstration of the earth t rotation, devised by Foucault in 
1851, has receuly brnm repeated at the De La Salle Training 
Coll^, Waterford, on a somewhat smaller scale than in the 
original experiment The weight of the pendulum bob was 
I9ibs..andrit was suspended bv a wire 37 feet 6 inches m length 
To set the pendulum In vibration, the usual method of burning 
the string l^ which the bob is tethered was employed Thirty 
three observations of the hourly motion of the pendulum plane 
were nude during February and March of the present year, and 
the mean result was n” 48', the calculated value being 
II* 53' 37* The time of the earth’s rotation, or length of the 
sidereal day, thus deduced is 34)1. 7m 30s., an amount onlj 
about iim in excess of the true time Foucault’s observations 


save 33h. 33m 5TS. as the time of rotation Fartienbus the 
Waterford experiment, and an expknatloa of the pnnaples 

, . j - TV. x* «• i_ 
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'T'WO objections however, have been niule to these hyputheticsl 
* two swarmii It hu been urged thst U»e MEgndiiry swum 
wluch we saw moving m a ckised orbit round the primary one 
would soon spread out into a Ime along the orbit, so that there 
would always be some parts of it mixed up With the cpnstitiients 
of the parent swarm That is a perfectlv fur objection, sup 
posing weare deahng with mtlhonssuid billipns of years, but 1 
dunk that those who have made it do not ^now the history of 
astronomy Let us take, for instance, the history of the 
November swarm which cuts the earth s o^, so that in cerUin 
Novembers, generally about thirty three year* apart, We get this 
swarm of meteorites passing through our atmosphere getting 
burnt out in that passage and giiingus one of the most magnificent 
s^ts which It u possible for mortals to Sce~4i whole hemisphere 
of sky filled with shooting stars S me of you may remember 
such a phenomenon as that in the yeu 1866, some of us arc 
hoping to sec the recurrence of it in 1899 for which wc have m t 
long to wait But the fimt that we mlyget this appearance every 
thirty three years shows that at ill events, that swum of 
meteorites to which the phenomena arc due has not changed 
durmg our life time nay it hes n >t changed durtrig the liut 
thousand years for man has known if that November swarm 
f ir more than a thousand years and we have only known f the 
varuUlityof Mirafor jooyttrs so that you see such an objccti n 
as that IS entirely lut of court Ixxause it lacks the hist nesl 
touch 

Another objection which has been urged is that there tic 
certain irregularities m the light curves ^ theu b > lies that 
Mira for instance, does n it always come up to the same ainiunt 
of brightness at its maximum and perhajis fir all we know d es 
not always go diwn to the same low mignilude when it is it its 
lowest That also is perfectly true and on this account there 
M no reas in why we should suppose that these pbenomena of thi 
waxing and w sning light of the liody ire produced hf the move 
ment of r ne bxly < nly suppose f >r instance that there iss ime 
cosmic eye a billi m miles away from < ur solar system so be euti 
folly and exquisitely wrought so delicate in its construction that 
It can see an increase m the light f the sun every Umt xbige imet 
goes r jund it Now we know from our own experience ottomeis 
that It would be abs ilutely impossil le for that delicately consirueted 
eye to see anything like a constant vanabUily in the lit,ht if the 
sun under these conditi ms because sometimes the brightest 
< imets which come to us are a) sclutely unpredicted they come 
at irre^Iar times It must ols 1 be pi inted out in < oimeeti n 
with this objection that there art other obvious causes f r 
cmsiderable varutions m the hthl 1 ith at the maximum and 
at the minimum k ou rememi er that I showed you th ise beau 
tiful spiral nebula if wbah Dr Koberts has. given u> suth 
magnificent photugrajihs suppose them to represent the pirem 
swiarms and that another minor swarm tries to pass them it is 
impossible 11 imagine that the mm r swarm would exactly pass 
through all the intricacies of those magnificent spirals, and g san 1 
come through it precisely on the same iiath It would be certain 
that in consequence of perturbations tne secondary swarm would 
sometimes go through a denser portion at other times through a 
less dense jxirtuin and then you see that would be quite sufReient 
tomveusa considenible diderence of lum*aaty 

1 have another interesting senes if diamams, which will 
show you that almost any amount if vanotmity and trregnlar 
variability in the light curves of these bodies may be explained 
on very simple grounds, supposing we acknowled^ that wc are 
dealing with the movements of mure than two bodies For m 
stance, supjiose we have one cause at work which gives us a 
maximum and minimum, and amther cause which gives us 
V"'* '"y smaller maxima and minima occumng at a 

^ereot period represented in I ig 34 in the upper part of the 




so together, we get the irregular light curve 
uciuw ine iwo simj^e curves in the diagmm But the 
■Blount of irrmlanty may possibly only reveal the amount our 

tghorance, and when the tune comes when we can isolate these 
twoMui^ and thus see how the addition of them diould be made, 
we shall find that every port of this curve u really the result of a 

> B^iMfromilKinkandiiotasaf a 
•t iIm Vwnua of Pnctfcal Gukiey 

sSm (CenumNdftooi page 107) 
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most beautifol law I am very glad to «iy that quite ree«^ Mr 
Maxwell Read i f the Harvard Obeervatoiy, has pvt fereraid 
this very same suggestion so that we mky hope that it wUl soon 
be worked out on prett) broad lines 

But supjiose fir a m mint that tha view of two liodiet a not 
accepted What have we got in {liace of it f Well we have to 
exjilain all the phenomena of vanabibty by one body That has 
been attemjtted more w less happily Suppose for instance, we 
have the case of a body waxing and waning quite regularly; you 
have only to say that body is like a soup jilate, and rotates on on 
axu, so that sometimesy usee the face sometimes only the edge 
But that is not very salisfaetnry because we do not know any stars 
which are like soup plates Another wav is to say that the stars 
whichare variable have great dark patchesonunesideof them, great 
1 right patches on the other Well of coursejou canget a vana 
tion of light by such a scheme as that, but we have not observed 
that, we are simply inventing merely suggesting ideas to nature 
that 1 fiuicy nature will tell us ly and by are quite erroneons 
hoi instance, I have shown you the facts with nqjard tofi Lyns 
What u the explanation put forward for the variability of that 
stai 7 Simply tnis, that it is a surfiux of revolution, the ratio 



of the axes Iiemg S tv 3 f elliptic beyond any expinence of 
mis with legarcT t > any othir Ixidies , there is a dark portion 
at one end of the axis svmmeliirally situatef Thu thing then 
has 11 turn and twist with its axes and ihe black sixit, and soon, 
an 1 at the end of the hapter }ou are to have such a light rune 
as that of Lyre That you see is blown into thin air fay the 
spectral facts I think y m will acknowledge that these things 
ate irrational txcauie they have no true basis of fact and we 
must remember that in all thu work we must deal strictly with 
the forts in accordance with the rules of philosophising 1 e we 
must never have a complicated explanation until weare perfectly 
certain that a simpler explanation will not do and the simplest 
exjilanation of all is that which occurs most frequently in the 
region of fiwts That puts the soup plate theory with regard t 
variable stars entirely out of court hurther remember that 
supposing those genitemen who still hold to the one body theory 
one star one variability object to the possible explanation of 
vanabikty ^ the meteontic hypothesis, thmi will find it very much 
I more difficult to explain the departure fiom regularity iiy any 
geometric system, because a geoniptnc system must certainly he 
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more runil than any other, and therefore any irregularity under 
It would be aimott Impomblc 

Cloeely aiaocaited with this refe r ence to double kwamu in Uh. 
rase of variable dan are the phenomena of ko called “new 
dan ’ Indeed the whole conception of the meteonbe 
hypothesis arose from a consideiation of those bodies which 
sometimes quite suddenly make their appearance in the heavens 
We base had during the last thirty yean five of thtse new stars 
and It was durum Iht appearance of one in the constellation 
Cjmus in 1876 that I was led to the news which I ktill htdd 
with regard to their origin 

One of thi most reniarknble features of these new stark u the 
rapidity with wluch they lose their bnllumcy and it was this 





^ Cvgni 
1 then 


which led me in 1877 to write _ 

WAToar, vol XM p 413 1877) _ __ 

from the idea that these phenomena art produced by the 11. 
candescence of laiije maskts of matter because if the) were si 
jiroduced the runrang down of bnllianty would Ik tscctdingl) 


* Let us consider the case tbcri' on the kuppoMtion of km-ill 
masses of matter Where are wt to find them ? The answer is 
easy in those small meteorK masses which on ever increasing 
mass of evidence tends to show occupy all the realms of 
space . The ^o^8 now exids as a nebula so fiir as its 
spectrum goes, and the fact not only goes far to sup|x>rt the view 
1 have suggested, os against that of Aillner, but it affbids 
coHoteral entlence of the truth of Ihomson and loits 
hypothesis i f the tnie nature of nelnil e 


I we the greater light fonned at the moment when twoswarms, 
> one revolving round the other, are nearest together 

fortunately for saance, one of these new stars appeared m 
1893, It IS known as Nova Aungo., and two jdiotc^phs will 
^e us an idea of the sort of thing which an astronmner secb m 
^ heavens when the ducoveiy of a new star is aimounctd 
The photogranha show a portion of the coostelletion of Aunga, 
and a star which it very clearly ween m the photogra^ taken 
vety soon after this star had bunt upon us, 11 abaent from one 
Uken a few months later. 

Smee the spectroaecfe was first applied to the ston, five new 
stars have bem obaarv^ and qiectroacoptcally examined One 
appeared in Corona Borealis in 1866, one in Cygnns in 1876, and 
one in Andromeda m 1885, then came the one in Aunga m 
1892, to which reference has already been made, and last of all 
was one in the southern hemisphere diseovereil in 1893 
first three of these were obsersed by eye only, but m the taro 
recent ones wt base the immense benefit of photographic 


It was therefore a very mterekting point when a new star came 
along I set whether there was any additional light thrown by 
It upon the problem of two bodiCk and further upon one of the 
points in which if the meleuntic hypothckik failed it was worth 
absolutely nt thing at all If there was any truth in the idea of 
the light of these bodies lieing produced by the clash of meteor* 
kWarms, when the clash was oser the swarms should go back 
into their native obscurity, or condition of low temperature, and 
should if they were seen at all, rat on the spectrum of sparse 
swarms m other nuts of the sky tWt is, they should put on the 
spectrum of a nebula 

That you set was a\ery cnicml point it was a point which 
c luW Ik settled W the spectroscope proviiled always wt had 
one of these man eUoiis bodies at such a distance from us that 
we ould still observe it S|)ec(rnsropicall) and see what the 
I different changes rcall) amounted to 

' Mready m the else cf Nova Cygm, the spectrum had been 
ohsened l> ehtiige from a rather complicated one of bright 
lines and flutings t > a sery simple one similar to that 1 f i 
|4aneUiry nelHila Ihe obsenations did not however, ftimish 
my direct esidence that more than a single Usly was concerned 
m the outburst 

The apiKamnee of N os a Aung i, howes er, furnished a splendid 
oppoitumiy of testing the many theones which have lieen at 
sanuus times adsamM to account *for the phenomena This 
Nosawas ilisiosered at 1 dinlaiigh 1^ Dr Amderson who woa 
modest en< ugh t announce his disi iveiy by lendiiw an anonymous 

a card to Dr Copeland the Astronomer Royal for Scotland, on 
ruaiy 1 1892 It was then a star of the fifth mamtude, 
and on confinning the true nature of the newly discovered star hf 
I means of the spectroscope, Dr Copeland made the news public 
I Information svas received at moat oboervatones on hebtuary 3, 
and on the same evening two photographs of the spectrum were 
taken at South Kensington Dunng the next twro or three weeks 
the star fluctuated consideraUy in brightness, though beii^ 
generally 1 n the down grade and by April 26 Imd fiiUen to the 



rtiotugropli uf thi ipcctrvm of Aunga ukv at Sc 


turning to the subject if new stars in 1887, in a general 
ssion the meteontic by pothesis, I saw no reason to change 
III/ views, and an inquiry into the spectrosec^ phenomena tm 
metosutethat Kew stars whetWer seen in connection with 
nebuK or not are ^xluced by the clash of meteor swarms, 
the bright hnes seen Wing low temperature lines of elements, 
the spe^ of which are most bnihant at a tow stage of heat 
A very detailed mvestigation of all the new stars wluch had 
been ofaWvcd up to 1890 formed the sulneet of a communication 
to the Royal Sooety, and it was shown that the hypothesu would 
explain t^iBuctiiations of light, the changes of coloar, and the 
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i6lh maj^mtude so that it could only be picked up at all m the 
very largest telescopes Thanks to the phottxpraphic records of 
the stars, it was possible to learn something « the earlier hi^ 

I of the new star It had really been phi 
Pickenns two months before its existence was Known 
hig 36 shows us a photograph of the spectrum of this wonderful 
star Itself, and it wul te seen that m the case all tlm cWf 
lines we get a bright Ime and a dark Ime nde by side There 
are the hrorogen Imes, that is, in the spectrum of that body wa 
were dealing with the giving out of hydromm, and the abeorp- 
turn of hydrogen Now, the some set of paiticies cannot be 
producuqt bn^t and dark Unesat the same tune We were then 
obviously dealing with two sets, and the first {diotognph, there¬ 
fore, which was taken of the spectrum of this stranse Wly, put 
beyond all question the fimt that we were really dealing with two 
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bodwt, Ntd not with one That wu\a) impoitMt > tMitjrau will 
tee from the [diotogi»{4i, that it u very unlike the spectrum of 
nebube. to that it required a certain amount of faith when the 
mctmm was obienred to be such as you tee it here, to suppoae 
that after a certain tune, when the action which produced the 
ffieater hmunoeity was reduced and the light tooM down, we 
should eventually get the ipectrum of a nebula 
Well, as a matter of fiict, the No\a reappeared in Augutt 
189a, 1^ waa otnerved to have increased in bi^htneu, from the 
idu magnitude m Apnl to about 9th magnitude What, then, 
was the spectrum 7 It had almost completely chaimed , and 
among the first to observe the new spectrum sras Prof Campliell 
of the Lack Observatory 1 his observer then stated that ‘ the 
spectrum resembles that of the planetary nebulae * In the 
following month the spectrum was also observed bv Drs 
Copeland and Lohae, and their observations seemed to them t > 
“prove beyond doubt that Nova Aurige is now mainly shining 
as a luminous gas nebula The most striking evidence on this 
point, however, is that affiordeil by the photographic mvestin 
tions of Von (sothard He not inly shows us the phot igrapmc 



*■10 37 Tho •puinim of ilM IMW ww Sung* u compared viib tl e 
vtcin ofplaiwtary net ul e (I othard). 


. n of the neu i,u> 

•IS also the spectra of aeveral nebuK to compare_ _ 

w evi dent t^t we were certainly devling, in the case of the 
«ow, with the same spectrum as In iht nebul-v Dr Gothard, 
at least, urw aatu^ on this poiqt and stated that the 
52 ??“ l"*® of the ntw star resembles at present 

fbqitember and October 189s) that of ihepbinetary nebnla 

??? ***• o« •Ui the hard &t that the spectrum 

wmcatM the existence of two bodies, and then the vtiy much 
MMer ftet for some, that, after the war was over, we got back 
“ 'oo'ltbon of the ncbulw I need not tell you that there 
M not umversal agreement on this point, and chief among those 
wl? acknowledge it are Dr and Mrs Huggins 

Wj^ng of their observations of 1; tbruary 1893, they say “We 
'f*** et present snth great reserve, as our knowlute 
o* me Novm u very incomplete but we do not regsid tht 
^fcurntMUcn that the two groups of hnes above describid &U 
the pommiis of the two pnlmipal nebular lines as sufficient 
m stew any connectioD betsreen the present ^ysical state of 
and that of a nebuk of t>veclass wfciigives these 


Bnt I may say at all events that I have the great aotbonty of 
the names n CmpUIl Cvpehuid, snd Gothard who state that 
they have certainty ibserved the spectrum to be tW of the 
nebube, and in reply l T)r Huggins, Prof Campbell says “ If 
the ro ec t t u ni is not 1 oncidid to te nebular, 1 must ask what else 
we should expect to find m that spectrum, if it wia nebular ? ’ 
The answer to that is that y lu would not expect to ^ anything 
else because it is all there already In fact out of nineteen 
lines observed or photigraphtd by Prof (ampbeli in the 
plectrum of the Nova ei|,hteen c incspond perfectly with nebular 
hnes “ Therefore the s|Kctrum is nebular, and the 6 tct that 
the imes have romaini 11«-ul or may havn, remainwl multiple, 
d jes not militate agvmst the theory 
Putther, there is even tshscopic and photographic evidence of 
the &ct that Nova Aurq, l I esanie a nebula Dr Max Wolf s 
photographs of the Nova ml its surroundings in 1893, resulted 
in the discovery of a number of new difiiisL ncbulie in its v icuuty, 
“ and there even appeareil to be traces of nebulous appendsges 
proceeding from the star itself 

Another new star appeared m the southern constellation Norma 
in 1893 This was diacovere 1 on October a6 on a photogmph 
taken at Arequipa, I tni in July lo, 1893 1 ortunately the 

photograph wai one allowing tht spectra of stars instead of the 
simple images of the Mars themselv^ and the s)iectrum wasseen 
to be identlad with that of Noya Ant^ Lven more important 
were the ofaservationi of Campbell in February and March 1894, 
when the star was about loth magnitude As the result of his 
work, he stated that there can bt no doubt that the spectrum of 
Nova Normi is nebular 

J Noxvian Locks fiu 
(he mtiHiud ) 


FHF hLUORESChNCn Oh ARGON, AND ITS 
COMRINATION WIIH INF hLhMINTS 
OF BENZENE^ 

MFRTHIIOT rcvl the foibwing paper, cvntaining 
ibaemtit na by M Deslandres and himself, before a 
recent meeting of the 1 ans Academy of Sciences — 

I have thought it useful to study mvre closely the conditions of 
the r imbmati n with Itenrene under the influence >f the silent 
discharge and those of the special fluorescence which occom 

M Deslandres, whose great competence in s|ieitroscupie 
questions the Academy is well aware of, has been kind en jugh t > 
help me ui these new determinations made with higher dis 

-ion, and rigorously determined by phot igraphy It is my 

' to thank him here for this lung and laborious w irk 
. 7e must remember that the combination of aigon with the 
elements of benxene, under the influence of the silent discharge, 

IS a slow pruceu, according to the present rescaurch it is acc m 
plished with the help of mercury whieh intervenes under the 
tiirm of a volatile ci mpound The use of very frequent dis 
charges apjiears not t in xlily the geneni characters of the 
rtacUon 

At the beginning, nothing is seen in daylight, and it is niy in 
a dark room that ne perceives a feeble violet dow similar m 
Its intensity, to that which the dischaige devehips genertlly in 
gaseous systems \t the end >1 an hour, when in a dark nom, 
a green glimmer is seen which occupies the middle if the 
interval birtween the spirals of the platinum Isuu) wound round 
the djscharge tube, ine lumin lus spectrum gives two yellow 
lines at A 579 and 577 a green line at A ^ aad a green band 
at A 516 5 These different lines will be defined bjr and by 
The photographic s|iectram, taken during this ttihe, with an 
hour s expowire, shows the pnncipal bands of mtrogtn, as well 
aa a blue line A 436 a violet line A 405 and an ultra violet line 
A 3M , these latter being more freble than the bonds of nitrogen 
iwiing the following hours the green glowconstontly increases, 
the ydlow lines and line A 546 increase, snd the band A 516 5 
diminishes At the end of eight hours, the bsnds of nitrogen 
have almost entirely disapiiesrcd in the photogrsph wnthout 
doubt It IS because the corresponding nitrogen has been absorbed 
liy the bensene 

Seven sdihlioiial hours of sparking brum the fluorescence to a ' 
brilliant emerald colour, visilile in broad £vhght the intensity 
of Ihu phenomenon, u I have already hod occasion to asv, 
lTnui«fsUdfr(iaif«/>/« nriste Jurists pp ijSS tyss 
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nut to be comnarid Hith the fluoretcence det eloped bj the du 
(herge in any Itnown gu The )ello« and green hneh can be 
s<.en and mcaaumi m the ipectrmcope in fill] daj light 
The photographn giie tlH. following lines wait Ungths, x x 
379> 577 and 546, 4^, 405, 354, 313 and 312 (ultra iiolet). 
one can Mit two violet lines besidea, 430 and 416, vcatcel> 
visiblt, and the lines 385 and 3(8 
The spectrum observed at the end of fifteen hours was 
maintained during thirtv consecutive hours 
Although advantage has been taken of (diotograph) f»r the 
registration of these phenomena, care must be t-ikcn not 


to confound such effects, observed in the da)time and under 
normal pressure, with the glows developed b) the discharge in 
ver) raafied gases such as are generally observed in a spectro 
scope 

1 he mesning of these lines is as follows 

1 he line A 579 IS simpl) one of the Imes visible in delight 
and under normal pressure, which I had desenixd m Comfit 
exx p 800) iminting out that It was probabi) double 
The linesX X 580 1 and 577 i deacrilied mthc s]Kctrum of rarefied 
argon, by Mr Crookes (Jan 34, 1895), ‘"“St be compared with 
them 

Line X $46 IS also described (Uy) in my preceding note, md 
answers to a strong line 545 6 attributed to the spectrum of rarefied 
argon by Mr Crookes M Oesbuidres has reragnised the same 
lines in the spectrum of rarefied argon, which he had pre|iared 
by means of lithium I have verified, by juxtaiKMtiun the 
coincidence of the last line cf rarefied argon with that o( niy 
tube 

I have also announced line 436, fuuiwl again in tlw (ihoto ' 
graph, and very close to 434 $ of rarefied argon (Cit okes) The 
lines 430 and 416 coincide with the vei> stroim lines 430 i , 
419 8 and 415 ^ of rarefied argon (Crookes) Tht bne 404 can • 
In. identified with the line 404 4 of Crookes (argon) I nave ] 
verified the coiiicidence lane 385 coincides with Crookes 
strung Ime 385 15 (aigun) 1 me 354, with a gnmp of strong ] 
lines at 354 7—353 4 of argon (Crookes) Lint 358 with 
Crookes group of strong lints 358 7 357 5 (argon) 

X 516 5 IS a hydrotariKin band , 313 and 313 irt the lines of 
the vapour of mercury vapour 

None of these lines, os I have already suted coiuctde either 
with the bne of helium (587 5) or with the |inncipal line of the 
aurora borealis (557) although the latter is very near to a strong 
Ime of argon (555 7) If the attiul fluorescence is not the samt 
as that of the aurora borealis, still its development, and the 
nearness of the preceding lines, establish 1 probable relation 
between this meteor and the existence of argm m the 
atmosphere 

Here a very important eireumitance presents itself Mhile 
examining the table of aigon hnes, given by Mr Crookes, 
certain lines were seen to coincide with certain linesof the vapour 
of mercury The same coincidence is found in the straight lines 
visible in daylight, under the normal pressure, in the fluorescence 
developed during the reaction of lien/ene on argon Such are, 
according to M DesUndres, the yellow lines 479 and 577 also 
the very characterutie green line 546, the blue line 436, the 
vuilet line 405, the iiltn violet line 3^ On the contrary the 
lines 430, 416, 385, 358, helonc to argon only, the bnes3i3 
and 313 to mercury 

M Deslandres attnbules the common lines to the presenee of 
the vapour of meicuiy, either in rarefied argon, or in the 
fluorescent light obtained with benrene under normal pressure 

Neveithelm, as no known gas gives this fluorescence, or these 
lines, under normal pressuie in operating with mercury, it is not 
possible to explain their production merely by the presence of 
this vapour alone Otherwise it would not be understood why 
th<7 did not show themselves in pure argon, in the presence of 
mercury undernoimal pressure,and that they would not produce 
themselves during the first moments of discharge either with 
aigon saturated with benrene, or wRh sulphide of carbon over 
mercury, or with nitrogen uniter the same conditions, where it 
combuiM with tiensene and suliihide of carbon On the run 
tiaiy, with argon saturated with bensene, they develop themselves 
only at llH *nd of several hours, and after tne progressive trans 
(brmation of the benzene into a seneaof compounds more and 
more condefised It is one nf these compounds which, imme 
diately it 11 formed, umtei itself both with argon and mercury, 
associated pcriiaps ^ reason of their common character of mon 
atomic molmlcs The fluoreseace begws when there still exists 
a notable miantity of liquid betuetM in the tubes, it is then 
aecompaniea by a diminution of g ase < tts ‘Volume 
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This fluorescence continuesa very long time, even after there m 
no apparent benzene, at but the fluorescence ceases to be visiUe la 
the daylight, in consequente of the very prolonged action of the 
discharge, which at last extinguishes the green tint, and brings 
back this gaseous system to a glow analogous to that of ordinary 
gases this happens doubtless in consequence of the destruction 
of the last traces of benrene (or the products of intennedute 
(ondensation) which mamtained the equildirium of the dusocu 
turn of the system 

f )nce the green fluotescenee is well established, the compounds 
which develop it are stable by themselves, even after twelve 
hours break if the apparatus mu nut lieen disturbed, it suffices 
to pass the discharge, to see that the fluorescence re establishes 
Itself with all its hnUiancy in an instant But it ceases so soon 
as the electric eurrent is stopped 

But if the gas u separatM from the condensetl nutter, the 
phenomenon lanimt Iw immedutely |>mduced, eithei on the one 
or on the othe r I he gas alone, subjected to the action nf thedis 
charge puts on almost immediately -i specul violet fluoiescencc, 
visible in darkness and which generally precedes the develop 
ment of the heaulifiil green fluorescence Nevertheless this does- 
not reproduce itself then, which stems to indicate that the con¬ 
densed matter contains one of the jiriKlucts necessary to the 
cquilibntmi If on the other hand, new argon is leintroduced 
into the tube tontainmg the condensed matter (free from visible 
lenztne), the gieen fluorescence does not reproduie itself but 
after some time near the surface of the mercury there appears 
where thes|«rking is most mtense a local green tint, which gives 
the special lines although not very (bstinctly Thissppcarvme is 
duntnless due to the existence (or to the regenemtion) of a trace 
ofheiizeiit more or less morlified In fset if a few nion druiis 
of liquid benrene are added in the tule which contains the 
condensed mstler and the new argon over mercury hvlf an 
h< or IS enough to m ike the green lint reaiijiesr in ill its 
lirillHmy Hut if there is an excess of lN.nrene several houis are 
retired for its leaiipeamnce 

These varii us oliservations added lo the limited character of 
the il sorption of irgon, demi nstrete the evutenee of a coni 
plex state ol equililmum m which at the same tune irgoii mer- 
cmy and the dements nf lienrene tr rather 1 11 m)XNind ton 
densed fiom it vre lonetriied 


'VHl Keport of the Select Committee apjioimefl to inquire 
whether any and what chaimes in the present system of 
weights and measures should lie acloiited has lieen jiublished 
1 Parlumentiry juptr 

Lvidenct from witnesses representing rftieial commercial, 
manu&cturing, trade, educatimul and (xrofessional interests was 
received liy the Committ'i., and numernus corpnrttums, School 
Bnaids, and other jxiblic bodies sent resolutions in tevuur of the 
adoption of the metrical system 

All the witnesses expressed a strung umnion as to the compli¬ 
cated and unwtisfiuitofy condition ^ the ywesent weights and 
measures in use and of the distinct an<I serious drawback to 
Bntish commence, especially in the foreign trade, which tins 
system entails, difienngasit Joes from the system (metrical) now 
adopted by almost every European nation as well as In Mr the 
mayont) of non EuiopMn countries with which this kingdom 
trades The evidence also showed that the home trade would 
be benefited if mora simple and uniform standards of weights 
and measures than those now existing were adopted 

Moreover, strung evidence was brought forward as to the 
serious loss of time incurred by I imlish school children m having 
to learn the complicated system of tables of existing weights ana 
measures and the urgent need of the adoption of a sim^der 
system It was stated that no less than one year s school tune 
would he saved if the metrical system were taught in place of 
that now in use 

bvidence from competent witnesses proved to the satisfaction 
of the Committee that a compulaory change from an old and com 
plicated system to the metncal had taken place in Oermany, 
Norway and Sweden, Switrerland, Italy, and many other 
FuroDMn countries withont serious opposiUon or uiconvemence ; 
that this change was earned out m a companutvely short period, 
and that as soon as the dmpte character of the new system wa» 
understood it was apprecMted by all classes of the pnpnlation. 
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and no attempt tu um) the old units or to return to the old eystem 
was made 

In the United Statu, where a system founded on the Ingltsh 
units exists a Commission is at present enfM^ in an imestiga 
tiun of the same character as that with whidi the Committee wis 
charged, and the hedersl Ciostmment has this year passed an 
-Vet rendering the metucal system compulsory for pharnuu-eutical 

* l^wCommittee believes that (he adoption of the metrical 
system by I nghmd would greatly tend to render that system 
unisersal 

It IS recommended — 

(a) That the metrical system of u eights and measures lie at 
once Iqmlised for all purposes 

(#) That after a lapse of two years the metrical system le 
rendered compulsory by Act of l^liament 

(r) That the metnrm system if weights md measures be 
tsught in all public elementars srhr 1 Is as a necessars and integral 
|iert of arithmetic and thst deemials be introduced at sn uriier 
period of the school curriculum than is the case at present 


'>LIFNCF IN rHh MAOAZINh s 
'T'HIb months Coutemfonrj Ait in is remarLsbly rich in 

^ articles of scientific interest Mr Herbert Spencer s third 
piper on professional institutu ns deals with the ‘ Dancer and 
Musictan bo &r bad, as 1857 Mr Spencer showed that es. 
eluding moiements which are reflex and involuntary muscuKr 
mnements in general are originated by feelings in general 

As a consequence of this psycho physical law the iiolent 
muscular motions of the limhi, which cause bounds and gestieu 
Itlions as well as those \tn ng contractions of the pectoral ‘ind 
local muMles which preduee shoutmc and laughter become the 
natural languue of great pleabtire From the ways in which 
children muufut their joy were eiohed the expressions of 
elated feeling with which peoples meet their conquenng chief 

< r ling and eventually the nstnril displays of joy came tu lie 

< lisenancen used on all public occasions as demonstrations of 
illeguncc while simultaneously the irregular jumpings and 
gesticulations with unrhythniicsl shouts and cries at first arising 
wuhout concert, gradually by rcpetitii n became regularised inti 
the measured movements we know as dances, and into (he 

rganised utterances constituting songs Once more it is easy to 
see that out of the groups if suhjecu thus led into irregular 

I vations, and by and by into regular laudatory reieptiens, there 
will eventually arise some wh distinguished by their skill are 
set apart as diuicers and singers snd presently acquire the pro 
sessional character In support (f this interoretation evidenie 
obtained from many nations u adduced and the separation and 
secularisation of the twin professions of dancing and music are 
traced Mr O F Scott Flliot writes in the same review en 

The Best Route tu I ganda He is in favour of a route fol 
lowing the line of the Aftican Isles The route enters the 
Zambesi at Chmde and continues up the Zambesi and Ixiwer 
Shir^ as far as Chirumo from whence a railway of apprixi 
mately 120 miles would be required across the Shire Highlands 

II Matope from which point the I pper "shire is navigaUe and 
g< ods can be earned to the north end of Lake Nyassa Here 
another railway would be required from Karonn to South 
langanika (240 miles) From the n irth end of Tanganika a 
line would run to Kagera The Ksgera nver rises on the 
easterly flanks of the mountains to the east of Tanganika, 
and eventually falls into the \ictuna Nyanra A cataract 
IS said to exist on the nver, but e-ven if ihu u so, md a 
length of line is required to avoid it the cost of the whole 
line would only be about 700,000, or one half that 
necessary for the Mombasa railway Other coosideretions point 
clearly to the Lake route as the better of the two sugg^eil 
hnes Prof Lombroso cantnhutes a paper on “ Atavism and 
F volution He gives a number of instances of what he regards 
M atavistic {henomena m lopial life “Fngland,' he says 

‘has succeeded m estabhshing a form of monarchy the most 
lilieral in Eun^ , and u working out without disturbance the 
mm of Socialum But, at the same time, she not only main 
tains the privileges of her Peen, but actually dresses them up, as 
well as her judg^ in the wigs and robes of the Normans, and 
itiU uses, on ceremonial occasions, the language ef her ancient 
(-onquerors . Then this very positive ana practical naboir 

on retainiiw a system of we^ts, measures and ootss, 
whidi u opposed lb that of aU modern Europe, and u an obstacle 
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I both to commercuil exchai^ and to sctentific researdi ’ He 
classifies recent inventions which are shown to Ik. oh) as evidence 
of ataviam, and evi Inins the duplication by the dislike with 
which, according i him human nature regards novelties Too 
iwid advance in the arts j n k ken reaction and causes the tide 
of progress to ebb when It should Iw flowing A sensible article 
onthe “Physuilogy fkureation iscontrilutedby Mr Charles 
Roberts, in the course of whii h he gives the following classifica 
tmo of physical recreatu iis aecoramg to their phyxwlqgical 
value Outdoor runninj^ athletics, games skating, skipnmg, 
Ac , ndii^ rowinc swimming walking, cycling maicfamg 
Indoor fitting and ether mibtary exercises with arms, boxing 
and wrestling dancing 1 illiards dumbbells maehme gym 
nasties trape/e and high gy nnasUcs singing and reading aloud, 
playing musieal instruments Recreations cf a leisurdy smt, 
ph^oTogically considered aie Outdoor natural histon, 
gardening and farming caq entry and ether technical work 
Indoor reading chess dnughts and cards musn Another 
paper in the Centemforjiy entitled The Origin of Man and 
the Religious Sentiment ly V Fogarxaro mvitescnticism from 
the standpoint of evolution 

Prof Case, Professor fM ml and Metaphysical Phil sophy m 
Oxford University ehaiuiu ns thecause " N^nst Oxford Degrees 
for Women m the lerim^ktly He holds that the admission 
of women to Lmversity examinations has brought out the difh 
cutties of teaching mixed classes and that a mixed University is 
not desirable especially at Oxford Let women have facihties 
for higher education Iw all means thinks I rof Case but let 
these opportunities lie afforded by a I nivermty enieeially founded 
for women Mr (,rant Allen wntes on The Mystery of 
Birth m the same review the object of his article being to 
ruse the question, “ Is there sny real and essential difference 
between the transmisuon of functionally acquired modifications 
to offspring and then registration i r persistence in the in 
dividual organism > Disciples of i\eismann and biologists 
I generally will be interested to know that Mr Allen proposes 
to throw back upon assimilation in its widest sense, the 
I burden f the mystery hitherto attached to the reproductive 
function 

The kthiuarj ami Illrn! alt I irtktohftsi has among its 
articles one ^ Mr H ^ oung r n the discovery of an ancient 
bunal plate snd a symbol bearing slab at Fasterton of Roseisle 
A large number of flmt instruments siieh as arrow heads, 
sxes, scrapers Vc f und associated with the remains make 
the discovery interesting and important especially in relation to 
I the geology of the Latch of Moray 

Naturil Kicnee pred iminates in Settntr Freprtt this mt nth 
The pathological results of the Royal lommission on luber 
I culosis are discussed by Dr Sidney Martin, and Mr Arthur 
I Keith uses Dr Dubois Ftthrcanthrapni Erettus ss a text for a 
helpful review of human fossil remains The geology of the 
Sahara ft^s the subject of a paper by Mr 1 hilip I ake As in 
luly 1894 Mr C hree shows in an extremely valuable table, the 
recent values < f the magnetw elements at the principal mag 
netic observatories of the world In an article entitled “A 
Type of I al-eozoic 1 lants Mr A C Seward directs attention 
to the histological structure and aflmities of the genus CalamUts, 
and hnally Dr M D Hallil urton describes the formation of 

Amoiw the uticles in KhotiMlp., we noUtc Ibe St^r 
Cane by Mr C A Barlier “ Scorpions snd their An¬ 
tiquity ^ Mr 1 ydekker, illustrated by two fine pictnres of the 
giant sand scomon of Namaqualand, reproduced from photo 
graphs, and “1 he (treat Nubecula, by Mr E W Maunder 
There are also atticlrs on the field of diameter of the field of 
view of a telescope Dr Roberts j^ographs of star clusters snd 
nebnJte, the csusc of ewrthunskgs snd on Prof Fraser’s expen 
ments to find a cure for snake lutes 
Blatkmtdi Magautu eonuins a paper in which Colonel 
KnoUys dwells upon pulilie school and Army competitive 
exsmmatiosis He holds thst the imperfections of the traminu st 
our public sdiooli, and the character of some of the esamlns 
tion jsipeis, are responsible for the cramming now so common 
with candidates for the Army Two other articles m which our 
readers may be interested, are “ Mountaineenng Memories by 
Mr H I’reston Thomas, and ‘ The Temtorur Waters and Sea 
Ftshensa ’ 

A passing notice must suflkx for the remsining articles of 
■aentific mtereat m the magsnnes and reviews received by us 
The Cmhuy has an article on " Pictuniw the Planets,” by 
Prof J E lueler, theattMle u illustrated ly views of Jupiter, 
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Man, and Saturn, obtaioad at the Lidc Obaervatory To the 
lUmtrattd, Mr Giant Alien contnbutes another 
“Moorland Ifhll , and the inhahitanta of “The Monkn 
Honae m the 7oo ” are deacnbed and ilhittrated by Mr F 
Miller In the NumoMUanan, Mr J G Raupcrt hat a paeudo 
tcientifie arUele upon “ Some Reanha of Modem Psychical 
Reaearch”, and m Ckambtr^ijtmrmi, there are aiticlet worth 
reading on death frcnn make bite in India, the Caratam Rlectnc 
Light Railway, and atnc aod Geographen will lx interetted 
in a paper on “ England and France u the Nik Valley,' con 
tnbuted by Captam h D Lugaid to the tfatuaal Here we 
may alio mention that the Gatjrufk$talJaum^ containi a vain 
able paper in which Dr H K Mill deaenbea hit hathymetncal 
lorvey of the hngliih laket. Gaad Wards hai an illnitrated 
article upon the manufacture of coal gaa, but neither ^^wrr nor 
the Stmday Magatss* have articlei t^hng for comment in them 


The Chauacter a' 


as two leading objetU m view but each lieing ho<.laM.ly related 
to the other it ii always eaaenttal that they thould be. pursued 
with direct rUatum to eadi other In the first cate the leading 
object to be attainetl it the extension of our knowleilgc of the 
animal ami vegetable kingdoms far beyond that which may be 
acquired by the study of living animals and plants and in the 
second case, it is to apply that knowledgl to the study of 
structural and systematit geology 1 he object in the firat taae is 
purely paUeontological, in the lecond it is not only to acquire 
paUxintotogical knowledge but to apjily it to various blanches 
^ nokigical imeatigation 

There an. seven mfferent natural conditions in which fossil 
remains sre recognisable three of which relate t > sul stance 
three to form and one to Imth To those relating to sulistance 
the terms permineialisation hiitometalMsis and carnunisation are 
here applied , to those relating to form the terms moulds 
imprints and costa, and to the one relating to both form and 
substance, the term pseudomorphism 

The term perraineralisation wpbes 11 that condition of fossil 
remains of animals which diflWi least fissm their original con 
dibon as parts of bving animals sueh for example os bones of 
vertebrates shells of molluscs tesu of erustaceans flee The 
term histometabaais is applied to that condition of fossilisation in 
which an entire exchon^ of the original sulistance for another 
haa occurred in such a manner as to retain or reproduce the 
minute and even the mieroseopie texture of the original 
Pseudomorphism of fiicsils is so nearly like that of mineral 
crystals that this term is equally apphcable to both It oonsisti 
in the reptacement of the original substance of the fossil by a 
crystallisable or crystallised mineral such for example ascalcite 
pynte quartz in the form of cbalcedow &c the original form 
of the foanl bong perfectly retained The term carlxHiuntion is 
applied in this connection only or mainly to such maises of 
v^table remama asoaal lignite and peat Moulds are casiUes 
in sedimentary rocks which svere originally occupied by foasils, 
the latter having been subsequently remosed by the percolation 
of water contaming a solvent of the fossils but not rf the rock 
Imprints do not differ materially in character from moulds, the 
former term being usually apphed to impieosions left in the rock 
by thin snbhtaiv es like leavei of plants, wings of insects Ac 
oner their removal by decompcwitK^ Sometimes however, the 
moulda of shells and other foasils base been reduced V- ■*— 
character of impnnta by the extreme pieiaun to which the i 
containing Diem have been subjected Casts are counterparts of 
foasilsi having been produced by the filhng of moulds with a 
aohOance other than that of the original fbsal These ore the 
pnnapal cgnditioni m which fomib occur or by which thn are 
represented, but one occasionally finds qieamens which indicate 
certain coMbtums that are not folly recogmsed m the foregone 
desenptMna. 

IByCbarleiA WUw (Alwtnief of a striw of aigiit m 
•be Rsport of tb« vailed Stale* Netwnel Mueewee) 
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_ regards the use of the term formation, m _ , ^ , 

the shiest assembhges of strata whKh possess < 
characteristics while ^ers designate by the same term moec 
senes of formations for which the word qritem has been gumally 
used That is, some apply the term formation to local or 
limited deselopmenta of strata, while othera apply it to such 
systems as the Devonian, Carboniferous, Cretaceous Ac This 
term has generally been cmifined to the stratified rocks but by 
a few authon. it has been applied to the eruptive, and also to the 
great ciystalhne, rock masses In this paper, however, the use 
of the term fonnation is not only confined to the stratified rocks, 
but It IS restricted to those assemblages of strata which have 
common distinguishing cbaractenstics whether they have httle 
or great geognphical extent or whether Ihey oggitgate a few 
feet or Itiousands of feet m thickness Diat is the use of the 
term u> confinid to those assemblages of stratified rocks 
if sedimentary origin* to which many authors have applied the 
term group and itners the term lerrane 

The f ingoing remarks concerning the charactensation n 
forroauons havtixtn made with special reference to those which 
are murt r less fisnliferous It sometimes happens however, 
that fossils do not exist, or are not ducovtied in certain 
formations whiih are evidently of sedimentary origin This may 
have lieen due in some mses to the uncongeniality as a faunal 
habitat (f the waters m which the formation was deixisKed, end 
in others li their failure to receive sny fossihsable remains of 
animals xnd t lanis fnm the land In other cases thealisenceof 
fossils may have lieen due to their destruction or obliteration 
The bitter has probably been the case with many nietamorphie 
rocks and with the grau pre Cambrian senes of stratified rocks 
generally In all these eases the formations while they may 
poosess mi re i r less distinct jdiysical characterivtii s lack the 
chief charactenstics of sedimentary formations namely the 
kioiogical 

The octiimnce of an unfooDliferous sedimentary formation is 
_ member )f an otherwise fossiliferous sene* is unusual lail in 
such a case its definition and limitatim would lx effectually 
accomplished by the underlying ami overlyini, fi rmaliens In 
the case hovrever of a peat unfossiliferxis senes of stratified 
rocks hke the 1 re Camhnan it is neeeasaiy to atlopl a method for 
their study and clsssification hosed wholly upon [hysiral data 
after the fact that they ore pre Cambrian has lieen determined 
from laological data Such a method >f classify mg md eharae 
tensing those unfxdiliferous stratified nxks as they occur in 
North Amenci has been proposed by Prof K I) living* and 
afterwards elalx rated by others This great series cf nxks 
as It 11 developeil in America has such distinguishing generxl 
choractensties ami such magnitude and geographical extent, that 
some geologists hxve thcsight it worthy of being assigned to a 
spetuT division of study not lierause no eerlain traces of organic 
forms have been discovered in them they have so far ax it is 
now known inly the indirect relation to biological geology 
that ha* yust Ixen referred to Still it is not improhable that 
those strata were once fossiliferous and that the great lenea 
was once made up of formations similar to those which have 
been already denned but it does not necessarily follow 
that the divisions which are now recognisable by physical 
characteristics correspond to thoae formations It is ^habk 
that they mure nearV correspond to systems or to the larger 
divisions of systems as th^ are recognised in the great scale of 
the fbaailiferous rocks of 1^ earth 

The following conclusioii* concerning formations sre deducible 
from a consideration of the availabk ficts — 

While formations ire physical ofayects and have only a physicxi 
existence, their proper cluuactensation is chiefly laobigiuu 
They arc choracteniable mainly by the fossil remains d 


.iiu. lai.nou iw. .ic shaiply defined 

exo^ as a result occidental causes 

Theii geographical limitations are indefinite except those 
which were occasioned by shore hnes 

> To ovoid Aeqnent npeution the lana. wdoiHnler) fecewtioii ami 
stndAsd fenaodoa si* med iat*rch*i«**biy when enbed to foraiatiaiu e* 
detoed sboe* The tenu eeduMUteiy nxks Miatfiled rock* and fewUi 
Aewu rocks eieeko med mterdhe ag eewy bctwiiheeoaMwIiataioreeenend 
aManlaa ikaa w laieiided by the two fcraer tem*. 

■ Irvfi« R D OaiiAcaihw of lUKiulyCuabcuui and Pre Cambrian 

I For m e rinoe (Seventh Ann Rep U S Oeol Survey, pp 371 999 ) 
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th«r toewnulatioii 
AJdwugh they ere thu» unequel to one uiotber, they oomtitutL 
the only avubtble phyMcal unit^ for local or regional totigiaptuc 


used as umtf of the uiuvenaTUwi&ation of tte gratified roelM 

The Reiation o* hoasii Rfuain6 to SfEUcriEAL 

tiBOUX-Y 

There are twomethodfcby which the itudy oflbaaili iMvlegiti 
mately be amdied to geoloipcal mveitigatiM, and the faUowing 
statement the character of thew w m part eaplanatoty of the 
reeilti that may l>e obtained by their aid (or eon\enieni!e, one 
of them may be termed empncal and the other philoaophical, 
becatue in the one eaee reaults are obtained bv exuenenee and 
m the ot^ by rcawming ution the vancnui nmuta tnut obtained 
Still ducnmmation between thtst two mtthoda cannot usually 
lie diarply drawn becauw while all eeolamcal inveatigation w 
lirgely empirical, it u always more or lees piuloaidiical Such a 
dmsion of the subject however lieudcs being a convenience 
j,i\es an opporturuty to emphasise the fcet that a laige 
jutiportion of the work that is done in structural w ' *'>«*1 

mainly upon the empncal ubseriation and collection nfhiolotitsl 
lUU 

Both these methodi are not only important hut indispensal le 
the (ne nut less so than the other BoBi may be and aften ire 
usetl together but the empincal method is more largel) used m 
prattical field studies than in others liecause m such studies 
t ssils are to a huge extent treated os charaetenstie tokens of 
f mutions or AS arliitrary means of identifjnng them and distin 
tuishmg them from me another Such identification necessanly 
c institutes one of the first step in the practical study of structural 
geology but the subsequent study of the fossils thus empirually 
used IS necessanly more philosopiiiral 

Ihephilosophunl method of treatmgfossil remains however is 
largely applicable to systematic geology or those branches which jier 
lam to tile universal chronological classification of the sedimentaw 
fomuittons and to their correUUon m different parts of the world 
The naturalist studies fossil remains as representatives oS the 
Icng vurcesvuin if progressively and deferentially developed 
(iganic forms which during geological time have existed and 
liei ime eximet and of wlu» succession the now existing forms 
f life consbtute only the terminal portion It is the results of 
such studies as these that the geoUgivt uses iii the phih sojihical 
studies referred to 

Of the two ways in which formations sre naturally charactens 
able one is phvvical and the other luologieal Phvwcal ebarse 
lensation may be direel or general that is it may be by identity 
of kmd or kinds of rock of which the formation is eompoicd or 
I) Its KMMssion of that more general or indefamte property or 
tui^ition which indicates homogen) 


lormations are InologiaUly characterised only by the fossil 
renuuns of animals and {dants which lived while they were m 
iwoeess of depisition ami the mure intimate the natural relation 
< f any of those mimals and plants (> the (diysical conditions 
which produced a formation the more eharactenstic of it are 
their remains This implies that while no kmd of feianl renuuns 
IS to be reiected m piartW studies < f structural geology, there 
IS much efifferenee in the value of the different kinds for this 
jxiiposa These differences in value will be speciall} ducusaed 

Much h-is been written on methods of dtitinguishing 
lietween fiirmations of marme and hbo marine origin, and the 
legitunate inferences that may bd dntw^ from them, respectively, 
as to the tdiysical conditions wi^h presiiled while they were 
■iccumulating It is deMittite here to present some remarks upon 
the relative value in pruLtical gsological field work of the fossils 
f nind in manne and non marine formations, respactively 

Thai the fosnl remains of marine faunas are far moM valuable 
ss indicators of the chronologtcaLdivisions of the geological scale 
and of the conelatioa of its divisioiis m diffeieiit parts of the 
world than ore those of non marine feunas, u apparent to every 
one who is fiumliar with even the gene^ fiicta of btological 
keology, but It does not follow, and it » not true, that the latter 
ire mtnnsieally le« valtiobie than art the former in field studies 
of poKtical geology For this pnmtKsl work, both manne and 
non manne tossds are treated far the empincal method already 
explamed, and both are fennel to chaiivctense. the respective 
forniatuMit in the nMuuwr 
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Certain eonditions however, give each on advantagE EW the 
other under different cireumstaacas For examjdc, dw geo 
graphical range of the non marine in ve rteb rate fosstt fomiw, 
especially thooe of fresh water, havmg been sharply daftud by 
shore bn^ the species which consWuted them are tothat eatent 
more chametensbe of the formations in which they ooenr titan 
IS the case with manne fiiunas Ceitam specict of the latter 
faunas, as slready shown usually ranged beyond the Umitscf the 
area winch was occupied by caLti buna as a whole 
Mon manne formalionv as a rule, occur singly in a senes of 
manne fimnations, in which case the vertical w well os the 

f eogiapbiosl nuige of their invertebrate roecies is sharply defined 
111 true that m the intenor portion of North America there is 
a contmuous senes of fresh water formations, and that certam of 
the species range from one into another These however, ore 
—.-u-- - fi 1- referred to, and they a» 


make such non manne bunas equal to the average marine fiuina 
as regards exceptional vertieal range of species Agam, non 
manne fbnnationa usually hsve the advantage of the presence of 
renuuns of plants and of bnd vertebrates and invertebrates, 
whKh in manne formations are usually so extremely rare os to be 
unavailable 

On the other hand manne fiunas embrace such a wide diver 
sity of forms as compared with the non manne, and their 
progressive and differential evolution from epoch to epoch has 
been so much greater that they offer as bunas much more 
abundant means for the charutensation and identification of 
formations It is clear however that the opinion whuh some 
geol igtsts have expresseil or implied, thst the fossil contents tif 
non manne formations are of little value in practical geological 
investigauon is not well fuiimled The following conclusions 

hormtions Itu^ the only true units of local or regional 
stratigraiihie classification their correct identification is the first, 
and an mdispensalde step m the|HBCtical field work of structuial 


geology 

Althiiug 


Altiuiugh formations as such have only a physical existence 
incir Ixolugieal characteristics are always the best and often the 
only means of their idenlificaUon and therefore the exhaustive 
study of fossils is of naramount importance in connection with 
all practical investigations uf that kind 

The value of fossils m this rtsixict is as purely practical as is 
that of any other aid to geological investigation, and it may be 
raide available without reference to their great value m other 

"'jCThough all fossil remains are valuable for this practical use, 
those of aquatic bunas are more valuable than any others 

Remains of non marine bunas are of similar value for thu> 
purpose to those of manne origin 

TiIF RhAMONOI BIOICKY IOSVSTEMAIIC and lIlSTORItAI 
(aSXIlCK Y 

It has licen made apparent in the preceding seeiionv that each 
case of structural classification of stratified rocks based upon 
fiirmations as physical units is independent of aU others, and 
that Us application is necessanly of bmited geographical extrot, 
beuMise fbrmatioM »rt ihcnwKe* ihu^ hmited It thefetoire 
follows that the structural geology of any district or region 
embracing even sn extensive senes tff formations may be 
practically and thoroughly investigated as regards both wmtific 
accuracy and econimie reqmrementa mdeprodenlly of that of 
any other district or regiin csp^Iy of those regi ins vvhioh 
are not adjacent It is now to be shown how the multitude of 
senes of formations thus locally closadied throughout the wortd 
hii\e been grouptd int» ft univcml lyitcm of dftssificftticm in 
connection with a scale having U* divisions arranged m 
chronological order ^ ^ . r 

When the fcrail bunas and floitfs which charaetense each of a 
given lenea of sedimeiilao formations are i^pared wnth those 
which severally charaetense the fiwmaoons of the next preceding 
and i wN-H! "g senes and the whole are systematically com* 
pored with bving bunas and floras, there is to be observed 
^ong those fostil forms when studied through an unbroken 
vertical range of formations, an order of succcssTro changra a^ 
modificatwna indicaUve of a general advance in laological rank, 
and also an indication of structural rebtioiiship furthermore, 
when the bunas and floras of a given senes of fonnation^ 
compared wUh those of other senes m parts M the w^ 
It frroerotly appeari that there ii a closeslimUnty between th<» 
of a rirtam portwT of each eeoes whteh indirotes their conreb 
tion Insuchcasesanot^oftoologicalnuikistobeobeerved 
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similar to that which wa» observed m the ommU case It aim 
frequently ooctin that the range «rf rank u fiwnd to be greeter in 
me or both directioot than u to be ofaaerved m other caaei By 
such mcana a knowledge of the order of &^1 and floral, ai well 
IS of »tratigia|*ical, WLceanon &r beyond that which could be 
■iblained in any one region, haa been muired 
It u upon each empuical flutaaatheaethat the early geologuta 
liaeed their inveittgationa eonccinii« the chronologicalarrai^ 
ment of the ledimentary fbnnatiotta of the earth, and the grand 
reault of which was the adoptiDn of a general Kheme and the con 
struction of a Lorresponding scale tor their claauflcation Thia 
scale, which in iti nroMnt condition is a maaterpitce of inductive 
rauomiig, neceawdly originated in Europe, hecauae it waa there 
that geology was fiiit ayatematieally atnoied, and it u> there alao 
that ita adaptation la more complete than elsewhere 
^iUthongh the scale now in uae waa eatabhahed before the truth 
of the pragreMve evolution of organic forms waa accepted by 
naturalists, and when all difiineneea between those forms was 
lielieved to be due to special creations, general pragresston in 
average tnologiuil rank during geological bnu. was perceived 
the early geologuts, as well as by those of the present day. 
but with them it wasthi perception of a progressive succession m 
rMk of &unal and floral groupi of great assemblages of orgamc 
forms, and not the recogmtion of the principle of cvoluuon 
rherefore they sought methods of expfaumng the fimU and con 
ditions which they obsirvui with reference to the geologital 
scale which they had cstsbiishcd that should k i onl with the 
biological views which then prevailed, and which were largely of a 
supernatural character Indeetl, m the aljsence of the now 
iwesalent natural method of explaining these ftets, the 
supernatural method of the larly geilogists seems to have lieen 
necessary 

Ihc icillowing deductive pruixisitions which now remind a 
naturalist of the articles of a creed more than of a statement of 
scientific principles are iiresented as indicating the fundamental 
ideas held by the early geologists in connection with the con 
struction of tne geological scale, and as illustrating the state of 
prevalent upiniun among leading ^olugists upon biological 
subjects in their time Tl is true that no one author huever 

K hlished these propositions m the exact form m which they are 
re prevmed, but they have been formulated from the published 
utterances of numerous authors, and from |iersnnal recoUee 
tions of an active poitieipatiun m geological work dunng a 
number of years, immediately preceding the great revolution in 
methods of biologual thought and investigation which has Iieen 
referred to Theve {)ro|xisitinns are — 

(I) Hut every sp«ies of inimals and plants, lioth hvmg and 
extinct, was speeuilly treated, and that they are, and always 
have been immutable That genera and aKo the higher group# 
into which both the animal and vegetable kingdoms ate system 
atieally divisible, are categunes of creative thrnight, and that 
they also ate lumiutable 

(3) That although secular exbnclion of certain species and 
even ginera, occurred during every sto^ of the geologiud scale, 
at the close of each stoA, except the Tertiary, all ha upon the 
earth was simultaneously destroyed, and that at the close of eoeh 
sub stw life was at least m large part destroyed 
(3) That, at the close of each stiq[e coincidently with, and the 
divmcly ordained lustrument of, the complete extinction of life, 
there was a universal physical catastrophe, and that the close of 
each sub staM was, at least in part, physically catostcouhie 

(4) That idl life for each successive stage was created anew 

(5) That the life of each stage embraced specially ordauied 
generic, or mure general, types which were distinctive of and 
peculiar to it, and (hat th«r antnbutioa was world wide 

(6) 1 hat there was a special ordination of eharactenstic types 
fur each sub-stage, which received world wide and simultaneous 
distribution withm its narrow time limits 

(7) 1 hat no identical, and few similar, specific forms were 
created for any two or more stogei 

(8) That the worid wide distnbution of the disbncUve types 
of ammals and plants which were ordained to characterise any 
stage or substage waa effected in connection with the act b) 
which thar respective faunas and floras were created, or that 
m the ease of species not having a world wide dutnbubon the | 
typical integrity of fiiunas and floras wat preserved by the intro ' 
(luetion of fepresentative—that is, closely similar—but distinct | 
species 

(9) That hy creative design the average biologKa] rank of each 
new creation was higher thM that of the next preceding one 
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(10) 1 hat upon the fbanlisable ports of the animals and plants 
which wcK created for each stage, and upon thoae desq(^ to 
characterise each sub stage, was impressed not only their own 
atructural features, bat recognisable evideiice of their duono 
lom^ ordination 

These propositions represent only those viewrs of the pioneer 
geologisU which pertain to biological geology Other views 
which were held by them are unassailable, even in the light of 
the prevent advance of scieiice, and their biological views are 
not introduced here for the purpose of duparagement, but to 
that they gave otigm to certain erroneous methods which 
are in part retained os an inheritance by some paheontologists, 
even though they ostensibly accept the pnnci^ea of modem 
biology 

The foregoing propositions relate to what were regarded by 
the early gtnlogistv as fundamental ideas in the construction <u 
the geological scale, while the following relate to those ideas 
which ore now held to constitute its true basis because they 
only accord with natural laws These are therefbre essentiolfy 
a euunter statement of the jireceding propositions, bat tbe 
pniicipol object of their prejnration is to p|^t out the true 
relation of biology to systematic, hixtoncal7 and correlative 
geology They consist largely of the statement of certain of 
the jwincipks involved in the theory of organK evolution, lait 
they are by no means intended as a full statement of those i>nn 
ciples nor are lht> presented fiir the purpoee of either discuss 
ing or defining them as such Hiat is the statements are made 
not fur the jmrixise of formally enunciating these principles, hut 
for the purpose of making practical application of them to the 
subieet in hand Such of these have b^n selected for statement 
tml commint as sre lieltevul to he aceepted by all naturalists 
who admit the truth of organie evolqtiun, and such application 
is nude of them ts will neeesianly commend itself to sll gMlogiits 
who admit thst trath ami its applicability to luological geology 

Ihcse proyKisitions are not mtended to embrace the whole 
range of biological geolo^, but only such of its leading pnn 
ciplcs as are disiussM m these essays 1 herefore a certain lack 
ol immediate alesancy will appear m the order in which they 
are stated 

(i) All sjietics of animals xml plants have originatetl genctu 
ally from pre existing fiirms, and therefore all are more or less 
muuble as regartls their reproduition These together with 
the various divisions higher than species into which the animal 
and vegetable kingdoms are divisible, have respectively acouired 
their distinguishing eharactenslu s by differentul ami graaiially 
progressive evolution Jhe extinction of all species and other 
divisions of the animal and vegetable kingdoms which bis taken 
place during geol igieal time, W always been l>y natural means 
and in mco^ance with natural laws ft has generally been 
secular and gradual, liul in many cases locally or regionally 
accidental No universal extinction has ever occurred 

( 3 ) Coincident with the progress of evolution, ncAwithstandmg 
the retanlation, mertion and even degradation that have occurred 
along certain lines, there has lieen during geological time a 
general average advancement m luologicar rank of animal and 
vegetable forms, evidenee of which is afforded by certain 
chatactenstics of their fijssil remains The evidence of this 
general advancement constitutes the ultimate standard of 
measures of geological time as a whole, and the principal means 
of aseertaimng the order of foil sucees^n of the events whiih 
attended the prodiKtion of the stratified rocks of the earth 

(3) The chronological features which fossils poascss are not of 
a specul character as such, but they are among those upon which 
their biological classification u nosed, all of which features 
have lesultM from Ixith 'progressive and diArential eiolution 

(4) The average rate of progresnve evolutKm for the different 
branches or divisions of botn the ammal and vractable kingdoms 
has not been the same for each in all parts of the world, nor the 
wme for all in any one part of the world, dunng all the time 
they have coexistM 

(5) The rate of diflerenbal evolution among the forms con 
stituting certain divisions of tbe animal and vegetable kingdoms 
wras greater than that among thoae constituting other divisions 1 
and It was greater for some of the members of a given division 
under certun crmdltions than it eras for other members of the 
same divnsun under other conditioiu 

(6) The succession of gradual mutations, in the development 
of the leading ctassificatory features which diaractenae certain 
groops of fos«l forma, was not neceasanly concurrent with con 
secubve portions of time 
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(7) The ptopcM of teeular extinction of (pecm and other 
divMione of the eninud u»l refeuble kinfidonu, including - 
typM which ipecMlly characterise the varnnu ktages ana 1 
atagei the geologu^ icale, wa« accelerated b) adveike changes 
of eti\ ironing comutioiu, and were retarded by a continuance of 
congenial coMittoiu liie final eoasummation of the extinction 
of the typea was naturally often, and pirhapa usuallv caused by 
catastropiilc chants of conditions which occurrea within the 
limited areas to which they were reduced b} approaching secular 


,J) The geographical distribution of species within the time 
bnuth of the stagn and Mib-stages of the geological scale and 
consequently that of the distinmishing types which the species 
constitute has been eflfected b) natural means Such means 
included not only locomotory and mechanical dispersion within 
those tune hmits from one ongtnaJ centre which was then the 
terminus of an evolutional line, but at least in the same cases 
survKal m sanoua regions hf separate eiolutional lines from the 
fiuinas of preceding stages and sub stages was also included 

(0) The animal and vegetable life of each stage of the 
setuogical scale was m the aggregate diflerent as to its forms 
from that of all others, and ea^ stage and sub stage was further 
specially chonictensed by certsin genene and also more general 
types or peculiar groups of species Ihese types howeter 
Mere not necessardy confined withm absolute time hniits 

(10) Although movements and displacements of the earths 
crust have from time to time occurred over larm portions of its 
surfisce arresting sedimentation or changing Its character and 
causing grreat destruction of life there has never been a umsersal 
catastro^ of that kind On the contrary dunng all the time 
that disastrous eonditions prevailed 111 tny given area conditions 
congenial to the esisteiice and perpetuit) of life prevailed 
other and greater areas 

The second of the two sets of propositions show that eeifain 
■ f the views held I v the early j^Iogists notably those which 
assumed the universally sharp aefinition of all Ihetlivisions of the 
geological scale were radically wrong Stdl, it w evident to every 
one Wo IS fiimiliar with modem geological bterature that those 
views have continued ti exert an adverse influence upon the 
bioloincnl branch of geobgictl investigation long after the) have 
been fortnall) rejected even by those who continuul to lie in 
fluenced bj them Ihe early geologists adopted methods of 
investintion which were consistent with theu biological views 
but It has been shown that from the present standpoint of 
biology oertam of those views were so fundamentally wrong 
that the methods which were based upon them are quite 
out of place m modem investigation Still those methods 
of our energetic predeeessers have come down to the 
jiresent time with such ferce and with such evidence of the 
menu correctness of the scale which they had established 
by them that it has been difficult for their successors to adr pt the 
inodification of methods whiih has been necessitated by the 
great subsequent resolution m biologicvl thought and methids ef 
mvesbgatiDn 

The fiuAs which have been stated show that while the 
scale which the early geologists established is a wonderful 
prodnction of human reasoning and the best posable general 
standard which can be adopted before a comparatively 
full uvestigation of the geology of the whole earth has been 
made, it is not and cannot te except in a general way 
of universal applicability 1 hat is while the respective stages 
and sub stages of the scale are recognisable only means of 
their chatBctenstK fossil remains it has been shown that any of 
thoro ehaiaetensuc forms are so liable to range ftom one stage 
or sub stage to another that it is impossible to sharply define the 
lunits of stages, and often imposaible to distinguish sub stages in 
one part of the world os they are known in mother part 
(To 6t conitnHtJ) 

SCIFNTIFIC SERJAIS 

BuOttm dt PAcadimtt dot Stwtusd* St JNitrtboitrg, V* 
sene, t u No a, February 1895 —We notice in the proceed 
mgs of the meebngs, that the full account of Baron Toll s obaerv* 
awMS in Um New Siberia Ithindt will aoon be pubhihed by the 
Academy In the nMantime the explorer haa vhated Switterland 


has fimnd m New Sibm (boned under ,<^yi oontaining fomil 
stems of AAmt /hUitoM fifteen feet long), really beii« remauu 
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of the Ke sheet which covered the islands dunng the glacial 
penod —The yearly report of the Aimdemy, which cootains 
among other matters the ol itiunes of L Schrenck,A Midden 
dorff, 1 Schmalhausen and P Tfchej^helf whom the 
Academy has lost dunng the last y^ar —The posilions of 140 
stars of tne star cluster 20 V ultieculie, according to mcaturements 
taken from photepsphic | latts I y A Donner and O Backlimd 
(in (•erman) The measuriments were taken on two platea, one 
of which had been exposed f r twenty minutes only, and the 
other for one hour and the accord between the ti-**' 


ments of Schultz attains on the average o 040s m R. A and 
-o* SJin U —On the diflercntial equation <(y/dv ■ l + R(x)/y, 
by N Sonin —On a new ent iptnc phenomenon by S OinelT 
—Note on the last mathemalu conversation with P L Ische 
bycheff about his rule f r finding the approximate len|^h of a 
cord and the means of extending the metnod to curves of double 
flexure (all three in Russian) The ephemende of the planet 
(108) Hecuba by A kondratieff 
Vol u No 3 March 1895—\early reportsof the Philologieal 
Section of the Veademy and of the committees for the Baer 
premium, which was awarded this year to the Tomsk Professor 
bogel, for his researches int 1 the histology of the nervous sys 
tem and to Prof Uanilevkky for researches into the comparati ve 
study of parasites in blood, and the Lomonosov premium which 
was awanled to A kanunsky for his work on the yearly march 
md geographical distribution of moisture in the Russian empire 
m 1871 90—On the I ciseids observed in Russu in 1894 (in 
I rent h) by Th Bredikhine Ibe observations were made by 
sevenl olisetvers at Odessa and at kieff It must lie remarked 
that the observers have had difficulty in ohoervmg the meteors 
the course of which made a sharp angle with the direction of the 
vertical line and this circumstance is probably not without si me 
influence mxin the determinauon of the radiant point The 
meteors observed on )uly 24 afi and 37, seem to belong to 
a meteoric stream other than the Perseids Ombimng the 
results I r this year s observatiODs (which are given m full 
m thirteen tables) with the observations of the preceding 
year and eslculating the elements for each of the radiants 
the anthor secs m them a confirmation of the theoretical 
results he amveU at m his paper on the Perseids of 1893 
the values of the inclination (1) of the centres of nubation— 
with the exception of the three first, which are somewhat un 
certain—are all below the value of > for the comet of 1866 The 
%vera« value of 1 before the epoch (August 10 5) is 60*, while 
after that tmu> it is i nly 56 , 1 ut this decrease cannot be con 
quite rest on sccount of the said uncertainty in 1 fir 
July 34 37 An inspeeti n >f the charts shows that a condensa 
tion of the radiation is taking iiloee towards the epoch which 
fidls on the night of the 10th t > the I Ilh, as seen from the obser 
vationa made in Italy by P Den/a Ihe anthmetical average 
ef the coordinates of the three chief raduuits of August 10 
area 48*48 and8=56° 30 we have /•63 33 8=36 51 
1=64* 8, r-73* 8 and Ks* +34° 4 The volueof * correaponds 
to the radiant if the comet of 1866 Consideiable variations 
appear in the elements n and ar the penhelium is dujdaced in 
the direction f the orbital motion of the meteors In a sub 
sequent memoir the author proposes to take up the theory of the 
subiect and to evaluate the secular vanaUona of the geaeraling 
orbit of the comet, and of some of ita denved orbits —On the 
best means of representing a surface of resolution on a plane, a 
mathematical treatment of the subject, in Russian, by A A 
Markoff On the lihiit values of integrals, by the same —I isL 
of the works of P L Tichelmhefr —On the methods for cor 
rectly determining the absomta joclmation by means of the 
mducticHi inclinator, and the degree of exactitude lately ob 
tamed with thu instrument at the Pavdovsk Obiersatoiy by H 
Wild (m hrench) —The non periodical vanabons m the quantity 
of precipitation at St Petersbuig, by b Heinu (m Russian, 
-binary in French) -Ephemende of the planet (309) Uidon 
Mme Eugfoie Maximoff Detomunation of the magnitudes 
the stars in the star cluster 30 Vnlpecular, by Mme Mane 
The diameters were measured by the micrometer, and 
.... cofieqioiiding m^itudes were calculated by meaiia of 
Charlier’a foramla — one sum, a mathematical note (m 
RusMon), by I Ivmnoff 

The nnmbera of the ftotrmU of Botamy ibr May to July 
contain, bcHdes mete teanical papers, one on tne genu 
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by l)r D Pnun, m d«ienptian of a new qieoe« of 
Jityofsu, utd of B pecnluur mode of giowth u another epeoea, 
by Hue E S Barton, an account of Ibmil plant remami m 
peat, by Mr A Oepp , and a deecriptian of a Uikc number of 
new ipeciea of Orchtdacem, bv Mr A. B Kendle, from the 
planta by Mr Scott Elhot from Tropical Afhca 


SOCIETIES Aim ACADEMIES 

London 

Royal Society, May |6—“The Complete Syitem of the 
Penoda of a Hollow Vortex Ring " By H C Pockhngton 
May 3a—“ The Kinematica of Machinea. ’ By Prof T A 
Ilearaoo 

In this paper it u ihown that all «««<»hiiw> movementa, however 
complex, are denved from the aaao ci a t i o o together of aome of a 
comparatively limited number cl kmda of ample motiona, which 
take place b^een conaccutive directly connected pieeea 
Certain geometrical lawa are enunciated, from which are 
denved the conditiona neceaawy far the aakociation of those 
motiona together in one machine It la shown that those laws 
preclude the existence of certain combmations of motions By 
attaching to each land of motion a auggestiie symbol a method 
of exprcaang the ronatitution of a machme movement by a 
simple formula is proposed, svhereby amilanties and differei^ 
between machines may be exhibited at a glance 
The author commence liy eonstdenng a mechanism, consisting 
of four bats umted m one conUnuoua linkage by faur pins whicn 
have parallel axes By unagimng the length of the links to 
under^ vanation from seru to infim^, it u shoum that this 
mechanism is representative pi all the aunpie plane mechamama, 
and, by im a gimty other vaiubona to occur, it is shosm to be 
representative of still further daises of mechanisms, in which 
the parts do not move in or parallel to one plane In this the 
relative motions of consecutive pieces are dlher turning, when 
one piece revolves completely armuid relatively 11 the oUim, the 
representative symbol lieing the letter O, or swinging, when one 
pim turns through a lunited angle relatively to the adjoining 
one, represented % the letter U 

o o~p Q Q 

O C'-w O I 


By the apphcation of the governing laws ta_^net com^ 
turns axe found to be pos w ble, and oiily 14 They are exhibited 
by the following formuke, m whidi a large O associated with a 
small o stgmSes that in one case adjacent Imks turn relatively 
to one another so as to contmuouaiy increase the angle between 
them, and in the other to contmuouaiy diminish the angle The 
double e ngmlica that two complete revdutions accompany one 
complete to and fro swing or slide 
Amlyliig Reuleaux's principle of “ Invenuon ’’ it will be seen 
that 3a, and only 3a, dutinct machme movemenU can be 
(farived ftom the above 14 mechanisms. Those from the tame 
meclMDism arc distinguished &om one another m the formula 
^ usmg a thick bne for the firame Imk bor examjile, 


€5 


signifies a machme movement bke that employed m the 
crank and connecting rod engine 


|0~O\ is exemplified in the oscillating engmc much used in 
paddle wheel steamers 




11 found m Slannah s jiendulum pump, and 


ijuadrupled u tht movement adopted by Kigg 
desi^ of his high speed engine 


the 


The author next discusses the rdation of cams anil spur wheel 
mechanisms to the foregmiig kinematic chains, showing that 
they are the result of the suppression «rf one of the previous four 
imks and the amalgamation of the two ai^oining simple motions 
mto one more complex A comparison u also made with belt 
gearing and expresuve formulx suggested 

The author ttien passes to the consideraUon of nuurhines the 
parts of which do not move parallel to one plane 
The fust 13 of the previously mention^ mechanisms have 
their counterpart in mechanisms the parts of which move 
parallel to the surface of a sphere Iiuokesjomt is the best 
known exsm|ile The 14th eonsisting of 3 slides csnnol be 
adapted to s sphere but it can to a cylinder and from it are 
derived 4 posMble screw mechanisms 
The remaining mechanisms consist of those m which the aves 
of the turning and swinging motions neither meet nor are 
jiarallel I hey include the motion which occurs at a liall and 
socket joint The method of classification 'iienrding to the 
propped scheme is summarised as follows — 

kU simple machine movements may be ranged in four div isi >ns 


o-pQ Q Q S Q 

" -p n a a D 0 

The first law enuneuted which ^erns the association of the 
O and U mobons, u founded on the geomelneal fact tbit the 
sum of the four angles of the quadnlateral is constant After a 
complete revolution the angle between the bars is considered to 
have been increased or diminished by ax 

brom Ihu it u impossible for only one motion to be turning 
and the other three swinging, otherwise the sum of the four 
ancles would increase or decrease hj ax each revolubon 
The secemd law, which governs the association of the mottons, 
has to do with the proporbons between the length of the links 
necessary to permit ot complrte tunung Thu u founded on 
the fimt that one side of a tnangle cannot be greater than the 
sum of the other two broro these two laws together it u 
shown that it u impossible to have two Os alternating with 
two Ua 

Next It u pointed out how the U motion may he provided for 
by constructmg a circular slotway in one piece, and shaping the 
other piece to lit the ilotway, so that by imagining the radius tA 
curvature of the slotway to be indefimtely increased a relaave 
movement of recipfotabiig shding motion, represented by the 
mnbolicat letter I, will be subtbtuted fix the swingum motion 
u. A aWe beiM conceived to be a swing through a tero angle 
about ok in&uteiy distant centre the previously menbooed lawa 
will ajf^ toasaociaboiu cootanung I mobons, and it will ftdlow 
Aat a cooditnation of three slides and one swing is precluded 
by the first law r 
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(1) Consisting of plane mtchanisms in which th( pieces move 
in or parallel to the surface of a plane 

(2) Sphencal mechaiusms in whu:h the pieces move in r 
parallel to the surface of a sphere 

(3) Cylindncsl metbanums in which the |ueces move in or 
parallel to the surface of a cylinder 

(4) The remainder, to which the name eonmdical mechanisms 
IS given in whmh the axes of the swinging and turning motions 
neither meet nor are parallel 

The mechanisms in each of these divisions are classed m tw v 
subdivisions 

Subdivision S with surlsce contact of cunsecuUve links 

Subdivision P, with point contact of consecutive links. 

The mechanums m each of the eight subdiviaioas ore still 
further subdivided into combmations The combmatmiu of i,, 
an arul 3n are exhaustively enumerated, and it u suggested that 
an extension of the methods of applying the geumetneal laws 
would lead to the prejmrabon of on exhansbve list d the 
possible combmauons in the other tubdivuioiu The combina 
tmns are still further subdivided into inversions according to 
Reuleanx s pnndple of the inversion of a machme 

Lastly, the suthor proceeds to show how the fbregomg con 
siderabons sssist m the snslysis of commnd mechuusms It 
u assumed that prsebcally all compound mechanisma contam a 
conbnnons mechanism A, of not more than four hnks, from 
which defirateness of relabve motion of all the other Imka is 
denved Any two Imks of Am their exset length, or fooger or 
shorter, may ne adopted to fimn with tsro new hnks s second 
mec h a ni s m B, snd any two of A or B, or one of A and one of 
B, may be adopted to fixm with two still fiitther added Imks a 
third medioiusm C, and so on In this way a definiteness of 
rekdive motion of many Imks m a eoamound medtenum is 
denved The notabon lends itself to a dear exhitubon of the 
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hor fijund the condition of the penphenl Iwyoeeal 
hM ptacticallT no cSm on the lewlt obtuned t^ 

I nervoui mechenum, for abductioa or addoction of 


Tone ao —“ The Inftnence of the Cerebiml Cortex on the 
Lannw ” By Dr T S Rwen Rnnell 

The Mithor found the comUtm of 
apperutni ' 

tnecenuml----- 

the vocal cord* renilted on excitation of the a p propr i ate area of 
the cerebral cortex, irretpeetive of whether abdaetKin rw adduc 
tion wax obtained onexdtatumof the recurmt laiyngeal nerve* 
in the **iiie animal No evidence of unilatet*] i w m e nta tion 
of the pMvement* of the vocal cord* in the cerebral cortex was 
obtained, although this point was tested in varwai* way* Nor 
we* It fo^ possible to inhibit the abductor muscles by excita 
tion of the cortical centre of their antr^onists the adductors 
It was found that both m the dog and cat thm existed a focus 
excitation of which resulted in adduction of the vocal cords, and 
another near to this stimulation of which resulted ui abduction 
of the cords While in the cat it was passible to diflerentiate 
these movements without any preliminary measures being 
adopted, it was onlv after the adductor fibres of one recurrent 
laryiu^l nerve had been divided transversely that it first became 
possiUe to evoke abduction <rf the vocal cords on exatatiun of 
the cortex, though in subsequent experiments it was sometimes 
possible to evoke this movemcn on excitatioa of the eortex of 
the dog without adopting this prehminary measure The other 
effect on the cords, which it was as a idle found most difficult to 
differentiate from that of abduction was acceleration of their 
movements It was further found that on the anterior composite 
gyrus, below the abductor centre, then, existed a focus, exatatiun 
of which resulted m a clonic adductor effect on the cords, in 
which the cords wen. first brought into a position of moderate 
adduction and then thca was added rapid short to and fro ex 
cursions On passing within the confines of Spencer s ana for 
imst of respiration it was found that in the pm|dieial parts of 
thu ana then existed three fba excitation of which affected the 
cords m diffennt ways The most antenor was responsible for 
smst of the cords in adduction < < in the expiratory stage of 
their excursii n* excitation of the focus behinrl this, and corn 
spomling jiroliabh t Horsley and Semon’s abductor centre 
in the cat was followed by arrest of the cords in abduc 
turn r e their inspiratory position while the most postenor 
focus which IS situated at about the junction of the 
mtenor Loiii|xsile and antenor sylvian convolutions, resulled 
in mtensihcsti m tombintd wilh acceleration of the movemente 
if the cords when stimuHti I I xatstion of Spencers chief 
f x:us foi arrest of respiration on the olfiutory kibe, resulted 
in amsl if the ctrds m the position they occupy dunng 
expiration m the dog, ind m the position they occujqr dunng 
inspiration in the cat 

Phyaical Society, June a8 —Ur ( Udxtone, ^ ice President 
in the chsir —Mr Bowden read a n te t n an electro magnetic 
effect \ long glass tube containing mercury, ami fitted with -s 
small staml pipe to indicate hydrosutic pressure is passed be 
tween the ixiles of an electro magnet On pasaing a current of 
xbout 30 amperes through the mercury m this tube the stand 
pipe lieing turned so as to mdicalt the pressure cither per 
pendiculsr or parallel to the lines of force of the field of the 
electro magnet movements of the mercury m the stand pipe 
uLe idace When the stand pipe is perp^icular to the Uncs 
of force of the field the mercury rises or falls according to the 
direction of the current When the stand pipe, however, is 
paiallet to the hnes of force the mercun' always ruer, whatever 
the direction of the current I'mf S I Thompson said there 
appeared to he three unexplained effects one proportions! to 
the current and the field, and reveruble , anothn, indepen 
dent of the direction of file current or of (he field and 
a thud, which only occurred while the current was changing 
in strength In addition there may be a fourth e&ct, which 
up to now has not been noticed The motion of the mercury 
column m Fig i of the paper was m the opposite directioa to 
that of the drag on a conduaor carrying the current An 
apparent nsi m iwessure might be due to a decrease in the 
density of the mercury due to the heat developed by the 
current Mr Blakesley asked u the author had noticed any 
changes in level m the merc^ Kservnirs at the ends of the 
tube The author, in his reply, said the reservoirs at the ends 
were so laige that po changes of level were appnciable —Mr 
Rhode* reed a paper on the armature rAMtion m a single {ffiaie 


alternating current machine In this nper the author gim the 
investigations that were the subject« a verbal adden£m to a 
paper read before the SoaetT on a pteviotts occasion Heinvce 
tigatea the lag or lead of tne !• M P * over the current, and 
appliea the reinlu to examine whether the field exatation of the 
generator or the motor is strengthened or weakened by the re¬ 
action of the armature currents Mr TSinselmaim expteased a 
hope that the author wsuld amplify paru of his paper Mr 
Blakesley mid the conclusiun of the author that “ dther ot twro 
alternate enrrent maehmes may be driven as a motor Iqr the 
other, immoective of their relative E M !• s, ’ is not invaAddy 
correct foets of the case were these the ( M F of the 

motor may exceed that of the other machine to a certain extent; 
but that E M F , multiplied by the cosine of the angle of 
etectnc lag, must yield a product not greater than the EM F 
of the generator, i e using Mr Rhodes’ symbols « cot f must 
not be greater (him F Mr Blakesley mve a jp.ometncat proof 
of thu but the same propisitiun hsid been given by him some 
ten yean ago m the course of investlgatmg the subject generally 
This was at a time when Dr John Mopkmson was, snth less 
than his usual perspicuity, teachinp ■—' 

-,-,-could not he r“ 


curivni UBoniun cuuiu nui ue ran in aenes With siauiuiy, umn 

doing work Refnmng to the author’s diagrams Mr Blakesley 
said that in a problem involving so many elments as that under 
consideration it wss impossible with the bnuted dimensions of 
spaee to rwresent the results with the complete generality of a 
fnrmula Some elements had to be taken as the indepn^ent, 
othen as the dependent vanables The author had consideied 
the power transmitted to the motor the b M F of the generator 
and the angle of electric Ug as independent The 1 M F of the 
motor was dependent In Mr Blakesley s original dugnuns the 
r M F V were both considered indepmdent as wtiT as the 
ebanc tag, and the powers applied or traiumitted as dependent 
vambics In any case the formul i |iroperIy denved fron- such 
duqpams became perfectly ^neial and it did not appear to him 
(hat the change of method indicated could properly oe called a 
new theory on the snfaject As a matter of fiutt diagtams baaed 
on the imlependence of the F. M 1 s and the electric lag would 
furnish a better mums of discussuig the question of the stabihty 
of the motion than Mr Rhodes plan and thu might account 
for the inlire omission firom the luper of this imponant matter 
frof S 1 Ibompson said it was impossible to discuss the 
question pf stability till the subject of armature reaction had been 
thoroughly inveatq^ul The terms lag and lead had been used 
by Mr Rhodes m a consistent manner hut this was not always 
done and he recommended that the phase of the current which 
vns common to both generator and motor be taken as the 
standard The author in his reply, said he agreed with Mr 
Blakesley that there was a limit to the extent to which the- 
motor might be exated and this upper limit could easily be 
obtamed from the figure given m the paper The question of 
armature lUwUon wax however most important, as it rni^t 
exulc the field two or three bmes mure than the original excita¬ 
tion Sincemotors were designed to do a certain amount of worii, 
and not the work to ht the motor it was me st natural to take the 
output of the motor as fixed Mr Shelfiid Bidwell read a 
paper on the electrical properties of selenium The author has 
contmued hu investigations < n this subjea and ha* come to the 
following conelusioDs (i) The cmiduetivity of ciystalluie Se 
annrars to depend pnnapally on the impurities which it con 
the form of metallic selenides It mira be that the 
I conduct clectr lyUcallj and that the influence of light 

. sing the conductivity is to lie attnbutul to its pro|>eity 

of fimilitating the combination of Se with metals in contact with 
It (a) A Se cell having platinum electrodes and made with 
Se to whKh about 3 pet cent of cuprous selemde has been 
added la, even though unannealsd, greaUy supenoc both m 
conductivity and sensitiveness to a «milv cell made with 
ordinary Se and annealed for several hours (3) Red Se in 
contact with copper or lirass is quickly darkenefl Iw the action 
of light owing It IS suggested to the formation ot x selemde 
(4) Crystallme Se is porous and absorbs moisture from the air, 
and It IB this moisture that causes the polarisation of Se after 
the passage of a current (S) The presence of moisture u not 
essential to sensitiveness 1 ut appears to be in a *l»bt degree 
fiivoanble to it (6) If cuprous selemde u made the kathode 
in an electroljtic cell, and a strip of piatiiuim the anode m 
water, red be mixed with detached partale* of the selemde 1*. 
•deposited m the svater (7) The photo electric currents some 
tunes set up when light fidls “■ ’ 


r, Imth 
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n Se, are dependent upon the 
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I rcktoce of mui<<iire and tK no doubt of voltaic onpn (8) 
IVrfectly dfv Se i« below n)atinum in tbemio electric berie<l 
I rof Minclun (commun&ted) i^neited that the velenium 
cell ’ vhould bt called a veledK “renotonce ’ A und 


_le lemiinal m^e of olunudKiin and the other of coprar, 

ittifAt form a true cell, and might genenle an L M h when 
light fell on It He (Vrof Min^in) would like to know if the 
tuthor had tried any »uch cell in which light umply and solely 
generated on F M F He could not agree thni chemical action 
must neccsMTily follow the action of light in a cell I or, lake 
the (OK of the oldevt photo^leetnc cell—the thermopile what 
ihemictl action can we show here for all the energy of the 
incident heat Chemical action due to light may, or mav not, 
Nxur according to the nature of the celL Mr Apiileyard 
isked whether the author had submitted these selenium reuit 
snees to the action of elertnc uocdlations Prof Minchinv 

impulsion eellh were greath influenced by eleilric oscilla 
tiunv The great sanation in the resistance with lime of 
the author s edit pointed rather to an eflect of contact between 
the selenium and the elec trodea, than to in elementary change 
in the structure or composition He (^fr Appleyaid) hod 
recently Ined 10 cryktalhse a supersaturaud wlution of sodium 
sulphate liy electric oseillationx, os well aa by diretl awLs uid 
by currents of aeveral am|ieres, but no crystals could be induced 
to fonn t hatige of contact rather than change of structure, 
ipueared to him to Ik the most promiamg direction in which to 
loiik for an adequate theory of selenium resistances Prof 
Uamscy «iid the quantity of Se libented in the electro 
lytic tvpenmcnt was much too great to he leeiointed for by 
ixygen diasolsed in the water The study of Se was very 
interesting, for this substance was on the horderlarul between 
those buines in which the electric eonduction was inetallie. and 
those in which it vrai known to Ik electrolytic The author, in 
his reply, said he agreed that the nanie ‘ sriennim cell was nut 
in ippropnate one He had nit tne<l the effect of electric 
isnllitKins —The Society then adjourned till the autumn 
Paris 

Aeadeoiy of Science!, fuly 1 —M Marey in the chair 
The Prendent announced the deeease of Prof Huxley, toru 
spondant of the \natofny and /oology Section - On photognphs 
if'he moon end new objecU discos ere d by means of them, by M M 
I ciwy and Puiamix —On on extensive class of Itmir (lartial 
chflerentit] equations, of which all the integrals arc anilytical, 
by M Pimle Plosrd —Laws of extinction of a simple wtve on 
the high seas, by M J Uoussutesq The coefticient of extim 
tHWi (with the distance) of a simple wave is inversely propor 
tunial to the fifth power of itsdemipenod 1 —On the estimation { 
of minute ci^uantities of srsemc, hy M Ad Carnot 1 he arsenic 
IS separated m the usual manner as sulphide, this is dissolved 
in free ammonia and treated with silver nitrite and hydrogen 
iieroside solution is (hen precipitated by bismuth nitrate, 

followed by ammoma, the iccomiianying Insmulh hydrate is dis 
solved out by nitnc acid (iV nitric acid of sp gr l 33), and, 
bnaljy, the bismuth arsenate is dried'at no and weighed — 
Tmflies (Terfis) from Morocco anil siardinia by M Ad Chatin 

Comparison of the heating of the muscles in the caiKS of pou 
live xml negative wOrk by M A Chauseaii During nem I 
live work, descent or lowering, the temperature of the muscles 
concerned sres raised to a notably less degree than dunng cone 
sponding positive work, ascent or raismg —C untnbution to the 
study of arable soil (^fosntities of air and water conlained in 
clods of eonh, by M P P Ifeh^rain —On the products of 
oxidation of benryhdenecamphor and ben/ylcamphor Nitro 
sate or nitronitnte of benryhdenecamphor, by M A Haller — 
A new instrument (tachMjgnph) serving to survey and trace 
directly from the earth’s lurfiiM, by Mv Schrader —On curves 
traced on a surfoce, of which the osculating sphere is tongentud 
It each pmnt to the suHoce, by M L Coeserat —On linear 
equations to the derived partiols, by M ftienne Delassus —On 
the integration of ordinary differential equations, Ira M Alf 
Onldbeig - On the propagation of sound in a cylintuical tube, 
by MM T Violle and Th Vauber —On the apparent attioc 
tionf and repulsions of electnfied conductors in a dielectric 
fluid, by M Gouy Phe apparent forces exeicued between 
rondnctorl with given charges in a liquid dielectric result (i) 
from their mutual attractions and repuliions, the Mme os m a 
vacuum, <a) from the hvdrootatic preswre nsqduced by the 
force which attracts the dielectrK m the senee where the intenaty 
of the fieM ineteeset most rapidly—Mew method of meesure- 
ment ef dectnc capacities baaM on the sensitiveness of the tlun, 
NO 1341, VOL. 


The author finds that superfused sodium 
thiosnlphate is much more soluble in alcohol than the eorres 
ponding solid compound —On the specific heat of snperfiistu 
solu, by M Louis Bnuier The curve of specific heats at 
different temperatures fi» sodium thiosulphate shows a maximum 
near the point of fusion, 48° C On piratungstic acid, by \1 
L A Hallupeau —On the estimation of alumina m phos^es, 
Ira M Henn Lasne A method precipitation of pure 
xlumimum {dins)diate is desmbed, whmh avoids the comiuua 
tions introduced by the use of molybdate or citrate in estimating 
alumina The precipitatioa is accomplished by the use of 
ammonium thiosulphate On sodammonium, by M de 
Forcrand \ thermo ehemuail study On the phosphoric 
esters of allyl sicohol, allylphospdionc acid, by M J C avalier 
—Preparstiiin and enmluetibility of new methyl alkvlcyan 
atetates by \f J Ouinchant—Verification of Tschermak s law 
relative to piigmcloses, and a new process of orientation and >f 
diagnosis of Mspars m thin plates iiy M A Michel I evj 
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ANALYSIS OF OILS, I-AT\ AND {VAXES 
CMepttceU Anaiyns of 0th, F «/r, and fVaxes, and of the 
Commeraal Products derived therefrom Prom the 
German of Prof Dr R Benedikt Revised and en 
Urged by Dr J Lewkowittch, F I C, ( C h (London 
MacmillM and Co, 1895 ) 

EN or twelve years ago, the analysis of oils was 
one of the most neglected branches of am'ytical 
chemistry How the study of it has been taken up and 
develop^ since, may be gathered by turning over the 
670 pages of this excellent \olume, thi first English work 
devoted exclusively to this subject The information 
existing in 1882 was comprised within 140 pages (much 
smaller than these) of Allens “Coi^mercial Organic 
Analysis’ In the second edition of the same vrork, 
published in 1886 the subject msttcr had grown to 318 
pages Benedikt s “ Analyse der Fette und Wachsarten, 
second edition, published in 1892, upon which the presient 
work IS based, contained 460 pages, and as the literature 
of the subject has accumulated since then, at an in 
creasingly rapid late, it is evident that a new volume vras 
demanded, the preparation of which could not have 
devolved upon any one more capable than Dr lew 
kowitsch, whose practical experience in, and valuible 
contributions to, our knowledge of this branch of chemistry 
are well known To regard this work merely as a trans 
lation of the work of Dr Benedikt would, obviousl>, be 
absurd As the author points out in the pre&ce, every 
page bears evidence of the aheratidns and numerous 
additions which have been made Obsolete processes 
have been abridged or entirely omitted, and the new work 
of the last four years has bwn sifted, and all that is of 
value has been incorporated, including a large number of 
the author’s own experiments and observations hitherto 
unpublished Benedikt s arrangement of the subject 
matter has been generally adhered to, but an improve 
ment has been effected by transferring to the end of the 
book the chapter on the analysis of soap, candles, glycerine, 
and other products of the fat industry 
The first two chapters contain a description of the 
sources and chief properties of the various acids and 
alcidiols obtained, or derived by oxidation, from the 
fats and waxes, foUowcd by an account of the chemical 
constitution and the chief chemical and physical characters 
of the oils, fots, and waxes themselves Commercial feu 
and oils are not pure neutral bodies, but always contain 
mote or less free fatty acids which, for some purposes, 
dtmreciate their value The percentage of firee acid is 
lutme to mcrease on kedping, and it was unUl recently 
believed that the development of rancidity was connected 
with this change But Ballantyne has disproved this 
by showing that an oil may become rancid without 
becoromg acid, and HeyenW has proved that the 
converse may also be true The discovery, by Kirchner, 
of micro organisms in poppy seed oil, lent support to the 
view that ranadity might be the result of a fennentatam 
process , but Ritsert shosred that a fist which had been 
stenlised by heatmg to 140'^ C, migh^obse«)tiently become 
rancid if exposed to hght and air Im latter investigator 
has also shown that moisture is by no means essential, 
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and he has finally concluded thaf rancidity must be due 
to the direct oxidation of the oil or ftit by the oxy^^en 
of the air acting in presence of light 

Chapter iii describes the determination of water and 
other non fatty admixtures, and the preparation the 
pure fat for analysis Ihen follow a chapter on the 
physical properties and methods of examining fats, and 
four chapters on chemical methods In the two next 
chapters the application of the foregoing, and some other 
methods, to die examination of fats is discussed, and 
dau obtained by submitting the various oils, fats,&c, 
to examinatum by each method are collected and arranged 
in tables This, however, is hardly shown by the head 
mgs of the chapters Thus, chapter iv, which is headed 
“Physical Properties of Fats and Waxes,’ should rather 
be “ Physical Properties ind Methods of Examining 
Fats and Waxes ’, and chapters ix and x, headed 
“ bystematic Examination of Liquid and Solid Fats ind 
Waxes, ’ with the sub headings “ Physic d Methods and 
“ Chemical Methods, would be better entitled “ Applira 
tion of the foregoing Methods to the Systematic Ex 
amination, ’ &c, with sub headings “ Application of 
Physical Methods and “ Application of Chemical 
Methods ’ 1 hese eight chapters are admirably written, 
ind the value of the information given is greatly enhanced 
by the able manner in which each method is discussed 
and criticised The completeness of the treatment shows 
how thoroughly the author has ransacked the literature 
of the subject Unfortunately the ttsk of reading and 
sifting papers is rendered heavier than need be by the 
growing tendency to rush into pnnt with trivial and ill 
considered observations "Thus, “ the excellent Reichert 
Metssl process has not escaped the fate of nearly all 
modem methods used in f it analysis ’ (there is no need 
to hmit the statement to fat analysis, as the literature 
of steel analysis would show), “ vi*, to receive at the 
hands of numerous analysts a number of supposed 
improvements, most of which are altogether insignificant 
and hardly offer any advantage whatever” Again, re 
femng to the Hubl process “ Hie chemical literature 
of the last few ycais contains numerous papers by various 
authors purporting to giv c improvements or modifications 
I of the onginal method Most of these refer to minor 
and unimportant points, and some of them even reproduce 
methods which Hubl in his cl issical paper has rejected 

For the detenmnauon of unsaponifiable matter, the 
author recommends petroleum spirit in preference to 
ether, but be very rightly insists upon the necessity of 
carefully punfying and rectifying the spint used If this 
IS not done, some of the lighter mineral oils occasionally 
used to adulterate rape oil, for instanctg may be lost, and 
for that reason I prefer to use ordinary ether, which can 
be completely expelled at a very moderate temperature 

For the determination of resin, TwitchelPs process is 
recoirnnended as yielding the best results, but no process 
yet exists by which resin can be detemuned with absolute 
accuracy 

“ If a correct method of detenmning accurately the 
oxygen absorbed were known, it would be possible to 
class the determination of the drying power, or, as it 
ought be called, the 'oxygen value’ amongst the quan 
titabve reactwns ” Such an addition to existing methods 
would be of the greatest value m the examination of the 
N 
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vanous oila fratn Lrucif(|;rous and other seeds ^^hlch now 
pass under the name of “ rape oil ” 

In the eleventh chapter, whiA extends o\cr 273 pages, 
the natural oils, fats, and waxes are bystematically 
arranged and separately described, a very excellent and 
most valuable feature being a senes of tables appended 
to the debcnption of each oil, fot, and wax, giMng the 
physical and chemical constants (i) of the oil itself, (2) of 
the mixed fiitty acids and (3) of the wax alcohols It is 
a pity these tables were not arranged so as to be readable 
without having to turn the book half round, which might 
have been done by cutting each table in half No less 
than 106 oils, &c, are thus separately described, and 
their physical and chemical constants are collected and 
arranged in about 175 tables The usefulness of these 
tables to the analyst cannot be over rated, though it dues 
not appear to be clcir in all cases by whit methexi the 
melting and solidifying points of tlie fatty acids were 
determined 1 he “ saponification values * are expressed 
per mille, and the iodine and other values per cent, but 
there is no reason why the simpler pUn of expressing all 
the quantitative values in percentages should not be 
adopted The section on butter fat, the analysis of which 
was the first to be placed upon a scientific basis, occupies 
twenty three pages 

In ch,iptcr xn the analysis of the riw materials and 
products of the fat and oil industries is treated, and in 
the concluding chapter some examples of the mterpre 
tation of results arc given , but space does not admit of 
further reference 

This book IS unique the andyst will find in it prac 
tically all the available information upon the subject up 
to date, with full references to the onginil papers , and it 
will increase the author s already high reputation 

L \KtHBuri 


TRACES Oh A DELUUE 
On Ctriatn Phenomemi Mongin^ to tht Close of the 
last Geological Period^ and on thar htanng upon the 
Tradition of the flood By Joseph I'restwich, DLL, 
F K S , &c (London Macmillan and Co, 1895 } 

AI) the story of the Deluge a foundation in fact, 
in other words, is it a rec ord of some inundation 
which affected a i onsidcrable area of the earth s surf ti e ? 
This IS the question which Prof Prestwuh sets himself 
to answer in the small volume before us—a volume 
which combines a paper read to the Victona Institute 
with some of the matenal communicated to the Royal 
and the (ecological Societies 

In the south of England, especially in the neighbour¬ 
hood of the coast, a drift is often found, varying in 
thickness from 1 few inches to a few fcet, whith consists 
of angular fragments of nxk with loam derived from 
adjacent higher ground, and lies on the slopes of the 
hills and at the bottom of the valleys Frequently it is 
absent, but where hollows occur in the surface of the 
underlying rocks, it has accumulated in greater quantities, 
and occMionally even exceeds eighty feet in thickness 
In some localities it rests on an old raised beach, and 
IS banked up against a buned sea cliff, in others it fills 
up fissures m the rocks In the last ease it frequently 
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contains the bones of mammals, many of them now 
extinct- at any rate in Bntain These are neither 
worn nor gnawed, but are emnmonly broken and ^>lit. 
Its fossils, ilmost without exception, are of tenestnal 
origin Similar deposits occur in the Channel Isles and 
on the P rench coast, and in many places around the 
Mediterranean, not to mention others What is the 
origin of this “ rubble drift,’ “ head,” osseous or fissure 
breccia > 

Prof Prestwich refers all these deposits to one epoch 
of very limited duration He supposes that there was 
a rather widespread subsidence, amounting, in some 
places, to a few hundred feet, during which the sea 
overflowed the lower land This was sufficiently rapid 
to make the invading water muddy , then, before the 
manne molluscs had time to establish themselves in the 
new territory, the land was upheaved by urks (with 
intervening pausts) These sudden disturbances of its 
bed set up currents in the sea, strong enough to sweep 
heavy debns and even laigish blocks of rock, from the 
higher to the lower ground, and to precipitate the 
material into any open fissures By this tumultuous 
action the bones of the terrestnal mammals which had 
been drowned by the submergence would he dispersed 
and shattered, and it explains, in his opinion, all the 
phenomen 1 better than any other hypothesis \» man 
was living It the time, it give rise to the tridition of 
the Flood 

An adequate discussion of Prof Prestwich s hjpothesis 
IS impossible in our limited space , but we may be per 
mitted to lemark that it is not free from senous difficulties 
Many geologists would dispute the assumption that these 
deposits ill belong to one and the same epoch Others 
will doubt whether the sudden upheavals, which he 
postulitcs, would be adequate to produce currents, 
cipable of moving the larger d^bns or whether the 
earth movements would suffice, as he supposes, to make 
gaping fissures Some will think that he hardly ap 
pieeiates the effect of “cloud bursts,” such as may 
seen in many mountain and even lowland districts of 
huropc, in transporting ddbns very similar in character 
to the ' head It is admitted that since this was de 
posited denudation has wrought some changes m the 
contours of the country, ind this m ly explain the app irent 
isolation of some patches of the “ he id,” w hether it fill 
fissuies or c ap tabular hills In sev eral cases the ordinary 
explanation of breccias (admitting as an adjunct the 
action of snow) seem to us moie simple than that pro 
posed by Prof Prestwich, and his mc>de of accounting 
for the abundance of hippopotamus bones at San Giro, 
near Palmcio that as the land sank they were embayed 
between its precipitous fece and the advancing sea, and 
at last were di owned can hardly be called probable. 
Lions and hya.nas might have perished in that way, 
but the hippopotamus seems for from helpless in the 
water, and is likely to have saved itself 

We think, then, that Prof Prestwich’s hypothesis will 
be received with some sceptiusm, nevertheless, it de 
mands careful consideration as an attempt to solve a 
very difficult problem, whicE is put forward by one who 
may now be termed the Nestor rf Bntish geologists, and 
who has paid especild attention to questions of this 
I nature 
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AN hUFCTIL HlSrO/ti OF SCIENCE 
Progress of Sctente By J \ illm Marroery Pp 357 

(London Chapman and Hall Limited i^S) 

HF custom of inserting laudatory pre£tces or in 
troductions, written bj well known men m works 
of science by lesser lights, w hich was commented upon 
m these columns a few weeks ago reaches the ridiculous 
in the case of this book A letter from Mr Simucl 
1 aing to the publishers is printed in the course of which 
he says I have now had time to read Mr Marmerys 
book, and find it a work of gre it learning and research 
and I can confidcntl} recommend it as dike in 
tercsting and instructuc 'What induced the publishers 
to print this purely business lettei is a testimonid to 
the bonk s goixl qualities passes our comprehension A 
book usually finds its pioper level and the effort to 
force It into a higher position by meins of a letter of 
introduction from a moio or less distinguished individu d 
must prove futile foi in literatuie scientific or othei 
wise tuthors are judged entircl> b) their own works 

Every one will recognise that to attempt to condense 
the history of sc lence into a v oluine of about three hundred 
ind fifty pages is to court failuie \ll that tan be ac 
complish^ in so small a space is to describe the well 
defined steps of adv aneement along the road of natural 
knowledge ind to exhibit the continuity of scientific 
developments Mr Mirmerj has done this with i fair 
amount of success After bilefly noting the knowledge 
of the Egyptians and Chaldeans so fir back as 3000 Bt 
he surveys the successive stages in the histor> of science 
ind devotes t few lines to men ind matters of first 
rate importance in each His stitement of the progress 
made by the Arabians from the ninth to the fifteenth 
e ntunes brings into v icw the subst intial achievements 
Ilf a people wh eh then stood in idv ance of the whole 
world Our obligations to the Ai ibs are indubitible 
nevertheless few Furopean histonins have expressed 
them I* minenee in science is the highest of honours 
was a maxim which represented the beuing of Islam 
towards scientific knowledge at i period when turope 
V as ruled by monkish philosophj and when investigitors 
were stamped as heretics 

The review of the science of the ( reek the Arabi in 
the MediiEval ind the Revival periods leads to the 
science of the Modem pienod from the end of the 
s \teenth century to the present time And here the 
luthor treads upon dangerous giound He has had 
Iierfoicc to create invidious distinctions b) selecting from 
the host of scientihc workers those that appear to him 
to have added most to the stoic of knowledge Huxley 
got over the difficulty in his address on The Progress 
of Science published among his collected essays (vol i) 
b> omitting references to all living men and by dealing 
only with IesuIts Mr Marmeiy might have saved him 
self fiom hostile <riticism bj following the same method 
but, in that case his volume would have wanted the 
very information which is the chief justification for its 
existence His selection of names has he says, been detei 
mined ‘ by what appears typuil orn,inaltty ir the woik 
lather than by what is imposing m extent and weij^t ■ 
Here and there we fancy this ciite(ion hat not been 
applied , but in a book covering so wide a scope, such 
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deficiencies may well be excused Modem investigators 
are divided into seven groups vir (1) biologists, (a) 
geologists, (3) chemists (4) mathematicians (5) astro 
nomers (6j physicists 7) eminent practical men Short 
accounts of the ma n ichievements of the indlividiial 
workers in each giiup arc given and are fairly trust 
worthy In an appendix the names of foremost men of 
science in all the pen ids ire Ubulated and a copious 
index makes it easj to find the sketch of the works of 
any one of them 

Many imperfections the book certainly has but in spite of 
them we think it dcservts some words of commendation 
Ihose who wish to kn > v something about the evolution of 
scientific knowledge ind the multitude of readers who 
like to dip into a book to find what this or that man 
of scienee has done ma> obtiin from this handy volume 
the information they seek We could easily enumerate i 
score of names which ought to find i place in the book 
but ire w inting 1 robablv t w is because the author 
vv IS iwaie of the incompleteness of his rccotd that he 
omitted the definite article from the title of his book 


MlChOSLOPlC SIID\ 01 kOCKS 
PeOolo(Q> fot Studinis m Iniroduitton to ike Study of 
A cli under the Mi r i ife ]i> A Marker (Cam 
bridge Lnivcrsity 1 ress 189?) 

HIS latest iddition to tht Cambridge Science 
M inuals is intended bv the luthoi is a guide to 
the stud) of rocks in thin slices under the microscope 
In s irrtl> inothei hnglish text book on the subject has 
the treatment of rocks from the puiely petrographicil 
point of view of inicioscopie examination Imn so stnctlj 
adhered to throughout as in the book before us 
Microscope is almost the first word in the book and 
sounds the ke> note of the whole 
After a short introduction cont lining a few notes on 
the optical properties of mineials the luthor plunges at 
once into the sj steinatic des nption of the different rock 
species The usuil chapteix on the characters and 
methods of sepantion and detei mination of the rock 
forming minerals ire omitted iltogcther for all such 
inineralogieal points the reader is refcired to standard 
works on the subje t I he book therefore coi responds 
though on i much sniallei s ile to the second volume of 
such text books is th ise of Kosenbusi h and Zirkrl 

In the classification of the massive igneous rocks the 
author divides them into plut utc intrust rand lolcamif 
but IS careful to point out that the divisions themselves 
are based upon the stru turat charac ters resulting from 
the different conditions of consolidation This classi 
fieation resembles thu if Kosenbusch but the authoi s 
intrusive groups do nit correspond exactly with the 
f'anggcsteine of Rosenbuseh for he extends them to the 
basic famil> whereas even Rosenbuseh considered this 
to be impracticable In th s tonncition we notice th it 
those much abused terms diabase and porphyritc 
receive new definitions Diabase is in this book used to 
designate not pre Tertiary or iltered dolerites but the 
group of intrusive basic roiks corresponding to the 
volcanic basalts, while porphjnte is applied to the 
intrusive rocks corresponding to the volcanic andesites 
The authw, of course follows the Bntish school in admit 
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tint, no i-ritenon of gcolo|{ical ag« in the nomcnUature of 
the rocks 

Throughout the book, each rock group is treated for 
the most part under the three headings constituent 
minerals, structure, illustrative examples Under the 
last heading, purely petrographical descnptions are given 
of typical examples, chosen generally from Bntish rocks 

The sedimentary rocks are treated under the divisions, 
arenaceous, argillaceous, calcareous, and pyroclastic In 
perhaps no other English text-book have the microscopic 
characters of the sedimentary rocks been so minutely 
descnbed The subject of metamorphism is treated 
under the two heads o^ thermal metamorphism and 
dynamic meUmorphism, and the effects produced on 
arenaceous, calcareous, argillaceous and igneous racks 
are separately descnbed The book concludes with a 
short chapter on various crystalUnc rocks, including 
gneisses, granulites, &c It is, perhaps, almost inevit 
able, owing to the nature of the subject, that the book 
should give the general impression of consisting of a 
senes of descnptions of rock sections , but, be this as it 
may, there can be nothing but praise for the clear and 
straightforward way in which the author has presented 
his facts, and for the wealth of new matter which the 
book contains The book shows evidence of most careful 
research into the literature of the subject, ind is in 
ftet thoroughly up to date, containing many extracts 
from papers which have appeared within the present 
year G T P 


OUR BOOK hHELF 

Garden Flowettand Plante a Pnmer for Amateurs 

By J Wnght With fifty Illustrations (London 

Macmillan and Co, 1895 ) 

OnI' of the great advanUges of gardening and of a love 
of flowers consists in the met that they may be indulged 
in^ nch and poor alike 

The nch have no monopoly in the beauty of flowers, 
the poor are not debarred from their enjoyment The 
costliest orchid m a ducal garden is not one whit more 
beautiful than an Ins which may be bought for a few pence 
If a slug devour the one it is easily replaced, if such an 
accident befoU the other the loss may ^ beyond repair 
Nor by those who look beneath the surface and seelc to 
penetrate the simificance of the diversity of form, and 
the meaning of the beauty they witness, is costly 
expenditure needed The cheapest and comnwnest 
afiord aa copious materials for reseasch and inves 
tigation as the dearest plant m the nurseryman’s price 
list Anything that will lighten the sordid conditions 
under which so many of the poorer classes live, anydiing 
that will brighten their homes and give them an interest 
in something beyond their daily toik must be considered 
as a boon « intmculable value Such a boon is offered 
by the pursuit of gardening In country districts, more 
over, where small gardens and allotments can be had, 
gardening may be made to add considerably to the 
resources of the fiunily It may be doubtful whether 
market gardening on a form scale will always be profit 
able, but there can be no doubt that the small plot of the 
labourer may be turned to good account, provided 
arcumstances are even only moderately favourahle To 
provide for the needs of small gardeners and amateurs, 
Mr Wnght has pubhshed the bttle manual before us 
The auuor is an accomifiished practitioner, and his ex 
penence as a County Council lecturer has enabled hun to 
ascertam praasely what is wanted Iw hu auditory Mr 
Wnght begins at the beginning by teUing his readers how 
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to make a garden, how to lay down gravel walks, what to- 
grow on walls, what on beds, even wnatmay be cultivated 
m areas fhe pnncipal categones of haray plants are 
passed in review, such as annuals, perenmals, bulbous 
plants, bedding plants, and so on, and clear directions are 
given as to their management from beginning to end In 
all this there is not much that needs cenninent from a. 
reviewer, who can only say that the little pnmer is well 
done, and excellently suited for its purpose 
An explanation of the real cause of “damping” off 
would have been of value, as the most “ practical ” of 
gardeners is not desirous of cultivatmg fungus at the 
expense of cherished seedlings 
The small illustrations are helpful, and a full mdex 
adds materially to the value of the book 
TJie Ftme Machine By H G Wells. (London Wm 
Heinemann, 1895 } 

iNCENiousi V arguing that time may be regarded as the 
fourth dimension of imich our foculties foil to give us any 
distinct impression, the author of this admirably told 
story has conceited the idea of a machine which shall 
convey the triveller either backwards or forwards mtime 
Apart from its ments as a clever piece of imagination,, 
the story is well worth the attention of the scientific 
reader, for the reason that it is based so far as possible on 
scientific data, and while not taking it too seriously, it 
helps one to get a connected idea of the possible results 
of the ever continuing processes of evolution Cosmical 
evolution, it may be rem irked, is in some degree subject 
to mathematical investigations, and the author appears to 
be well acquainted with the results which have dmo ob 
tamed in this direction It is naturally m the domain of 
social and organic evolution that the imagination finds 
Its greatest scope 

Mounted on a "time machine” the “time traveller” 
does not come to a halt until the year eight hundred 
and two thousand, and we are then favoured with his 
personal observations in that distant period In that 
“ golden agt, the constellations had put on new forms, and 
the sun’s he it was greater, perhaps in consequence 
of the fall of a planet into the sun, m accordance with 
the theory of tidal evolution “ Horses, cattle, sheep, and 
dogs had followed the ichthyosaurus into extinction ’, but, 
most remarkable of all, “man had not remained one 
species, but had differentiated into two distinct ammals," 
an upper world people of “ feeble prettiness,” and a most 
repulsive subterranean race reduced to mere mechanical 
industry It is with the time traveller’s adventures among 
these prople, and their relations to each other, that the 
chief interest of the story, as such, belongs 
Continuing his journ^ to an age millions of years hence, 
nearly all traces of life had vanished, the sun glowed 
only with a dull red heat, tidal evolution had brought 
the earth to present a constant foce to the sun, and the 
sun Itself covered a tenth part of the heavens These and 
other phenomena ate very graphically descnbed, and 
from first to last the narrative never fop^ into dulness 


LETTERS TO THE EDITOR 
{The Edutr does not hold hmstif rtsfensMe for o j t m on s ox- 
fmssod fy hu corrosfondonSt Notthor tan ho u nd ort aho 

■' .. 


, or to to r rt sf ond wah the wrUtrs o 


NonotitouUdnnof m 

The Teaching Umveiaity for London 
I HAVE read with surprise your article on the UnivcrsUy of 
mKkm 

Probably by some acetdent you had not seen my reply to 
ofd Kelvin s letter when you went to piees. 1 now encioee a 
copy, and trust to your fiuniess to insert it. 

'*%St famtit Stuaro, S IF t /nfy9 
My Obax Rucxga,—I am sorry I could not namediatdy 
answer the letter which you have forwarded to me on bdadf ca 
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■only roedved it thti momliiKi >• 1 wu nwny nrom home I ob 
wve tbnt most oT thoie who hnve ngned it are (ai they them 
aelvei lay) not memben of Convocation and couequently not 
conibtuenti of mine Still, I ihould weltome any opportunity 
of CO operation with such high authorities in the promotion of 
those interests which we all have at heart I regret, however, 
that before publishing the leUer they did not give me an oppor 
tnnity of conferring with them, m which case, I think, I could 
have giyen good reasons for what I have said in my letter to 
?rof Foster I am glad to observe that the only point objected 
to IS the reference of any new charter to C invocation In this, 
hosrever, I am not askiim that tuy pmilege which they do not 
at present possess should be conferred on my constituents, but 
onfy supptming what u now their legal rvht As the law now 
staras no change can be made m the charter without the consent 
of the graduates This right I know they hi^ly value, and it 
IS surely natund that, as their representative, fshould do my best 
to preserve it Moreover m view of the difficulty of passing a 
Bill stroimly opposed, as any Bill would be which seeks to 
abrogate the present right of veto possessed by Convocation I 
can imagme nothing more likely to wreck 4py scheme such as 
you desm. than to link it, quite unnecessanty, snth an attack on 
that nght 'V our ot>|eetion to the reference to Convocation im 
plies the behef that a Statutory Commission would arrange s 
wise charter for the University, and that the graduates would 
reject it But why should it be assumed that they would do so ? 
It has been mj proud boast that 1 represent a constituency 
second to none in education and ability and I am sure you wiU 
not on reflection, be surprised if I have every confidence that 
when any new chiuter is submitted to my constituents, they will 
exercise the rights well and snsely and snth an earnest wiA to 
further the mterests of Learning and Education 

• I am, yours very sincerely, 

••John Lubbock 

I must also ask jou to let me say a few words on your oivn 
article 

In the first place, I have not ‘ accepted the views * of those 
who altogether oppose the Keorganisation Scheme Some 
indeed of the modifications sug^ted se^ to me important 
improvements but that is a ser^ifieient thing 

1 ou say that Convocation m only one of the bodies affected 
In the case of the Colleges end Merbcal Institutions certain 
privileges are granted, but the Uniseruty is the only body whose 
constitutioo It is proposed to change 
At present, this cannot he dniM without the consBM of Con 
vocation, and you blame me for endeavounim to mamtain that 
nght Your whole article assumes that the Commissmnerk will 
make a wise scheme and then you allege that a reference to 
Convocation would wreck it llus, however, u an attack on 
my constituents and not on me John Lubbock 

High Elms Jul) 15 

The Density of Molten Rock 
In a review of lord Kelvins “Otology, in NAlua»,July 
36, 1894, vol 1 p 393 the question of whether solid rock sinks 
or swims m molten rock was left open for further experimental 
evidence 

My impression u that this was in ate udance with the views 
of the wnter of the book , but if I had had proper acquaintance 
with the work of Mr Carl Barns, of the Smithsonwn Institu 
tmn, Washington, I should at least have referred to it Permit , 
me to do so now, and to give the references Jtttm tf 

Settnet, 1893, vol xlv pi, Phil Mag , 1893, vol xxxiv 
p I, vol XXXV pp 173 and 396, also certain Bulktms of the 
U S Geologwal Survey, particularly No 103, which contain 
the moat complete account Olives J I oim>e 

The Earliest Magnetic Meridians 
In Natuu of June 6, p 139, Captain E W Creak, F R S , 
questions a sUteroent of mine with regud to this subject, as 
mbhshed in Natuke of May 33, p W I there credited 
Veatea instead of Duperrey with the first construction of the 
magnetic mandians for the whole earth I was careful not to 
say that keates srvMM/stf the idea of magnetic meridians 
Euler, to my knowledge, about the middle of last century, 
appears to have first appreciated the importance of those Imes 
finMB a tbeoietieal standpoint He defiafs them as those curves 
on the earth’s snrfece, the tangenU to which mark out the 
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actual direction of 1 cimpass needle Ht did not actually 
construct them, howeicr if I remember correctly • 

It^ nly behef ihtn that \Lates first drew these curves, as 
bued Upon ofatervations CiptAin Craakg however that 

Jtdin Churchman deserves this honour 

So fiur as I know Churchman puUished but two magnetic 
charts or atlases, one in 1790 the other m 1794 The chart 
referred to by Captain Cresk is the earlier one if Imistakenot 
A text to this chart was also published, called “ An Explana 
tion of the Magnetic Atlas Philadelphui, 1790 It was my 
belief that thu was an isogonic chart—a chart giving the hues 
of equal vanation— lu t a chart of the magnetic menduuia 
Churuman s later work The Magnetic AtUw or Variations 
Charts, London, 179a contains tharts which, according to Prof 
Hellmann are more theoretical Prof Hellmann mentions and 
briefly describes both of Churchmans charts, and gives the 
unptMion that they art isogonic charu * 

As I have no means at present of veniying this matter, may 
I ask Captain Creak to make further examination, and state u 
Churchman s magnetic mindims are based upon observation ? 

I A Baler 

The University of Chicago, June 39 

CunouB Habit of the Spotted Flycatcher 

I HAVE been watching at intervals during the last week, 
a pair of Spotted hlycatcheni feeding Ihcir young in 
a nest on a ledge of the wall of this house The nest is 
embowered by a very free blossoming while rose I noticed 
to my suipfise the jiarent birdssgsm and agam after taking food 
to their oflspnng mucking off the petals of he rose near the nest, 
and transporting them to an acacii tret about ten yards distant, 
where they let tht petals drop upon the ground The rose 
Uossoms are now quite cleared sway from the neighbourhood of 
the nest, and the lawn beneath the acacia thickly strewn with 
them 

The rose flowers do not obstruct the approach to the nest, to 
which the birds havi access liy running a short distance along 
the lidgt It IS also difficult to suppose that the object of the 
birds IS to admit more sir and light to tht nest which u more 
I open to the sunlight than scry many nests of this species which 
I have found Moreover the biras take no trouble to remast 
any at the dead leasses which are near the nest, havingi objec 
turn as It appeals only to the blaasoros of the rose I cap 
ofier no explanatiun of this cunous conduct of the flycatchers 
W Clemen 1 I by 

Tellack \ icarege, Koss, Herefordshire, July 11 
A Bnlliant Meteor 

Os Sunday July 7, about 10 45 p m I observed a meteor of 
rather peculuur character Contraiy to the general method of 
appearance of these objects, it tame into view very gradually, 
and Its motion wss w uniform and slow that its form could be 
clearly dneerned 

The meteor svas double, the two compooenta being about i* 

r t, but travelling together the smaller one being ahead of 
laim The comUned ma^tude svas probably equal to 
that of Venua as seen earlier on the same evening 
Some trace of trail eould feintly be made out, but this svas 
rendered uncertain by the sky being very luminous in conse 
quence of the moon s position near the menduin at the time 
While vifeible the meteor travelled about 30* in a path approxi 
matel) parallel to the honxon, and a rough estimate of its 
position would be 


No exploaion of any kind sras noticed, nor any accompanying 
sound Chari Ks P Butler 

Royal College of Science, July 9 

Newton and Huygena 

UroN Newtons conception of the universe, space is coo 
Mered to be vmd A fluid or gas would oppose resist 
ance to the motion of the plaiMts, and howesrer small 
thu resistance m^t be, it srould cause a dinunution of 
the linear velocity of the pJanets The central attraction being 
unchanged, a dimmution of the hneat velocity of the earth 
iSwCcUni Physikslwchai Wowtwliuch artick MaciicU|^ 
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u lid cauw on aucmcntabon of it* angular velocity around 
tiK sun riie penoT f revolution would biki lea* time and the 
hngth of the year would gradually decrease Ohaersation 
pr ve* that this w not the case and the neceaaory inclusion is 
that there i» no asistini; medium in qiace, which must be, there 
f re coiuidered a* peri^ly sold 

1 here ii no objer tion to lx. mode to thia reasonint, so long as 
we suppoM the sun immasable in apace, which was the gener 
ally accepted belief in Newton s time But we kn iw at uresent 
that the uin, wnth all the planets, has a motion through 
space, and this knowledge ciMnge* the csnditims tf the 
problem as may be demonstrated 1^ what tallows 

In the aecomponying figure s is the sun in a certain point of its 
orbit in spoee k is the earth in a certain point of its rbit around 
the sun I,et the linear velocity of the *nn in its orbit be \, and 
the linear velocity of the earth in its own orbit be t 
When the earth u on one side of the sun s orhit, say m f 
then 1 and r are opposite in direction and the al sc lute vet city 
of the earth in space will be \ - r When the earth is on the 
other side of the sun s jrbit say in r, then s and t have the 
same direction, and the slisolute velocity of the earth will be 
t +t 

Now It seems evident that we have here what may I e 
called a self acting regiilali m of the angular velocity of thi 
earth in lU orbit around the sun hor the absolute linear 
velocity of the earth is periodically accelerated and retarded 
and the mean veloeity would remain exoctl) e nstant if the sun s 
orbit were a straight line 

hfoat probably the suns erlut through sjnee will prove to be 
a curve If this is the case then the part of the e utn s orbit n 



the concave or outer side if the suns crlnt will lie vmewhat 
longer than the iiart on the convex or inner side 
If this be so, tnen the aceeleialion on the outside part will le 
somewhat greater than the retardation on the inner side of the 
earth s orliit Thus the surplus velex;ity gained in each revoluti >n 
around the sun, will compensate the loss of linear velocity whieh 
the earth might suffer in its yearly orbit around the sun by the 
resistance of a supposed medium in space 
It might, however be asked Why it is that this eompensa 
lion IS so exact as we find it to lie? rnr Laploee, in his well 
known work on the Sysleme du mnnde ex(lMns clearly 
that no t hange in the (lerind of revolution if the earth ar und 
the sun has bm observed 

But we may quite as well wonder why the temperature of our 
blood IS nearly constant and the best answer to such questions 
u m the well known words Philosophy does not ask what 
agrees, but what is 

The suns motion m space is a discovery with fiu: reaehmg 
coDscQuences for sucnce in general, and if space be allowed a 
few other corollaries must follow upon it hor the present it is 
better to limit research U the single question as to whether 
we may admit the existence of a resisting medium in space 
The answrer is that the disevvery of the suns motion m space 
allows us to settle this much disturbed quesli >n in a poative 
sense 

This result has a particular value because it takes away the con 
tndiction between two Ihei nes which are both generally admitted 
The undulatory theory of light wlueh was first enunciated by 
Huygens, supooiies the existence of on elastic meihum in space 
When It IS aemonstrated that the suppoaition of this medium 
II not incompatible wnth Newton s the^ of central forces as 
applied to our ^anetary system, this must certamly beeonsidered 
as a step in advance A Ulki 

Delft, Holhnid, Jul) s 
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rmS INTI RNAIIONAL LATALOOUE OF 
SCIENTIR/C PAPERS 

T HF following report of the International Catalogue 
Committee was presented to the President and 
Council of the Royal Society on July 5, and the recom 
mendations contained in it were approved 
At the first meeting of this Committee (B ebruarv 8, 
1894), the Mcmonal to the President and Counai (July 
1^3) which led to the appointment of the Committee, and 
the Minute of Council of December 7, 1893, appoint 
mg the Committee, having been read, it was resolved to 
request the President ind Council to autbonse the 
Committee to enter directly into i ommunication with 
societies institutions, &c, in this country and abroad,, 
with reference to the preparation by international co 
operation of t omplete subject and tuthors catalogues of 
scientific literature 

Subsequently, a draft circular tetter was prepared 
which on Bebniary 22, 1894 received the approval of 
the President and Council, who 'lUo authorised its issue 
This letter was sent to 207 societies and institutions 
selected fiom the exchange list of the Royal Society, and 
to 1 few others It win also sent to the Directors of 1 
number of Observatonea and of Government geological 
survey to the Boreitn Members of the Roynl Societj, 
as well as to those of the following Societies —Chemical, 
(■eologicil Physical, Royal Astronomical Linnean, 
Royil Microscopic nl B ntomological Zoological Physio 
logic il and Mincralogic-il and of the Anthropological 
Institute \ special letter was addressed to the Smith 
sonun Institution 

More than \ hundred icplics to the letter have been 
lercived scvcril of these are reports of Committees 
specially appointed to consider the suggestions put 
forw ird by the Royal So< lety A list of answers received 
up to December 1894 with brief excerpts from the more 
suggestiv e was issued to members of the t ommittee early 
in this year It should however be added that from 
some important institutions no answer has is yet been 
received 

It mav be said at the outset that in no single case is 
any doubt expressed as to the extreme value of the work, 
j contemplated and that only two or three correspondents 

? uestion whether it be possible to carry out such a work 
t IS a great gritifiration to the Committee thit the 
I matter h is been token up in a most cordial manner by the 
Smithsonian Institution the Secretary of which, in his 
reply refers to the desirability of a eataloguc of the kind 
suggested as lx.ing so obvious that the work eoiiunends 
Itself at once The importance of having complete sub 
jeet catalogues and not mere trinsenpts of titles, is also 
generally 11 cognised 

Some bodies and individuils take the matter up very 
warmly and urge that steps be t iken forthwith to put the 
scheme into tition, this being especially true of the 
replies received from the United States , others, while 
giving a general approval, dwell upon the difficulties of 
carrying out the suggestions put forward , and others, 
again, ask for muie details before committing them 
selves to any answer which may seem to entail future 
responsibility, especially of a financial character 
Incidentally it may be pointed out as very noteworthy 
that over and over again reference is made to the great 
value of the Royal Societys “Catalogue of Saentific 
Papers 1 here is abundant evidence uat considerable 
use IS made of this on the continent of Europe And it is 
clear that a proposal to carry out a more comprchentive 
scheme initially under the direction of the Royal Soaety 
of London is likely to meet with general approval owmg 
to the fact that the Society it credited with having 
already earned out the most comprehensive work of the 
kind yet attempted indeed, the Academy of Natural 
I Sciences of Philadelphia, USA, directly advocates the 
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establishment of a lentral bureau under the Royal 
Society and seieral otheis more or less clearly impl> 
that the) would favour such a course 

Over tnd over again, It is stated that the production 
b) international lo operation of a catalogue such as is 
contemplated is not only desirable but practicable Fhc 
Americans who as already stated tre the most enthu 
siastic supporters of the scheme especially dwell on the 
import ince of early action being t iken Prof Uowditch 
of Harvard L niversit) in parlKuUr, points out that if 
the Roy tl Society of I ondon wish to guide the enter 
pnse It ought to announce its views and put forward a 
comprehensive scheme with the least possible del i) It 
maybe idded here that he ilso urges tliat in determining 
the scope of the eatilogue i vci) wide interpretation 
should lx; given to the woid Science 

No ver) precise information as to the best niodeef 
putting the scheme into optiation s to be gathered fiom 
the replies as i whole 

It IS gcnciall) igreed that the enteipnse should lx. in 
international one Many think th it international hnanci il 
suppoi t should ind would lie accorded to it but no mi th d 
of secuiing this is indicited othcis express the viev 
that the cost m ly be met b) subs riptions from societies 
libraries hi ok sellers and individuals without ( oveininent 
ud and this s perhaps on the whole the prcviiing 
feeling among those who have discussed the matter frtm 
a financial point of v lew Hut in no case is any attempt 
made to foim any evict cstim ite of the coat 

A numbei of scientific bodies tnd institutions expitss 
themselves prepired to work in such a cause The 
Secretary of the Smithsoni in Institution suggests tint is 
the Institutiin leccivis ill the semis ana indepindent 
works published in Ameiico, a branch office might be 
established there ind that it is not impossible that a sum 
of money might be g ven ycaily in aid The Royal 
Danish Academy is willing to render is much assistime 
IS possible II would charge in officitl of one of the 
Danish chief 1 biancs in n itipt of ill Danish publications 
with tht tisknf editing slips and would den ay the cost 
of this work rile Siki^U d<s Viences of Helsingfors 
would furnish the contial office with information as t» 
the scientific woik done in Finland The Kongl \ctcn 
skaps Akidenue of Stockholm would organise i Coin 
mittee for Sweden 

As regaids language there appe us to be more main 
inity than could have been expected Over and over 
igain the opinion is cxpiesoed thit English should be 
the language of the subject catalogue F rec|[uent leference 
IS made to the importance of quoting titles in the oiiginil 
language ilthougn some suggest that this should be done 
only in the ease of those published in English F rench 
oi Oerman ind perhaps Italian 

Some foim of card catalogue appears lo be generally 
favoured especially in America as the basis of the 
scheme the Committee of Harvard Umversity whose 
icpiy IS veiy full in particulai discuss this point in detail 

In an interv lew with the Committee in Maich last 
1 rof Agtssiz spoke ven warmly in favour of the scheme 
and of the support which it would meet with in the 
Umted States especially from hbmies As others have 
done, he strongly urged that the co operation of book 
sellers and authors should be secured Prof Agassu 
lUo expressed the view that the regular issue to librancs 
and scientific workers from the central office of eaids or 
slips which would afToid the material for the construction 
of card catalogues would form an important source of 
income at all events in his country 

Fram vanoua sides it is urged that an International 
Congress should be held to discuss plans This is ad 
vocated as a first step in i reply received from the 
Ktaigl Gesellschaft der Wissensch^en m Cibttingcn a 
leply to which, not only as rerard^ this point but also 
in respect to the whole matter the Cofnmittee attach very 
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great weight since it cmlxidies in an official form views 
arrived at by the a idimics of Vienna and Munich, and 
by the scientific secetus of Lcipsic and (jottingen, who 
have considered the m itter in common 1 rof A^ssu 
strongly uiged the i ilhng of a conference ind among 
others who shaie this \uw Dr Gill of the Cape Ob 
strvatory in his Icitei pirtieularly dwells on the great 
value of such meet ngs as the means of secuiing unanimity 
of iction 

Such being the teno ir if the roirespondenct your 
Commiuce are conv in ed th it initial steps of a definite 
niture in furtherance of the scheme ought now to be 
taken 

I hey accordingly lequest the I resident and Council 
to tike measures with the view of calling together in 
July of next yeir (1896) in Internationil Conference at 
which lepicsintitivcs of the sevcril nitions ingiged in 
scientific work should 1 h invited to attend with the view 
of disc ussing and settl ng i det iiled scheme foi the pro 
duction by international eu ojxiationuf complete authois 
ind subject c italogues of scientific literature 

London will probably hi found the best place in which 
to bold such i lonfeience It may be desirable to 
summon the lepiesentHives of the diflcrcnt countiies 
thiough their respeitive ( overnments ind it will 
obviously be neeessiry thit i detailed scheme lie pre 
piled to serve as a basis for discussion il the con 
fcicncc Ihese ind othei points will lequire much 
c insider ition befoie any letion at ill lan be taken 
me inwhile it is desti ible that i liegmning should be 
made during the lutumn befoic the winter session of 
the Society I he Committee therefore recommend that 
the 1 resiclent ind C ounril should give the Committee 
(which neludes the President ancf officcis) executive 

C eis in order th it they may t ike in the name r f the 
ety such steps as they may think desirable with the 
view of calling together the above mentioned conference 

SCIFNCJ- SCHOIARSmPS AT LAMBRIDuE 
\\riTHlN tht pist leademical year an attempt has 
been made by he college tutors at Cainbndge 
in consultation with representatives fiom Oxford to come 
to an understanding as to the times at which examinations 
foi cntiince scholarships shall be held Ileidmastcrs 
have ficquently eoniplamed of the intenuption to school 
work caused by the present somewhat haphazard arrange 
ments and hav c suggested the grouping of colleges and 
other expedients in mitigation of the difficulty borne 
of the colleges notably Cams Jesus Chnsts and Em 
minuel Pembroke with Kings and Cl ire with Innity 
Hall have agreed to group their examinations candidates 
entering for the combineil examination being required to 
indicate the colleges m the order of their preference 
which they desire to jo n if successful The larger 
colleges Trinity and St Johns have for various reasons 
found It impnetiiable to form such combin itions but 
they have agreed at least to avoid clashing by fixing 
their examinations about a month apart Nine of the 
colleges offer scholarships and exhibitions for natural 
science the rest confining the competition to the old 
established subjects of elassics-and mathematics In the 
ensuing academical yeai examinations in naturil science 
for these twards will be held as follows at Tnnity 
November 5 at leterhouse (physical sciences only) 
November 19 at the group Cfaius, Jesus Chnsts 
Emmanuel- November 20 at the group—Pembroke, 
Kings—and also at bt Johns College, December 3 
at Sidney, Sussex, December la at the group Clare 
Fnnity trail January 1 and at Downing, almut March 17 
rhe value of the scholarships vanes from j^8o to j[,ip 
a year, of the exhibitions from ^£50 to ipo They are 
usually tenable for thiee or four years with a condition 
that by the end of the second year the scholar shall have 
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ipproved binuelf sufficiently in the college examinations 
Scholars ore practically required to become candidates 
for honours in the natural sciences tnpos. though the 
new meduuiical sciences tnpos will no doubt attract 
some The new Salamon ^cdandups at Cams are, 
indeed, speaallv intended for students of engineenng 
It should he added that candidates for schol trsnips, who 
are not yet members of the university, must be under 
nineteen years of age , there is no restnction of age in 
respect of the science exhibitions Though only nine 
colleges specifically offer entrance scholarships in science 
an examination of the awards to the first, second, and 
third ^r students shows that in many more good work 
in saence, as tested by university or inter collegiate 
examinations, does not go unrecogiuM 1 he large body 
of medical students, now approaching five hundred in 
number, is distributed over all the colleges, and their 
presence has apparently brought home, even to the most 
conservative, the fact that intellectual ability, high minded 
devotion to study, and soaal energy are not confined 
to students of classics and mathematics alone Thus, 
though something remains to be done in certain quarters 
n the direction of placing science on an equal footing 
with the older subjects as a fit object of college recognt 
tion and reward, it must be owned that a great advance 
has been made within the last ten years The natural 
sciences tnpos now attracts a larger number of candidates 
than any otner, and this notwithstanding that its standard 
has steadily been raised In the majority of the colleges, 
distinguished ermnence in this tnpos has been admitted 
as a qualification for a fellowship, and in not a few 
instances govemingbodies have felt the need of strengthen 
ing themselves on the side of science, and have departed 
from Cambndge custom by selectmg scientific members 
of other colleges for this honour 

The endowments for research, other than scholarship 
and fellowships, have in late years been substantially 
ncreased In addition to post graduate studentships at 
the larger colleges, such as the Hutchinson at St John’s 
(physi^ and natural science), the Coutts Trotter at 
Trinity (physics and physiology), the (rank Smart at 
Cams (botany), the university has of late received a 
number of l^efections for the same purpose fbe 
Balfour studentship in animal morphology, worth Zaoo 
a year, the Haikness scholarship in geology about Zioo, 
the Clerk Maxwell scholarship in ^ysics about X185, 
the John Lucas Walker studentship in pathology £aoo I 
f'te Isaac Newton studentships (three) in as 
tronomy Liaa, and the Arnold Gerstenberg studentship, 
for natural science students pursuing philosophical study, 
about iISS, are among these recent foundations They 
are expressly intended to foster advanced study and re 
search, and they have already produced excellent results 
The university still lacks the means of providing similar 
encouragements for higher work in chemistry, in anatomy 
and anthropology, m bouny, in mineralogy, in physiology, 
in pharmacolo^, and in scienbfic engineering It is to 
be hoped that the hne of generous braefectors is not yet 
extinct, and that some of these important subjects may 
ere long receive the benefit of their munificence The 
new scheme for the promotion of post graduate study 
and research, which has received the approval of the 
senate, and now only awaits the assembling of Parliament 
for the sanction of the necessair statutes, will render 
such endowments opportune and fruitful 


SCALE LINES ON THE LOGARITHMJC CHART 
HE advanuges of logarithmic plotting for certain 
classes of work have for some time been recognised, 
and now that, thanks to Mr Human, loganthnucally 
ruled jiapor can be obtained ready made, the fecihty m 
such pkmng is greatly increased, so that there is all the 
more reason on this account why it should become more 
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common than it seems to be at present It may perhapa 
be well to pomt out shortly what the nature and effect of 
loganthfluc plotting is, and to contrast it with the more 
common method on square ruled paper Instead of 
paper ruled in equal squares, loganthmiC paper is ruled 
first in a senes of large equal unit squares representing 
tenfold changes in the coordinates Thus two units 
represent too, three units 1000^ and so on Similarly the 
squares an. broken up fractionally and unequally into 
a senes of vertical and honzontal Imes, whose distance 
from the left or lower side of the square is equal to the 
loganthms of the numbers 3, 3, 4, &c, and these are suIk 
divided again loganthmically just in the same way that 
a slide ruTt is subdivided In fact, if loganthmic paper 
IS not available, loganthmic plotting can still be earned 
out fairly expeditiously by pneking off distances direct 
from a good slide rule Ihe meaning of bncs drawn 
upon loganthmic paper is very different from that upon 
ordinary square ruled paper For instance, an inchned 
straight line ruled in the ordinary way represents the 
equation y » n + for, whereas when loganthmic paper is 
emplo>ed the corresponding line gives y -« air The 
consequence is that whenever two quantities are related 
so that one vanes as any power, positive, negative^ 
inteml, or fracponal of anotner, a straight line drawn 
in the proper position and mdination represents that 
relation, the power being equal to the tngonometneal 
tangent of the angle of slope of the straight line If the 
relation that is to be represented is less simple, if the 
index changes gradually as either of the coordinates 
changes so that a curve has to be employed, then the 
sire and shape of the curve represents the law in the 
abstract and the position of the curve on the sheet the 
actual numbers for the particular cose and with the 
particular units a mere shift of the curve bodily upon 
the chart, as pointed out by Prof Osborne Reynolds long 
ago, being all that is necessary to adopt the same law to 
new circumstances or new units 
One very important feature of loganthmic plotting is 
the fact thit, not only is it practicable to include an 
enormous range (in Mr Human’s sheets of four by five 
squares of 10,000 and 100,000 in the two directions), but 
the proportionate aceuracy is identical in all parts, if it 
IS possible to draw or read to, say, 1 per cent in one part 
of a curve, the same figure is true everywhere On the 
other hand in ordinary plotting the proportionate ac 
curacy of quantities near the ongin is very small, while at 
a great distance it becomes enormous In order to assist 
in the process of sliding any curve about on a loganthmic 
chan so as to represent panicular cases, special loganth¬ 
mic scales may be ruled upon the sheet, having a suitable 
magnitude depending on the index which connects the 
result with the new vanable, or what I have called stale 
lines m ty be employed In illustrating the laws which 
connect the velocity and frequency of waves and npples. 
at the Royal Society soirde, I exhibited these lines, and 
showed how, m order to determine by inspection either the 
velocity or the frequency of waves and npples of any wave 
length on the surface of any liquid under any acceleration 
of gravity, a single curve and two scale lines ate all that 
are needed As oy their use the loganthmic chart is mule 
even more comprehensive than it is at present, I feel that 
no ajiology is needed for making use of the columns of 
Nature to make them more widely known 
As IS well known, the veloaty of surface waves on a 
fluid depend both on gravity and on kinematic cimillanty 
or capillanty divided by drasity In the case of waves 
ofloigre sire, capillanty is ofpracticAlly no account, and the 
velocity depends only on the acceleration of gravity Since 
It depends on the square root of this acceleration, the line 
on the loganthmic chart that represenu the veloaty of 
waves of any sise travelling under the influence of gravity 
alone is straight, and slo^ up so as to rise one square 
for every two that it moves to the nght, its tangent it> 
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* i On the other hand since the veloaty of waves scale hne however is much simpler m t convenient 
traveUina under Ae influence of capiU^ty alone is pro and less confusing In order to draw t And a pomt 
portions to the square root of the nave shortness or m either branch of the curve where the >eloc ty reading 
reaprocal of the wave length, the line that represents on the vertical scale of the chart is equal to the value 
their velocity IS straight also but slopes the other way of T/pfortteleft or of rftr the right bmnch Ifwithm 
and to the same extent Actually both causes are in the limits of the paper the branch Of the curve does not 
operation but except over a range of svave length of indicate a veloaty of wh ch the value is f/p or / as the 
awMit I to 100 the one innuence so largely predominates case may be take some wl ole power of lo or as a 
that the other is neghgible In the diagram this is made fartor h or instance though 1 p - 8i is w th n the limits 
evident on the velocity curve which consists of two of the left branch ^“981 1 s outside the p'lpcr on the 
straight branches joined by a curve which runs into right therefore find on the right branch f lo - 98 11 
them and is rapidly indistinguishable from them The Now in order to find some other point on the scale line 
dott^ continuation ^ the branches shows what would imagine that each of these quant ties is multiplied tenfold 
be the veloaties under the influence of either cause The correspondmg branch of each w 11 be raised vertically 
alone Where the two lines cross both gravity and Vio or half a square Thcne line so drawn will at some 
capillarity have equal influence and the two together point cut the vertical scale of the chart in a 1 ne of which the 



pnxluce a minunum eflect The actual curve may be 
planted anywhere on the chart but in the diagram it is so 
placed as to represent the fiurts with water for which 1 /p - 81 
and with g'» 981 i If other liquids ire chosen then 
smce the greviutional branch of the curve is unifieaed 
the curve, as a whole must be made to slide along the 
gravity branch on the right until the left branch assumes 
lU pix^r position Similarly to represent the eflect of 
chimges of g the curve must be mide to sbdo along 
Its capillary Inmich on the left until the gravity branch 
on the nght assumes its proper position The proper 
position in either case may be indicated by a special 
loganthnuc scale ruled to half the scale adopted for the 
squares of the chart, and placed upon the chart with its 
length vertical and so that the branches of the curve 
cut each scale, one at 81 and the other at 981 i The 
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value 15 ten times the real t\ or s one square higher up 
than the first po nt Mark th s point md jo n it to 
the first The result is a scale line having the property 
that wherever it s cut by the corresponding branch of 
the curve the reading on the chart g ves at once the 
ralue of T/p or of g- is the case may be that is proper 
to the new position of the curse and conversely in 
order to fix the place of the curve for any value of 
T/p or of g It IS merely necessary to find the desired vUues 
of these quantities on the scale lines and then to shift 
the curve until its two branches or its two branches pro 
duced if necessary pass through the points on the scale 
lines having the values sought If the effea of a 
variation of the constant upon the value indicated by 
the curve hne is one of sunple proportion the scale line 
will be vertical If its power is less than one t w II be 
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Ik tween the lertu li and the slope of the curve , if more 
til ill one, It will ilopc the other way, if it is nctfativc the 
slojjt will be less tlnn that of the curse In order to apply 
I ncneial rule to ill possible cases wheie both the inoix 
I onnci ting i and > and the index connecting the result 
(l) with the s iintion of the constant may ha\e any 
i ilues whatevei, it is merely necessary to hnd a point a 
upon the inclined straight hnc representing y^a\, 
it which y IS tqual to a, or to that part of a which nia> 
issumt vinous \ dues At an^ distance »b«)vc it rule a 
horiront il line \\ here the horizontal line cuts the inclined 
line, write the h>,ure o, where it cuts the lertical through 
the point n wiite the figure +1 Ihen complete i scilt 
of eqiiil p irts on the horizontal line extending to + and 
lines drawn through the originil point a and 
in> point g on this stale will be scale lines coirespond 
mg to the c tsc where the result depends u|K>n the ^th 
power of the const int is well as upon the ^h power 
of I 

1 he frei|uenc\ curve placed upon the same chart has 
two hi inches inclined it tan"* I and tin"* - J, joined b> 
i curve such tint net only on the stiaight brinches, but 
at every point, the ilgebraicol difference of the tangent 
of Its inelinition ind tint of the velocity curve foi the 
simevalui of i the wave length is tqual to unit) The 
left hind branch of the frequent v curve supplies inothei 
e\ implc of the rule given above for chawing t scale line , 
foi, while Its t ingent is - t|, th it of the sc tie line is 3 

It IS evident that the 1 urve m i) be convenient!) driwn 
upon tricing pipei, which mi) then be moved ibaut, but 
ilvvivs keeping the inclinitions unchanged until the | 
In inches pass through the desiied points upon the scale 
lines Iht numciieal lelitions foi the new constants 
111 i) then be re ul at once 

1 hive thought it best to esphin the method by the 
use of i eonciete ex implc Of lourse it is not limited 
to the I ise of tipples ind wives, but ina) be applied ver) 
vv idely 

U) wa) of illustrating how to change from one systc m 
of units to aiiothei, 1 hive diiwn i pur of double ended 
mows in the middle of the ehirt, which show the mag 
nitude ind diiection of the movement of each of the 
cuived lines with its sli light dotted eontinuaticms, which 
will lx. necessity in order to leid the lesults in inches 
instead of in centimetres I he one rel iting to velocities 
IS inclined at 45, is both the veloeit) mil w ive length 
aie equally changed in the latio of 2 54 i, or i 3937 
On the other h ind, the frequency being a mere nuinlx.r 
IS not iffeeted, except in so fir as the wave length will 
be expressed by a different number Hence the dircc 
tion of sliding is here honzontal and the same in amount 
as cither component of the other 1 he sc ale lines must 
then be out in pii illel to their former directions, and 
tunning through points for which the vertical scale read 
ing has the numi riial viluc of the const int according to 
the system of units chosen C \ Uovs 

\Nott The numeneal values lepiesentcd by the ver 
tical and honzontal lines in each square in the diagram 
are I, I s. 2, 2 c 3, 3 j, 4, 4 «, s, 5 5. ^ 6 5, 7, 7 5 , 9 , 10 

rhe number of lines m the Human sheets is five tunes as 
great but thev ire drawn in thiee dcgiecs of d irkness to 
distinguish them —C \ H ] 


A KhlEBsBMAllVh meetuig of ftiends and admirers of the 
late Mr Huxley was held on Ihursday afteincran, at the rooms 
of the Royal bociety, under the chainnaiiship of Lord Kelvin, 
r K b , to consider what steps should be t^en to imtute a 
national memorial It was drtennmed to call a general public 
meeting after the autumn recess, and, in the meantime, to form 
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a genend committee Sir John 1 ubbock (15 Lombard street) 
has consented to act os treasurer and Prof (• B Howes (Royal 
College of Scitnct, South Kensington) as secretary to the pro 
vtsinnal committee 

Wb notice -dso, that it is proposed to establish a memorial to 
conimemurate the connection of Huxley with the Channg Cross 
Hospital Medttnl School At a meeting held at the School on 
Inesday, the following resoluUon was passed —“That the 
memorial shall take the form of a Huxley seholardip and modal 
to be swarded annually at the Channg Cross Hospital Medical 
School, and that if funds permit an annual public lecture at the 
Channg Cross Medical School ileabng with recent advances in 
science, and their bearing upon medicine shall be instituted ” 

Wl Iinderstind that a large niajonty iif those bellows of the 
Royil ScKiety wh 1 have expressed an opmion on the matter, 
being in ftv ur of retaining the present quarto form of the 
J'hiltiopJii il JianioittoH , the President and Council have 
decided to retain that form As stated m a circular recently 
addressed to ] allows, the President and Couneil, finding that 
the majority >f ih ise expressing their upimon were in favour of a 
royal octavo form for the I'roiiiJiiiip, have decided to adopt that 
form the (hinge will probably be made at the lieginning of 

Sevikvi new instinies of generous gifts for the advance 
mem of scienlifii knowledge are reported in tnun e Mr Archi 
liald, Presidint of the Trustees of byraeuse Cniversity, has 
offered to 11 ne < f six suUcriliets for funds to Imild a hall of 
science costing iliout 30,000 The I niversily has also lietn 
oflered ,^3000 and ;62O,000 towards a new medical college 
Another \merican institution which has henefiteil by the 
eindemie 1 f gcneiosity which has lately prevailed in the United 
States IS the |< hiis Hopkins I niveisily, which lias received from 
Mn Wilhinisa sum of money suftirient to estabhsh a lecture 
ahip in geology in memory of the late Prof George II Wilhams 
bir Vrthiheld (>eikie has been inviltd to lx, first lecturer 

The sum >f ,^50,000 required for the New \nik Botanic 
Garden has been contributed by twenty two donors Sub 
scnptions of ,£5000 were given by each of the following — 
Mr J P Mirgin Columhui College Mr Andrew Car 
negie, Mr C \aiiderbiU, Mr J H Rockefeller Mr U O 
Mills, Judgi \ Brown Mr Wm b Dodge, Mr J A 
Serymser, and Mr Wm C Schcnntrhom each gave £viOO 
and there were eight siibscnbcrs of £1000 each The act 
of ineorjioration required that this amount be collected for an 
endowment Ihe eily must now raise too 000 by bonds for 
building purposes and provide 250 acres of land in Bronx Park 
Ihis put of the agreement will probably soon be earned out, so 
New Vork may look to possessing shortly a botanic garden of the 
first order Wnling with reference to the prospect in Setentt of 
July 5, Prof (r I froodall, of Harvard Lmveruty, remarks 
“ To Columbii College and the other educational institutions of 
New \ork and vicinity, this new appliance for instruction will 
mean mdeed a great deal To all the citirens who are to 
Ukc advantage of the opportunities for instrucQon which the 
garden will afford, Bronx Park will be a constant delight But 
far beyond these limits, wide as they are, the garden will exert 
a profound and beneficial influence Other cities will surely be 
stimulated by this noble movement and ennch their park systems 
with an educations! ud of the greatest value bormerly botanic 
gardens, attached even m a remote manner to educational 
institutions, were largely used for the cultivation of medicinal 
plants, and for the reception of species from distant lands Of 
course, this uu, although its importance » now relatively less 
than ever before, will still long continue to be a fimtor m the 
direction of acuvities But here and there new phases of jdant 
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relationi tre lietng (iKplayed in the greater gardink, and with the 
moat gratiiyu^ results (lengratdiical questions are askul and 
answered by skiliiil grouping of species, and in the irost attractive 
way The bearmg of climate on the structure, habit, and 
possibilities of plants is made prominent in an interesting fashion 
The capabilities of useful plants and the evtenuon of their range 
of usefulness comprise another phase of illustration whieh 
always sets visitors to thinking Beyond and, we may say 
above these questions, which are pretty stnctly utilitanan, there 
comes nowa^ys another cliss of illustrilions which are of the 
highest educational value in a cnmiminity, namely, the 
tnological features which are iniested with such important 
relations to all departments of inlelleeiual activity ’ 

Wb regret to announce the death of Prof h lietjen, for 
many years jiast Director of the Kechemnstitut of the Berlin Ob 
servatory, and editor of the tUrhurr 4\troucmifilus Jahthutk 
also of Prof (, b W Sporer, of the Potsdam Observatory, 
well known amongst astronomers for his sohr observations 

A s 1 m !■ to Boussingault was unveileil at the Pans 
Consersatoirc des Arts et \Utiers last week The brench 
Minister of Vgneulture, who presided it the inauguration, 
pomted out how very largely Bsussingaull s work had benefited 
agriculture The funds for the erection of the monument were 
raised by public subscription, through a Committee of which M 
Schloesing was the president 

A irvv diys ago ihi Munieipvl Council of Pans, ind 
the (leneral C luncil of the Seme, presented Dr I Roux, 
who has dev jted so miieh attention to the anti toxie scrum 
treatment of diphtheria, with two gold medals struck in his 
honour \I Pasteur was unable to lie (tresent on account of 
lU health, but he sent a letter in which he expressed his great 
gntificstion St the wvy in which the imimcipality were publicly 
expressing their appreeiaton of the work of his pupil and 
collaborator 

Sib Winivsf H biowi'R, K C 11, his been elected aCor 
lespondant of the Pans \cadeniy ol Sciences and Prof C >hn 
has been elected to succeed the hte M irquis dc Sap rta as 
Correspondant in the Section of Hitiny 

Thk death is announced of Dr Hermann Knoblauch, Presi 
dent of the Kaiserliche I eo|x)ldinisch Csrolinische 'Mcademie 
of Halle He died in the seventy sixth year of his ige on 
June yoth 

Dr F/tniVN bKVNkiiN, Professor of Mathematics m the 
Johns Hopkins C niversity, has resigned his position in order lo 
take up editorial work on the Baitviwi Next, r 

M Pain Sim SMS has returned fr mi Turkish Armenia 
with large collections of rare plants 

Sir Luvvakii 1 swson will distnbute the prizes to the 
students of the Charing Cross Hospital Medical School this 
afternoon, at 4 o’clock Next Thursday evening, the dutribu 
turn of pnres to the students-wf the Dental Hospital of Ixmdoo 
will be made by Sir illiam MacCormac, at a conversazione to 
be held in be Royal Institute Callenes, Pnnees Hall, 
Piceadilly 

Tub University of Chicago has decided to add Terrestrial 
Physics to the subjects tiught in the Physical Department under 
Pr^ Michelson, ssys the -fsnri a» Mettoroiogital fmrnal 
Dr L A Bauer has just commenced courses m terrestnal 
magnetism, thermodynamics of the atmosphere, and dynamic 
meteondogy This step marks a new era,in the development of 
the study of meteorology in the Umted Sbftes 
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Pkoi F OuoRi,orihe Seismologieal Instituli f rokio,con 
tributes an interesting pajar on the velocity of earthquake waves to 
the MUlttno of the new Italian Seism^ogiral Six lety (vol 1 , 
1895, pp 52-60) Ihe rhiei value of Ins investignti m Itea in the 
fiict timt the distances traiersetl ore generally short and the bmes 
exceedingly accurate so th il we thus obtain some idea of the 
surfime velocity m the neighinurhood of Ihe epicentre The 
mean velocity for twenty Im earthquakes (1891 94) is found 
to be 2 04 km jxsr sec ind 1 r»f Omori als i sh iws that for 
earthquakes originating 111 the same region, the vel city is prae 
tie illy constant, whatever la the intensity of the initiil disturb 
ance or the distance of thi place of observation frim the centre 
Tits pnres and medals f the Pans Soeietc U 1 nioumgemenl 
have just been awarded Ihepn/e of twelve th lusand frincs 
awarded every sis yi irs to the aiilhr r of thi m )st use 
fill discovery to 1 rench industry, has hern given Iv Prof 
I ippmann, for his methml f photographing lol nirs Among 
the other awards we noiiie the following I nre of 2000 frines 
tvM I Osmond for his w irks on the iniiiosinpii inilysis o| 
steel, of which an account is given m the May hull tm of the 
SiKiety, 500 francs t > M I ,arfon for his vv rk on In 
Pratique du temtuner looo francs to M Ch Tellier 500 
to M Lscrois, 500 to M Maignen, and 500 to M Schlum 
beiger, for the punhestmn of p Kablt waters , 500 francs each 
to M Lartigue ind M Kou\ for their investigilK ns in on 
nection with the electneal instillations, 1000 fraiu s t • M 
( uerner, 500 francs to M Allard and 500 frvnes 11 M Vlartin 
for their agnrultural studns Ihe gnml geld inedil iwirdetl 
every six years for works which hive exercised the gaitest 
influence ujxin the progress ol I reneh industry dunng the pre 
eeeding six yeirs, his lietn given to the C mute le 1 \fnque 
fnn^oise for their great services to \fninii fol misitim 
Thi current number if the AnnaUs ,/> flHittliit Pa tear 
contiins an ofiieiil account if the antinbic inoeuliti ns carried 
out at the Pasteur Institute m l*ins dunng the past yeai !• rom 
this It apiieirs thit 1387 jicrsons were treated, ut f which 
seven died subsequently On comparing the stitisties for list 
year with those eominltd for 1803 we And thit ilthough the 
total mimlitr jf admissi ms fell shvrl list yeir ly2<ii of the 
hpite reached m thi previ >us year yet Fngland s i mtril ution 
in the shajie of pitients rose fr mi 23 m 1893 lo is niiny is 128 
in 1894 Thus in spite of the broadcist cireulati n f a vast 
amount of sentimental opixrtition to the carry mg out of I asteurs 
intirabic treatment in this 1 ountry we appear t > be developing 
an increasing desire to avail iiirsclves of thi lieiiehls to be 
denved from its use across the Channel ' In ill 226 f reigners 
were treated in the Institute 1 ist yeir. Spun ind (■neee eich 
sendmg 26, Belgium 16, Turkey, 7 Russia ml I gypt, 1 
each, and Holland, 2 whilst under the heiding Indes 
Anglaises we find 19 as c inipircd with 14 last year 

In connection with the questions lately raised is l the reliti m 
of s|)ectratomolteulai structure 11 is interesting to recall a |ia[ier 
by Prof I der ind and Mr \ ilenla, communieiteU to the \ lenn i 
Academy a year ago Mr J b Vmes summarises the jiaper in 
the May iitnphjnual/eutual ‘TTie paper deils 

with the diflerent qieclra of mercury Observations on the are 
and spark spectra and on the ordinary (icissler tulie discharge 
showed that all three were ihke, the most prominent lines m 
one spectrum being also the most prominent in the others But 
two entirely new spectr i were discovered. If mercury vapiur 
IS dutilliDg at a low pressure through a capilUry tulxr, and if a 
spark be poased through it, speetn are observed which ire quite 
distinct Crom the ordinary one If there is a large nundier of 
Ixyden jois in circuit, the spectrum consists < f un tumieiut 
number of fine, sharp lines , hut if there are no jirs in circuit, 
the spectrum is entirely changed , it becomes a senes of bands 
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whust kIels are towards the red One »pectrum 11 just as | 
com) Iiie -u the other, neither one being a d^elopment of the 
othir ihe bend qiecirum cofrespooda to a tnfle lower tem 
peratun than the new line spectrum j but it is difiicult to see 
h )w Lomplexity of niolixular ktructure can account for the dif 
feruice between the two spectra in the cate of mercury, whose 
vapour IS monatomu: Tlus has, of coune, a matt important 
bearuig on the theory of bond and line spectra, and seems to 
decide definitely against some of the present ideas concerning 

The Luirent number of WudemoMtfi Auuuleu contains a 
pajier by Herr J F Myert on the influence of gates dissolved 
m the electrolyte of a silver \ oltameter on the weight of deposited 
stiver The author finds, as hat previously bcin shown by 
Schuster and Crossle} that if the same current is tent through 
two vdtameters containing neutral solutions of silver mtrate of 
the same strength and at the same tempersture one voltameter 
being in s vacuum snd the hther m air, then the weight of the 
silver depokited in the s-ieuum voltameter is for a solution 
containing from 20 to 40 per cent of silver nitrate, abrut o l 
per cent greater than that of the silser deposited in the other 
voltameter 1 or a 5 per cent solution, the difference is some 
what smaller If the soluti m is saturated with carbon dioxide 
ithe deposit is about o 055 per cent tighter than when the 
solution IS saturated with air With nitrogen, however the 
deposit IS about 005 per eent heavier than with air Ihe 
electncal resistance i f a 5 per cent solution saturated with air 
IS practically the same os that of the same solution m a vacuum 
With 1 current if more than 0 25 ampere, it is found that m 
vacuum an evolution of gas tsVes plate at the anode The 
author has also examineil the grey deposit whieh is formed on 
the anode and finds that it c msists of pure silver oxide 

Tmr results if some ol servatinns on drchnation made by M 
Oi Ijagnnge, which if unaffected by some unsuspected error, 
are most unexpected are given in a recent number of the 
Cmn^t rtttdHs (June 17, 1895) Dunng the last three years the 
author has been making ibservaiions of declination at the Uccle 
Observatory at Brussels, using for this purpose magnets having 
very different magnetic moments fie finds that systematic 
diflcrences occur in the v dues obtamed, but what is most 
astonishing is that diminution within certam limits, of the 
magnetic moment of the magnet causes an ampbfication of the 
observed changes in declination In one set of ohservatioas, 
lasting for six months one of the magnets consisted of the 
almost astatic magnetic system taken from a galvanometer 
Byoomixuing the readings obtained with this system of magnets 
with those obtained on the self regutenng magnetometers, it 
was found that the amphtude of the movements of the galva 
nometer needle was from fifteen to twenty five times as great 
as that of the magnetometer needle Another set of observabons 
have been made with a large steel nugnet, only feebly 
magnetised however, so that its magnetic moment was onlj 
about of that of the magnet of the magnetograph This 
magnet was suspended by a hne platinum wire, and here agam 
the amplitude of movement of the feebly magnetised bar sras 
greater than that of the more strongly magnetised one 

Wr have received BulUtuu Nos 119-124 of the Michigan 
Agncnltural Lxpenmenl Statum, deahngwnth a variety of subjects 
of horticultural interest With regard to the trouUesome 
disease of tomato rot, which u often the cause of senous loss, it 
IS stated that spraymg with Bordeaux mixture is efficacious 
Last season, when the tomatoes had growm to the sue 1^ 
htckoiy nuts, the plants were given a thorough spraying, and 
three weeks later the applicatian was repeated Very little rot 
was noticed on the spnijed planta, whilst on those whuh were 
purjxisely left unspnjed nuiny diseased fnuts were to be seen 
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ft the nmnuuy of resulu of ezpepmoiU with potatoet» it u 
said that potatoes detenorate rapidly under ordinary cultivation, 
and It » necessary to feeqnently change seM in order to keep 
them m theu pnstme punty and excetlence We need go no 
fiurther than Ireland, with lU worn out variety of the Champion 
potato, foe a case m point As a treatment for apple scab 
(FtuutMbtmdeiulrttuim.VM )itwieeaannendedtothimigfaly 
spray the trees before growth begins in spring, with copper 
sulphate solution Thu should be followed with an application 
of Bordeaux mixture as soon as the blossoms have fellm In a 
wet season two or three more dressings will be necessary to pro 
duce the best resnlts The addition of Fans green to the second 
and thud applications will keep the codim moth and the canker 
worm m cheek A caution a given never to spray with 
arsemtes when fruit trees are m bloom, or the beru will be 
killed 

An attempt at a partial restoration of the geography of the 
wporM m Cretaceous times u nutde by Dr I> Kossmat, of 
Vienna, in the May number of the AttonU of the Indian 
Geological Surve) He recognises the broad distinction of 
Atlantic and Pacific fiiunal provincea in Cretaceous tunes, a dis 
tiiiction very marked in the northern hemisjdiere, but disappear 
mg to the south of the then existing Indo Aftiean comment 
The Cretaceous beds of Southern Indui form the clearest ImU 
between the two, combiiung in their feuna the typical Paafic 
forms with others characteristic of Central hurope Theu con 
nection with the tatter area was a roundabout one, through 
Natal, Angola, and the Atlantic, by which they are also linked 
to the Cenomanian and Daman deposits of Brazil The feuna 
of Northern India u quite distinct, and must be regarded as 
mhabitmg the easterly termination of the Mediterranean pro 
vmce, one which sras an almost isolated area though to the 
weatward, in Ihe Goeau beds and those of Southern France, we 
can see evidenie of a connection with the Atlantic Further 
wetf a similar feuna is found m the Antilles, and extends even 
into the Pacific region m Peru The buna of North America 
I shows close afimities snth that of burope, and lesa marked 
' relatuns to that of Southern Indw, while it stands sharply con 
^ trasted with that of the Pacific side of the contment The 
upper Cretaceous beds of Atlantic fiunes are found, however, 
to extend into British Colnmbui and Queen Charlottes 
Islands, and there test upon lower Cretaceous beds of Pacific 
fiicics Ihe Amencan continent must thus have existed as two 
great msular masses forming a barrier between the two great 
manoe provinces broken across by two arms of the sea The 
author purposes constructing a chart to embody these con 
elusions 

Thai quite a considerable number of bacteria exist which 
will only grow at such high temjientures as he between 50^ and 
70° C , was first shown by Glo^ , but bis mvestigaUons only 
succeeded m demonstrating them in the superficial layers of soil 
Now, however we know that such bactena are to be found in 
nver water and mud, m Ibeces, and at considerable depths m the 
soil Quite recently Dr Lydia Kabmowitsch has made ex 
tensiTe researches m Dr R Koch s laboratory on these so 
called thermophilic bactena, and theu distnbmion appears to 
ba much wider than was at first supposed Thus Dr Rabsno 
wntseh has found them abundantly present in surface soil cot 
lected iirom various parts of Beriin and other places m Germany, 
they were also discovered in fi«shly fallen snow, indicating theu 
probable presence in the au, and laige numbers were obtained 
from nver Spree water, although they were not found m the 
Berbn water sup^, they were also isolated bem excie- 
mentitioas matter dnnved from horsea, cows, goats, dogs, 
rabbits, ducks, parrots, some fish and other coU-blooded 
anunals, such as the frog and python Thcae bactena are also 
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p few n t u large numbers In the mouth and all along the intea 
tlnal tract of man Cow's milk contains them, and they are 
SMt destroyed even when the latter is vigorously boiled The 
most lavouiable temperature for the growth of these thermophilic 
iMdlh lies between 60* and 70* C , but they may be mduced to 
grow also between yf and 44* C It would be interesting to 
learn what part is plapsd by thine bacteria in nature, and it is to 
behopedthatDr Rabmowitsch will continuethese investigations, 
and instruct us as to these Ainctions of thermophilic bacteria 

Da J Hann has sent us a copy of his paper on the condi 
tioos of atmospheric electricity on the summit of the Soimblick 
mountam, deduced from the records of an improved registenng 
hair hygrometer by Richard, which had been adjusted and tested 
at the Central Meteorologieal Office m Vienna The discussion 
IS one of much importance, and the subject is treated by Dr 
Hann in a very thorough manner, but the space at our disposal 
will only allow us to notice bnefly some of the general results 
The yearly range of relative humidity on the mountain is the re 
-verse of what it u over the plains, the minimum, or greatest dry 
ness, oecurs m wmter and the maximum in spring and summer 
This much was known from observations at Alpine stations but at 
these the uncertainty of the behaviour of the hygrometers in low 
temperatures made the results doubtful Temperature and vapour 
pressure on theSormblick run m nearly parallel curves, each degree 
•of difference of tempemture corresponds to a change of tension of 
vapour in the same direction With regard to the daily range, it is 
frmnd that m all, except the three winter months, there is low 
relative humidity m the morning and a great humidity during the 
evening and night In winter, however, the case is very dif 
ferent, from about ^ p m to yh a m the relative humidity 
remains below the mean, and from ph a m to 5h p m it is 
above the mean The daily range of aboolute humidity (vapour 
tensiao) u nearly the same in all seasons of the year, the 
minimum occurs tarty in the morning, and the maximum m the 
afternoon The most remarkable feature in the daily range of 
relative humidity is that on very clear and warm days, long before 
the rise of the sun has any eflett, the humidity &lls below the 
mean value on the Sonnbliik, and by about 6h in the morning, it 
has fallen nearly 7 per cent below the tiaily mean Thu important 
&ct seems to ^w that the relative dryness of the torenoon on 
mountams u due to a descending movement of the atmosphere 
caused by the winds blowing from the mountains to the vallejs 
during night time, and thus cooling the sides of the mountaiiw 

The }v\y/enrmU of the Chemical Society contains the paper 
•cm “ Hehum, a Constituent of certain Minerals,” by Prof W 
Ramsay, Dr J Norman Collie, and Mr M Travers resd 
before the Society at the last meeting There are also fifteen 
other papers read before the Society, and 138 pages of abstracts 
of c hemie a l papers published m other journals 

With the current number, the Mtdttal Magcmn* enters upon 
Its fourth year of issue The magazine is always readable not 
only by members of the medical profession, but by the laity, and 
the pqiers which it publishes on medical history and literature arc 
invariably of general, as weU os technuaU, mterest We notice 
among the articles in the number before us, one on *' Mountain 
SKlcnm,” by Dr H Kronecker, and another on " Immumty, 
by Dr J G Sinclair Coghill 

Undee Betamk anew 

ocntributioa to general botanical literature is announced, to be 
edited by Dr M FfinfrtUck, and published by Ndgele, of 
Stuttgart The first number, which is already published, am 
tains papers on the physiology of woody plsints, by LuU, on 
the action of " Bordeaux bruhe” and lU conaUtuents on 
jyrm bngA and on the uredespores of }l^tennta e»rmata and 
en the oily excretions of calcareous lichens, by the editor 
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Thf report for 1894 of the AmeiKan Museum of Natural 
History shows that a number of valnaUe speamenv were added 
to the collections last jear The new wing, for the bulkbog 
and eqmpment of which 550,000 dcdlars {£110 000) were voted 
in 1893 and 1894, is approaching completion, and u expected 
to be opened to the public 111 the autumn Since the prepora 
lion of the report, the I egislature has given power to the 
authonties of New \ork City to appropnate 100,000 for a 
further enlargement of the museum, and ftir an increased grant 
of £4000 annually, for maintenance. The erection and equip* 
ment of another wing to the museum will provide the focilities 
for carrying out the plans of the Trustees for the esublishment 
of a great department of Anthropology 

The report of the Trustees of the South African Museum, fof 
the year 1894, has been received As the staff of the museum 
does nut indude collectors it is gratifying to learn that nearly 
seven thousand specimens were presented by private adlertors 
during last year That the museum is appreewted is evulenced 
by the fict that the number of visitors m 1894 was nearly 
twenty six thousand The Curator, Mr R Tnmen, has com 
pleted the manusenpt of descnptions of new Lepidoptera from 
M-ishunalond, which will be published at the begmning of the 
year He has also begun the incorporation of the tropical 
\frican insects of this order in the South African collection, 
ado| ting the 16° of latitude S as the South African limit The 
staff has been increased by the appoinlment of Dr G S 
Curst vr|>lune as ossistmt in the department of geology and 
mineralogy A report by him, on the existing collection of that 
department as at prcM-nt exhibited is appended to the report 
t f the Trustees 

Thp additions to the Zoological Society’s Gardens during the 
past week include a Campbclli Monkey {Cen»fUhtfUi campbelb) 
from West Africa, presented by Mu» C Thompson, a Yellow 
lulled Sheathbill (CAumu captured at sea, presented by 
Captain Plunket, four Common Chameleons (Chamahen vui 
gartt) from Egypt presented by Mr J C Mitchell, a Sharp 
nosed Crocodile [Crocotiilui a utus) from Columbia, presented 
by Mr James G Green a R >yal Python (Pjtkon rtgtMi) from 
West Africa presented by Colonel Predenck Cardew, an 
Alexamlra I’kiiakeet [PofyUhs aUxandra) from Australia, 
<ax Grey P rancolins (rrancohnui pmtumaHus) from Mombossa, 
a Black Tortotse (Testudo cariemma) from South America, 
deposited, hve Fennec Poxes [Canit antu), two Vanegated 
Jackals {Canu ranegufiu), Iwi Iibyan Zonllas (Idmyx 
Ijfit t) two Pgyptian Cats (/>/« ekams), three Dorcas Gazelles 
{Gallia Dtrtat), four White Peluams {Pekianus orucrotaUu), 
a Grey Monitor (VaroHHt grurui), from Cairo, received in 
exchange, a Wapiti Deer (Cervfu cauadautt), two Short 
headed Phalangers (Biltdrus brttnitps) bom m the Gardens 

OUR ASTRONOMICAL COLUMN 

Tiip Nfvv Madras Observaiory —Prof Mtehie Smith, 
the kuccesaor of Mr Pogson at Madias, has lately made known 
a few particulars relating to the new Solar Phymes Ob 
servatory which is to be erected m India The funds have 
been voted by the Indian (,ovemment, and the site selected u 
in the Paloni Hills at Kodoikanal, 300 miles south of Madias 
The doily work of photographing the sun, which u now earned 
on for the Solar Physics Committee at Dehra Dftn by the 
officers of the Indum Trigonometrical Survey, will form port of 
the routine work of the new observatory It u also pnqiosed to 
undertake a^ematic spectroscopic examination of the sun, but 
the details of this portion of the programme have not yet been 
finally determined upon The climate of kodaikair-' ‘~ 
be almost all tliRt can be desired for aatronomio 
The mean daily temperature vanes from 54* i C 11 
to 63* a C m May, while the rainfall is about 47} inches From 
March to Decern^ in the year m which observations were 
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uptciilly made, the lirighl luiKihino amounted 101634 hours, 
thi mormng u usually bright until about eleven u clMk, then 
I loudi come up and k ntmue until about four o cluck , by aix 
o clock the aky is geninilly cloudlcsa I acept during the north 
uist monsoon, a nigh* uhich itwbolly cloudy la almoat unknown 
I'ndir theae highly adxantagcoiu conditions, there is every 
prospect that the establishment of tbia obaervatory will result m 
a great gam to astronomy, espectally in the depsrtmenl of solar 
idiyaica 

Star Ca i ai cm t i s An admirable r^suuU of the history of 
star cataloguing from the pen of Mdlle Xlumpke the gifted 
directreas of the Hm fan det Misurtt of the IHins Observatory, 
appears in the current number of the Bulleltn of the Astro 
nomical Society oi hranee hrom an instrumental point of view 
three great epochs may be recognised, each markco bysomcitn 
portent discovery The first epoch is that in which the lint of 
viuon IS defined by hollow cybnders or by an alidade, and 
extends from the time of Hippvchus to that of Hexelius, it 
eompnses the catalc^ies of Hipparchus, Itolemy, I lugh Btigh, 
and Tycho Brahe TV catalo^e of Heeelins, though drawn 
up from oliservations with the naked eye, marks a transition 
period, as he took -ulvantage of the application of the pendulum 
to the regulation of clucks 

The second e|ioch is marked by the application of the tele 
scope for accurate sighting of the heavenly lx dies, and the 
employment of the sidereal clock This period c< mmenced with 
hlatnateed, snd extends even to the present time In the third 
epoch the photographic plate replaces the eye Enthusiasm for 
(bia mctiuid of cataloguing the stars commenced with the fine 
results obtamed by the Ilenrys, Imt it should nut befcigotten 
that as far lau'k as 1865, Kuth^ord ulituined photographs of 
stars down to the ninth magnitude, and that he clearly foresaw 
(he advantages to he derived from the photogriphie method 
All the world knows now that a great ^otographic chart of the I 
heavens, initiated by the late Admiral Mouche/ is in course of 
construction, eighteen observatories |iartieiixtting in the gigantic 
undertaking Mdlle Klumpke estimates that this mtemationil I 
catalogue will contain upwaras of three millions of stars 

The photogriphie metlnxl however, does not yet aptiear to 1 
be Without imperfeclions as the impressions on the negatives ire I 
not certainly ^rmanent In a eommunicatiun to the editor of 1 
the Oiserta/tij Ur Isavc Roberts gives some figures relating to 
the disappearance of the smsller images in the course of years 
in one nqpitive no less than 130 out of 364 star images had dis ' 
appeared in nine and a eiuarter years Hence it u important that 
as short a time as |xissible shoultl elapse between the taking of a 
photograph and its rciluctien, or, lielter still, its manifolding by 
some earlxHi process 


THE PLALl OE ARGON AMONG THI 
FLEMTNTS 

'T'lIE poNitiun of argon iii a classihcation of the elements 
depending on atomic weights has been recently defined liy 
C J Reed {/ourHal oj Ihi. Iraniitn InsWute July) The 
elements are assigned positions on a idane detemuiied liy 
ala usa; pru)xirtional to their atomic weights and ordinates 
proportional to their valency Oxygen is assumeil to have an 
electronegative valency s and the valency of other elements is 
lefinrired to this as standard, electro positive valency is 
measured upwards, electro negative downwards from the rent 
axil Under these conditions most of the elements fall on a 
peculiar senes of double, ecjui distant, parallel straight hues, 
connecting elements m order of theu atomic weights and 
aeparated sltenmlcly by distances corresponding to one and 
aixtcen units of atomic weight respectively 

If the plane be now folded into a cylinder with avis parallel to 
the atwcissje ind a circumference of eight units of valency, it u 
found that the upper and lower parts of the connecting lines 
coincide, the whole of these lines then form a isuallel pair of 
spirals on the surface of the cylmder, and valency in angular 
measure becomes direi ily proportional to atomic weight 
The regularity with which the elements of lower atomic weight 
'all alternately on each of the parallel spirals is very striking, but 
this regularity is not maintainM among elements of high atomic 
weight, noublc deviations occurring with most of the elemenu 
of which the atomic weight ranges from too to 130 Ihe asu 
erf atomic weiilMt represents the valency + o or -t- 8 and is cut 
by the double s|)iral in fillcen points There should (hen be a 
KO 1342, VOL 52] 


group of fifteen elements having a valency of zero or eight, and 
Uieir atomic wcighu should be, respectively, 4, ao, 36, 43, 6S, 
84, too, 116, 132, 148, 164, 180, 196, 212, and 228 All the 
known elements appear to be grouped together on certain regioM' 
of the surfiu.e of the cylinder, other ports remaining coniparatlvely 
hare The only memliert of this family to be expected to occur 
in terrestrul matter will be those m the inhabited regions of the 
cylinder surface The hypothetical elements having atomic 
weic^ls 20, 36 84 and 132 ore the most necessary from this 
point of view 

4 seems ressonable to suppose firom the peculwr position of 
these elements on the Imrder line Ixtween electro ne^tive and 
electro {xisilive valencies, that they should be more strongly 
electro negstivethan the corresponding members of the sulphur 
group, and should nevertheless be without valency (or octads) 
ney should, in general, be more volatile than the corresponding 
memixrs 01 the suljihur group As electro negative valency 
diminishes in any group with merease of atomic weight, the 
element 196, if it exists cannot be expected to be elwtru 
negative Ihis element should lie a vulatUe metal, heavier and 
scarcer than g >Id, ind capable of easier reduction to the metallic 
stete. It should be caixible of forming an ovide KO4 or a salt 
K,ROi The volatile metal osmium agrees with the require 
meiits of this element very closely Similarly, ruthemum may 
possibly be the element loa 

hmiuly argon ialls naturally into the place of element 20, and 
possesses so fir as is known, the properties to Ik expect^ of 
this element in positiim 20 in the new group Argon and 
element 3b sh< ubi he com}iarativeIy abundant 111 nature, while 
84 and i)2sh>uld le scarce but not more raie than selenium 
and tellurium 

On Mr Keed s system, argon should Ik element 36 if it lx. 
monatomn as n m Iwliev eil and not 20 as he assumes the 
actual atomii weight found 39 9 would then indicate the 
possibility of the presence m argon of some small quantity of 
element 84 or element 13a It is remarkable also that, if 
helium has the at niie weight 4, it falls naturally in this group, 
and thit its at >1 nc weight deduced from the obwrved density is 
vimewhat greater than this number If this differenee should 
lx, due to the presence of some small quantity of element 84, 
then the s|x.eli(s( >] ic evidence leading to the 1 inclusion that 
irgim and helium iimtam a common constituent would lie 
explam»al 


POiKJ J gophers 01 I HI i Nil ED 
S/ATES 

|N hullttm \ J of the U S l>e)iaitment of Agnculturt, 
^ Mr Vernon Biiley gives an account of the habits and life 
history of the locket tiophers of the I mted States, which 
contains a numlxr i f mtcrestmg facts and observalir ns denved 
from various siunes Ihcse curious little nxlents hit under 
ground in Ixirruws which they tunnel m the s ill When work 
mg their way through the earth, they use the upper ineunrs as 
a puk to lix sen the gniund, while the fore feel are armed with 
struts curved cl iws for digging When a suflii tent quantity of 
soil has accumulated behind an animal, he turns m the burrow 
and pushes it out in front until an opening in the tunnel is 
reached the earth is here disehargM, ind forms a hillock 
similar to the hills thrown up by moles Ouiiher burrows are 
extended and added to year by year, and the course is marked 
b)r the hills of soil brought up to the surface liuphers do not 
hibernate, os has been commonly supposed but work steadily 
thniughout the wmter They do a great deal of mxxl in mixing 
the soil, and in this way are probably most nsenil on poor or 
uncultivated ground But, on the other hand, in agncultural 
distnets the animals are highly injurious, they devour potatoes 
and other tubers and roots in larn quantities, as well os com, 
wheat, and other farm crops, and they destroy great numbers 
of fruit trees liy gnawing utT the roots (,opher barrows oho 
often do a great dexi of damage m meadows or on the banks of 
artificial water courses bo great is the harm done by liophers, 
that m many du>tricts bounties have been offered for their cap 
tare One of the moot striking features of Pixrket Caophers u 
their pcasesnon of cheek pouches opening ouuide the mouth 
It IS commonly supposed ibat these pouches are used for carty> 
uig earth out of tbe burrows, but Mr Bailcv’s investigatioiis 
lead him unhesitatingly to the conclunun that thu view is 
erroneous, they are used only fur carrying fixxl—pieces of 
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potato and routfc, leavet, d.c —to U. eaten at laae in the 
aeciuuon of the animaU' burrows, or to be stored up for use in 
the winter The food is passed into tht. pouches w/ the fort 
feet, and the animals em^y their pockets by pressing the sides 
of the head with the fore feet from behind forwards, so that the 
contents fall out in front of them In dispoution Gophers arc 
\etj fierce , and on the rire ouasions on which they wander 
from their holes, frequently atuck passer, by without any pro 
sooilkin They arc not eery prolific animals, as is commonly 
suted, for only one litter of two or three young is i>roduced in 
a year, but, although their rate of increase is slow, their modi 
of life protects them from many enemies which attack squirrels, 
mice, and many other rodents The Poeket Gophers of the 
Lmted Slates belong to three generi Oeoiuts, Cratogromy 
and Tki>momys Mr Bailey gnes two charts illustrating 
the distnbuliun of these different genera and their constituent 
sjieiies 


LOIOUR PHOIOURAPHY 

A N imixirtant paper on the theory of colour phot igriphy is 
contnbuted to No 6nf fPicdiiMdMM i by HerrOllo 

Witner The pajar deals with the mithods of attacking this 

} rcblent which ire bistd not tiixm the photography of the dif 
erent einstituents of coloured light and their siitisequrnt re 
c i^ition—like Mr Iiess heIi<x;hroiny and similar pr Kisses 
hut ujxjn the direct prixluctii ii of 11 lour by the mfluenee 
of light uixin certain chemical sulistances The mist riiint 
and in a way the most successful of these methods is th it due 
U I ippmann nid the (|iieslion raised by Herr Wiener is whether 
the till processes invented by Ikequerel, Seelxxtk and Poiteiin 
aie Imseil u|X)n interference colours like Lippmaiiii s, or U|xiii 
‘ body colours t e colours produced by partial alisorpli m c I 
the incident light That Lippmann s colours arc due to inter 
fereitci may lx. lery simply prosed by bnathing upon a plate 
with a (ih )tti(,raph of the spectrum, when the colours quickly 
wander towards the violet end this result being due to an in 
crease in the distanie Ixlwiin the nodal layers This exjxri 
nunt cannot be applied to a spectrum photographed by 
lleciiuerel s method But Herr Wiener succeed, by a simple 
and ingenious contrisaiKi, altering the path of the rays through 
the cokiurid film hy placing a rectangular prism on the plate, 
with Its hyixitheiiusesurface in <onta< t with the speelrum This 
esperimenthad the startling result thit that part of the sjxctrum 
losered by the pnsm appeared strongly displaced towards the 
led Hence Zenker s the iry of Beiquirel s process, rnuncuted 
in 1868, which escribed the colours 11 interrerence is siilistan 
tiated Instead of Becquerel s homogeneous sheet of silver 
chloride containing aubchloride, Seebeck used the powder and 
I’oittvin mininteil the salt on paper In these two pnxisses the 
effect described is not oliserveil Hence these colours are body 
colours in these two eases The production of these body colours 
IS a very mysterious process, but the author hopes IhU here will 
eventually be found a satisfimtory solution of the problem To 
account for the pnxluction of these colours he advances a remark 
ible theory which has a well known analogy in comparative 
physi jlogy (oven a collection of compounds of silver chloride 
and subehlondeof indefinite proportions suih as those which 
Mr Carey Lea calls liy the collective iiinic of " phocochlonde, ’ 
vie must suppose according to the modem kinetic theories that 
they are undergone a rapid senes of successive modifications 
M hen the re<l comUnation hap]x.ns to be exposed to nd light, it 
reflects it without absorption, and w ill therefore no longer lx 
ifiected or changed by it Similarly fur the other cases This 
IS another process of “ adaptation * The author descnlxs some 
espenments which prove t^ this is the true explanation, and 
points out the importance oftnis view, nut only for colour y^oto 
griphy, but for the production of colours in the animal world 


rifJS SLATE AflATES OF MERIONETHSHIRE ‘ 
AN official Blue Book drawn up by a Departmental Committee 
appointed by Mr Asquith, and refemitg to the dangers of 
slate quarrying in Menonethihiie, has recently appeared After 
a brief accountmf the mode of occurrence, the method of getting 
the slate by true mining oiieralions is desenbed, aiul the pnnapal 
> Report of the fiWpaitmenul Committee uponUanon«lhiiliira*>Uit Mums 
with Appendic^ PreHnted to both Houm irnufumem bj uoimand of 
lierM^Mty 189s 
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causes of accidents are enumerated and expluned Judging by 
the statistics of the last nineteen yean, the underground vsrother 
in Merionethshire is e\| ised to greater risks than the average 
collier some 40 ix:r cent of the deaths are caused by falls of 
rock, a feet which causes n i surprise when one eoniMers the 
conditions under which the slate getten carry on their daily work 
in huge chambers, tli roofs and sides 01 which cannot be 
examined without nggiiig up lofty ladders 

An interesting table >1 death rates shows that the Merioneth 
shire slate quarrymen are latter oft os regards the safety of their 
occupaUon than many 1 iher classes of workmen, such as navvies, 
railway servants, and sailors 

The medical evidence es|xx-ially that of Dr Richard Jones, 
IS very complete, and uc leim that some of the ills of the 
Merionethshire quarrymen are practically of their own making 
Judging hy the report anl the evidence upon which it is based, 
the men are not cleanly 111 thiir ways, and if their sober habits 
lead them to rum their digestions by stewed lea, it becomes a 
questim whether their sj called, but miomplete, temperance is 
an unmixed lienefit 

1 or preventing lecidints the Committee make several useful 
suggesuons, one of the most important is their advocacy of 
‘ ihannclling machines or groove cutters, for assisting in 
getting the slate, instead 1 f violently wrenching off the blocks by 
blasting 

1 he value of the report is enhaneevl by some usefql ap)>endices, 
a cojMous index of the evidence and several woodcuts and |)lates 
llie pities ate n iteworihy as being the first instances of re pro 
ductiuns of photogni>hs in a Blue Book by the half tone process 
bivi of the eight phiticriphs wire tikin undergrountl by 
magnesium light, the two best which represent ladders set up 
in underground chamixrs, are the w irk of Mr Burrow, of 
(amlorne aliealy well kniwn ly his successful pictures of 
Giinish mines • 

The rejxirt is signed by Mr Le Neve hosier, the Inspector of 
Mines or the distnil Air J h (ireavcs, the owner of one of 
the largest slete mines Mr L 1 Jones and Mr I J Ivans, 
Ixith quarry minagers of wide ivpenenie and Mr 1 Jenkins. 
Presiclent c f the (Juarrymen s Union 1 he opinions of a practical 
( immittee of this kind ire entitled to consideration, and it will 
1 h iiiti resting to n ite h )w fir their suggesti ms are carried out, 
an I h >w far they attain their object vi/ the increased safety 
and general well being of the Menoiiethslnre quarrymen 


I HI RLIAIIOVOI lilOLOOi lOOlO 
LOU It AI INI IS TIUA nON ' 

H 

liii Ki 1 siivs Chromiiix levi Valiloi Inssii Kfmains. 
U 1 IlClINtj the ulei of sixcial endowment held by early 
ge dogisls we must consulir the relative 1 hronolngical value 
of fissil lenivins with lefercnec 1) the natural laws whah have 
pnalurnl their chararlenslic s andgovimed the vanousioiiditions 
of their origin Much may profitably be said eoneeming the 
comparative ehnmolf giral value < f the different genera fumhes, 
Ai , belonging to mt and the same class of any bramh of 
either tlx animal or vegi I ilile kingdom or to different classes, 
but I projKise t > discuss only the broader relations to one 
another of the ni iie general kinds of fossil remains These 
discussions will relate to the time range of caih of those general 
kinds, the vanous eonililions under which they have lieen 
preseneil the various inmlitions of habiut of the ammols and 
plants which they represent the relative rite of evolutional 
development of the diRtrent kinds and thtir differences of 
reciiirucal relation to one another - 

No fact in histomal geology is more conspicuous than that 
of the great differences in time range of the various kinds of 
organic forms some of them having ranged through the whole 
of the time represented by the geolomcal scale, while others, 
and among them some of the biolngically most important kinds, 
ranged through only a lomparatively small jairt of it 

A special grouyung of the different kinds of fossil remains u 
more appropriate for these ihseussions than isa stnctly syslenialx 
one, and I have therefore ulopted the following (a) marine 
iDvertebratss (A) non marme and land invertebrates, ( ) fishei, 
(d) balrochians and reiililes, (i) lards, (/) mammals, and 
> Hy ( borlas A White Abstract of a serwa of eiabt rsuvs pufalMhcd in 
the Vutpan of the United States \ itional MuMum (Continu'd rrom p *61 
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incluuvc, reprewnt the tunc ruigt uf the kuidb uT animaU -ind 
planu which h*ve lUrauly been mentioned, and which for 
convenience of reference are anin recorded with their corre i 
sponding lettera at the foot of the table Thn method of 
mronpint, the different kmd^ of anunal^ and plants, as already 
tntimated u adu^ed only for present convenience in making 
comparisons of chronological values All the principal kinds 
which are designated in the usual systematic classificuion an. 
however, included m these special groups, the few that are 
omitted being regarded as of little or no importance in this 
connection The dotted portion of certam of the lines imhcates 
uncertainty as to the real extent of the time lange which is 
shown them, because of impend or doubtful representation 
of those kinds by discovered fossil remains 

Of all the anisnals which have existed upon thi earth, and of 
which Kmains have been discovered only those of marine inverte 
brates have been found to range through the whole geological 
scale fhe tune range of these important portions of the animal 
kingdom is lepraiented by the group of five perpoidicalar lines 
under the letter A The marine mvertebrate life thus repre 
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sented includes the 1 rotosoa, Ccelenterata, Annuloida Annulosa, 
and MoUusca, the latter inchidiiv the Mollascoida Ttmt is, it 
includes five of the six sub kmgdoms or branches of tte ammal 
kii^om 

Ihe non manne and land invertebrates, the time lange of which 
IS intended to he represented in the table by the two perpendicular 
lines under the letter B are only msecta and fi«h svater, 
brackish water and land molluscs The discovered foatil 


remains of all other non mannt aixl land mvertebiates are 
regarded as cither too rare or too unimportant to beprofitably 
considered in the comparuons which are to follow The longer 
of the two lints may be taken os representing the known time 
range of insects and the shorter that of land and non manne 


rhe pair of jicrpendicular lines m the table under the letter C 
shows the approximate tunc range of sll the sanons kinds of 
animal remains which base been referred to the fishes The 
sh >rter of the twe lines indicates the known range of the teleostean 
lishts and the longer thsl of the other kuids, the latter 
mcluding certun forms that differ materially from any living 
fishes 

The tune range f hatrachians and reptiles so fer as it la 
knosm IS shown by the three perpcndunilar lines m the table 
under the letter I> that of the dinosaurs alone being represented 
by the sh irtest line f the three 

The km wn time range of buds u represented by the single bne 
under the letter f It is here assumed that most if not all the 
fossil tracks found m Tnassic strata, and formerl) referred to 
birds are those of dinosaurs 

The two lines in the table under the letter F represent the 
knosm time range of mammals the longer line representing 
that of the non placental and the shorter that of the placentu 


ihe known lime range of land plants is represented liy the two 
lines under the letlir (j The lAorter luie represents the range 
of the dicotyledons and palms and the longer one that of all 
other kinds The alga; and dutoms are omitted from the table, 
as being of little ir no impurtante m the compnnsons and dis 
cusMons which arc to follow 

The earlier pirtion of the time range for each of the kinds of 
aramals and plants as shosm by the perpendicular lines in the 
table IS naturally me re incompletely and indefimtely represented 
by fossil remains than u the later ixirtion because the smaller 
variety and greater lanty of those earber remains and alsi m 
most cases because if the increasing difference in character from 
living forms which is observable from later to earlier formations 
In some cases h iwever, the early (lorUon of the tune range vs 
It IS now known begins so suddenly, and with forms of such high 
biological rank as t make it evident that its real beguming was 
much earlier thm it has yet been proved to be by actual dit 
covery of fossil remains fhe last mentioned feet is of great 
importance in many respects but it does nut necessarily affect 
the question under contention because all estimates of the 
relative chronological value of fossil remains must be confined to 
the kinds already known, and the application of such estimates 
must refer nnly to those portions of the geological scale in the 
strata pertaming to whieh the remains are known to occur 

It has been shosrn that it is the racial advancement 
in bioltapcal rank for all organic forms and for the 
whole (if ralogieal time that constatntes the ideal ultimate 
standard (A measure for that tune It does not necesMnly 
follow, however, that the geological scale is actually based upon 
the eombincd average rate of advancement of all those fonns, 
because this is a factor which cannot be definitely ascertained. 
Still m all cases it is necessary to a[qdy that idM so fer as is 
praeticable 

In view of the fsets recorded in the preceding paragraphs, 
the highest estimate of chronological value must necessarily be 
placed upon the fosal remauis at hose kmds which have existed 
under the most nearly umfonn conditions through the whole of 
geological tune, and which give evidence of the most nearly 
uniform advancement m bioTogical rank Accordingly, the 
remains of manne invertebrates possess fegitimate claims to a 
higber estimate of chronological value than do those of any other 


kinds 01 animau or ot plants 

It u true that the rate of development m biological rank of 
-j„_ jjjjj embnu* the entire advance for the 


whole animal kingdom, beimuae it ii_ 

now known with many highly mgamicd forms, and ends without 
including the vertebrates, but this feet does not afiectany of the 
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necetsaiy elemenU of tlwiT wpenor chronological value which 
have jt»t been mentioned llie following summary of focu 
relating to the manne mvertebrates show theu principal claims 
to the higfaest estimate of value m characterising the divisions of 
the geological scale, and m determining the geological age of the 
strata m which their remains are found 

The marme invertebrates embrace five of (he sis sub kingdoms 
or branches of the animal kingdom 

They have coexisted in every stage of geological time while 
the known time ian|« of other animals, as well os of land plants, 
hat been very much less 

The preservation of their remains having been a natural con 
sequence of the character of their habitat they are faunally 
more complete than are those of any land animw, and for the 
some reason they are florally more complete than are remains of 
land plants 

They all hved under the same or closely similar conditions and 
those conditions were more nearly uniform throughout all geo 
logical time than were those under which any other forms of life 
exTrted Their remains have therefore, produced a mure nearly 
uniform chronologieal record 

Their relations to one another were wholly congruous while 
the relations of all of them to -ill non imnne fisunas and land 
floras was more or less incongruous and In many cases e\ 
tremely so 

The formations cont-umng their remains are for the whole w rl 1 
and the whole of the geological scale &r m excess of those which 
contain the remains of any other forms of life, especially the 
remains of land plants and land animals 

CoaRBIATIVh GhOIOI V ANII ITS CrITBRIA 

The term ‘ correlative geology is not in common use but it is 
adopted as a present convemence in discussing the correlstu net 
assemblages if strata as divisions or subdivisions of the geological 
scale as it is developed m separate regions, and the identificati n 
of formations within one and the same distnet or regii n \s 
here used the term correlation refers to geological systems ir 
other comprehensive senes rf stratified rocks which occur iii 
different and more nr less widely separated parts of th< « rid 
between which parts there is no pnysicat continuity of strati 
or none that it is possible to discover Correlation applies to 
general geology identification to local or regional investigatiins 

The latter may be discussed under two heads, direct and re 
lative Duect identification applies to formations the charactensties 
of which at one or mure loeauties have been ascertained, and as 
these are naturally of limited geographical extent, the appbeuti in 
11 similarly restricted 

Althoimh fossils in all cases constitute not only much (he most 
but usually the only, trust wtmhy criteria for such indentification 
of formations as is iiidupensahlc in the study of stnicturd geol^ 
the various kinds differ materially as to their relative value This 
value however has no necessary relation to that whith they may 
possess os indicators of geolom^ time or of the correlation cf 
the strata containing them with those of other parts of the w irld 
The two values are distinct, although one kind of fosul remains 
m» often possess both 

While ftissil remains unquestional ly afford the most trust w< rlhy 
and Often the only means of either direct or indirect identification 
of formations, in the absence of these means the nologist often 
reaches ^elusions m this respect by methods of reasoning that 
It would be difficult even for himself to formulate and these con 
elusions are valuable in proportion to his acquirements and 
experience Among these less clearly definable methods u> thit 
which takes cognisanee of homuceny that is, of a method in 
connecuon with which certain ii^rent lithological and strau 
graphical characteristics which are possessed by a formation or 
senes of strata in one part qf a given region umler invevt^tion 
are accepted as evidence that tf had a common onpn with a for 
motion or senes prcsentins similar eharactenstics m another part 
of the same region Snt^ a conclusion neceasanly imphes that 
originally there was physical continuity of similar strata between 
such locahties, and tfiat it has either been destroyed or obscured 

This method of identiiying formations is one of minor import 
once as compared snth that which u based upon fossil remains 
but unfortunately it has, eqiecially within the lost few years, been 
adopted by certam geologists mchaqra of important works almost 
to die entire exchuion of palaeontological consideiations Mthough 
It cannot be denied that m the hands of an expenenced and 
broad minded mvcstintor this asetbod of identifying formations 
u of great value, the net remains that some^of the most gnevous 
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mistakes that have ever thr wn discredit uix n gi lugicad investi 
Wion have occurre I liy its a U ption to the tsclusiun of palseonto 
lomcal evidence 

It has been the custem f 1 laige proportii 11 if eeolcguU to 
regard the geological si ili as it has been established m lunpe 
as the absolute standard f r the whole earth \ necessary eon 
sequence nf this view is thiir assumption that thi nstems which 
physically constitute that scale and at least most of the divisions 
of those systems miy not niy bi recognisctl 1 ut as clearly 
defined m all ports of the iirth as they an. m Lurope, if m 
those parts lontemporani us diposits were made and sbll remain 
mtacl 

In view of known fiiets ind principles the idea held by tht 
eirly geolomsts as well as ty some of those niw bvlng, that 
identity of Icssil fypes | r ves syiiehronism ir exact contempora 
neity of origin of any tw or more senes of strata containing 
them IS quite untenable Tlie firts whieh hive been presented 
also sugg^t that the term (h in taxy must Ik. used with some 
degree m latitude is ti its qplitation to (he sulxlivisions of 
systems beeiuse the order f sequence m the occurrence of the 
types which charactense them respectively in one part of the 
world IS m another part se metimis partially revened or partially 
interchanged That is the taxonomy of thise divisions, is 
biolqgicalTy mdicated is not the same for all ports of the world 

The presence in widely se| araled parts of the world of all the 

r ems < f the ge Ingiral scale as well as of some of their larger 
sions has liecn demonstrated by the lahoars of a multitude if 
geologists so the fiet of correlation is not called in question 1 he 
pnncipal questions which are here raised concern the scope of 
correlation or the limitation of the assemMages of strata the 
rrlalun nf which to respective divisii ns rf the scale is more or 
less obvious Ihese questuns are ef prtcbcal applicition in 
the study of the structural geology of any part of the world 
ither than that m which the geological scale wras established 
I ut they are nf such a character that they must be conventionally 
rather than arl itrenly delermineil 
lor eximple m discussing the questions which have arisen 
cincernmg tne earlier and later limits of the systems of the 
geologml stale in N rth Vmerua the difference of ofamon as 
t > those limits have lieen wi Irr and more various with regard t > 
the liter s) stems thin to the earlier This is liecause of the 
greater number ind variety if the kinds of foasil remains 
to be considered in such discusuons of the later s) stems 
It IS iheref re evident that m reaching a conclusion as 
to the hmitation r f any of these systems or ■ f iny of their 
subdivisions it is necessiiy to tike into consideration all iviil 
able facts j hyucal as well as 11 I It “ equilly evident 

that It IS the duty of every American geologist to hold m 
abe}ance any final decisi n as to the correlation of the groups of 
strata whiih he may slu ly with the divisi ns of the lurojiean 
scale until all such hw-ts have been duly ind justly considereil 
In short the idea of absoluteness in such cises is as much out 
if I lice IS IS the asserti in rr recognition of jiersonal authority 
Ahhi ugh these remarks refer directly 11 North American 
geology ind geok gists they are equally ipplicable to other parts 
if the world when refereiiie is mtde 11 the seile is rejiresemed 
by the 1 un pean r cks 

Notwrithstanduig the great excellence of the scale now in 
general use and the (act that so bttle change has been made in 
It since It was first devised by the early geologists the future 
progress of geilrgical silence will demand mixhfiiations the 
necessity fir whiih will lie especially uigent when the tnie 
character of correlation f ir ill the principal ports of the earth 
has been ascertained Hitherto correlation has been investigated 
With the single purpose if adjusting the senes of formations 
which occur m each of (he vaneius parts of the world to the 
scale now in um. but olth lugh its general applicablity to that 
purpose u not to be qnestionM the ultimate result of the stud> 
of correlation will be to modify this scale and adjust it to the 
systemaUc geology of the whole earth That is, the scheme if 
stratigraphic ckusificatiun which has been the mam fiictor m 
adjnttuu the dements of systematic geology, must m turn lie 
tt*w adiusted to the great system which it will have been the 
pimcipal agent in producing 


Critfria os Past Aquboos Condi iions. 

Among the more conspicuous facts in geology are some of those 
which refete to the manner of origin as wdl as to the original and 
present condition of the sedimentaiy formations These subjects 
nave already been discussed ind among thi sc discussions are 
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>. 1 rt-fLitiKcs to the thirarter of the water in which ea«.h 

I r I iti >n wan deposit! il Studienof thefctcliininurvfoniiatiuiis, 
t I iillv thoHC made imm a biological standpoint have demon 
eir lied triit the UhIus ol water in which they wen depouted 
wcR if the sanoiis hinds that are now known, that is ssnii. 

W! It mannt, some tosh and some brackish 

I |> n physii il ttidintt alone, it is not pintticalile to satis 
ft I rily (IthSif) the sedimentary (cirmations of the earth in such 
t 111 inner as 11 sersi the purjaise of thorough ge logical insesti 
giti III Iherefure sueh data ue in this is in m At ithcr eases 
(hieHy saliiahle is lieing accesMiry to the esidenie iffocded by 

I I I gii il data 

ihe laoliAiial rnterii which ire relied ii|x>n by geologists to 
ihstiiimiish ftiom one another the sedimentars formatii ns which 
have belli produced in iiiinne waters or m those of inland seas 
likes, risers or estuaries relate to the eluractensties of faunas 
whiihn w inhlint those waters res|K<tisily end t> the difler 
enees from me amahei i f such faunas That is the eoiielusions 
which gee 1 igists reaeh i mceming the uiiistionsyust indiiated 
are liased U|iim now esistiiigphysical ronclitions iiinnlhe known 
ihararter strut line and haints t f animals with lelition to those 
e inihti ns mil upon the issumption that in |nst geologital 
ep ichs iiiimds ol i given eharaeler and stieutuie heil similar 
habits and liveel iindii ei millions similar 11 Ih st which ire 
eunLeiiiilti theiiluingi ngeners 

Ihe van us Ik dies ol water whiih csisted iluring geeligiial 
tune md whull eanstiluled the habitat if iipiiti inimils were 
ol Ihe same kiiiils that now exist iiiiiiels maiant end friAh 
t gether with those < f the various intea'vining grades 11 saltness 
^^lh ugh It is pr ilialile that the nianne waters f early geologiial 
time were iKit s i salt as tlwisi if Ihe [ lasenl e ms it is believed 
Ihni this thflerente in saltness has III I lieen s griel as to make 
iny apireiiible diflerenri vs I legilimate e iifiiisi ns of the 
kiml ttiat have liein indicali<l It seems tale espeeiilly evident 
that this liSerenie hvs Ikcii thus inappretitble since the close 
of pile /Ole time sinie whieh time the gieiter (lart of the 
known unmistakibly non manni f iriimti! ns were eleiaiAited 

If all the kniwn now living niemliers f a given family i 
III! nfinid t marine e r tp fresh waters is the e ase may In. it' 
IS assumed that Ihe hal itat of the eslinet raemlNrs of such 
fimilies Were similirly restricted and Ihil the piesencc of fossil 
remains if such animals in i given foimvli >ii is in the ibsenee 
of eonflie I ing f icts suflii le nt e v i<le m e ( f Us nianne ngm on the 
one haml ir f Us fresh water origin < n Ihe ther \gain if i 
given family is kniwu ti have representatives n w Iivii^ in 
miniie I rtekish ami fresh waters ies|Ka lively it is assumed 
thvt II had a similir range of hilitat during [last geolnmeil 
e]K)chs Iheref le the discovery in i given fonnitim of frssd 
remains f i single represeiilative )f i family having sueh i I 
varied range f habitat is not of itself siifhiient to enable one to 
dee idr whether It WHS f marine brukish i r fresh water origin 
and ither ev idence must I e sought I 

Ihe iriteili of |iast aqiii Us e nditi ns here discussed 
are il i nirse tinly sit h as may lie eleilved from seeli 
nientarv f iniMlions and their ei nleiits It cannot In. said that I 
there ire any hilly tnistworthy jihysii il enterut Iieciuse a nun 

III trine firmatiiii rirelv presents anv condili m of stralifrcation 
or inv Iith ill glial eharieter which is not oliservable in some 
nianne f niiations Still there ire mins more or lisb valuable 
induati iiswliiili may In lAerved anil li some degree relied 
up 111 III Ihe ilistnce of fassil remains 

lor eximple ilthoiigh eonsiderabli u ceimulations of 
ealeareuus strata ire soiiietmies found ainiing llie generally 
aietiue! us strata of fresh water lormatmns thes neve never lieen 
fouinl to i mtain any important aeeiimiilations of regularly bedded 
limest ines furthermore estuanne depinits are often still more 
of a detntal character than are fresh water formations and also 
thev m le rarely iimtain caliareiNis layeis Therefore if eme 
should enccHinter i senes of regularly bedded limestones either 
magnesian or fully calcareous he will rarely if ever In. at fault 
in regareling them as ef maune ongtn even wUhout biological 

In alarge|ini|Xirtinnofthenon niarinefornutions theslratifiea 
tion IS less remlur than is usually the caw. with manne forma 
twins Still this IS by 111 mean* a certain enterion and m some 
eases non manne form itions are found to rest so conformably 
upon the minne mil to In so conformably overliin by them as to 
give little indication of the great difierenee in the condition of , 
llieir origin 

1 hese examples serve to show how indefinite is the character 

NO 1342, VOL 52] 


of physieal evidence as to the past aqueous conditions under 
which the various sedimentoiy formations have been produced, 
but they serve to emphasise a statement of the fruit that almost 
entire relume e must be (doced upon the evidence fiimiahed by 
fossd remains 

With reference to general mdiealions of difierenee between 
manne and non m inne formations which are furmshed by their 
fossil remains we observe that a conspicuous difierenee liesm the 
I comparative abundance and vanely of forms of life which the 
fossil faunas of Ihe formations respectively represent Manne 
waters have always teemed with life in a wonderful vanety^f 
forms, and Iheir fiAsil remains are proixirtionally abundant The 
vanely is less in brackish waters and least of all in lacustrine 
waters It is true that ichthyic life is abundant in some fresh 
w iters Iwt never so generally aliundant or so vanous as m manne 
waters It is dss true that mollusean life is often locally abun 
dant 111 shalljw fresh waters but, as already severu time* 
iiienti ineil the v irietv is extremely meagre All these peeulur 
ities are ilist nctly oliservable among the fossil faunas of the 
non miiine f rmitions 

Other general indications of difierenee between nurine anti 
non manne form It ions are funiished by remains of land plants 
indanimils 0 )nii se i formations are naturally free from any 
vegetable rein tins ilenved fnmi the land, although coal and other 
milerials if vegetal oiigin are not unfrequentTy found alternat 
iiig with layeis eontaining nuirine fcAsil remains These, 

I however are rtgirdc<l as cases of emergence of the bottom of 
I shillow sea waters ami Ihe sul sequent sulisiilince of the same as 
plant laden muishv laml II is u matter of fiet the reason for 
I which has Inch suggesteil in preceding section* that plant 
remains <f anv kital especially sueh is are in a classifi tide con 
dill! II have s rirely wen found assiNialeil with remains of 
I ilemrensif mvrine waters that the discovery of fossil plants m 
I any Iimiati n is f ilsell presumptive evidence of its non manne 

Tt htsalready teen shown that the remains of land animals 
have s I stiilom re vehed m vrme watt rs, or havmg reached them, 
they were jirol lUy so generallv destroyed by the Inlurating 
utim ef c tst w ives that the discovery of any of this kind eu 
f Asil remains in my formation mvy also lie regarded as presump 
tive evKlenee f its non manne ongtn 

Iheferegimg statemeiils have been made with reference to 
indieali ms wbiih ere either of a general eharaeler or without 
ehreet relili! n I the quality of the waters m which sedimentary 
formations livvi laen dL|x>sited All the direct evidenee, as 
has iNen already fully slated is denvable from the fossil remains 
e f the deni/ens eq ecially Ihe gill bearing kinds i f the waters m 
whiili were de|iosited the fonnations under investigation 

Kcferrmg 1 > the yirevious review of the animal kiiigdom, it 
will be seen that i large numlier of families of both fi%es and 
invertebrates art eonftncel ti a marine hilntat and that every 
menilier <f even some if the higher divisions is similarly 
rtslncltd her example every known member of the classes 
(ephel>)KHla iiul Kraeniopoda is confined to a manne habitat 
It will ilvi In seen that a eertam small numlNr of families, 
especially of the mollus.a, are eejually restnited to fresh waters 
Tfie significance if sueh eases as these has alieady Inch yximted 
out but It IS desirable to refer to them again 

I ossil remains reiuasenUng any one of these kind of ammals 
maj be liken as pcsitive evidence of the quality of the water in 
which the firmation eontaining them was deposited, providul 
there shall be no room for reasonable doubt that the ammals 
were really eleni/ens of that water That is, caution is necessary 
even in these more positive cases, especially when the amount of 
discovered fossil mitenal is meagre 
Not only caution but the exercise of careful yudgment is 
neiessary in other cases hor example, it will also be seen by 
referring to the fore-going review that eertam families, while moat 
of Its immlwrx an. confined to one kind of water, may have one 
or more repre-wntative* in other kinds , and ogam, that certain 
families may have representatives m all the known kinds of 
habitable waters In such cases os these it is plain that all 
evideme afioided by fossil remains, to lx of any value, must be 
corroborated by other evuienee 

Still the eases are very few m wbxh lenous doubt need be 
entertained as to the true character of the water in whidi a riven 
fiirmation was deposited Thu is especially true if the foMiI 
remain* are sufficient m quantityaod perfectioa to opproximatrir 
Kpreaent the whole fauna that bvec. in thoae water* Indeed, 
if the facts which are recorded in this review are borne In 
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mind, there need be no nu 
the weter m which eny rav( 
eming any other 


ire doubt as to whil was the quabty of 
m fbrmaticm was deposited, than mi^t 
geological obserxation 


N lN\KslioAioas, I be 


anae concerning any 

ThK ClAlMS OF OBOl(X.ICAI SuFMI^ I 
MubEUUb, &.C 

With reference to the ordinary pursuitb of life it can hardly lie 
said that, apart from a natural demand for respectable emulation 
one’s occupation has any claims upon him other than those which 
are either conventionaJly or legally imjxibed liy society ufxm cseiy 
one of Its members The i^lognal investigator, however u, not 
only amenable to all bu^ elainib, Init to others of a different 
nature which although not enforceable by legal, and iinfortu 
nately not yet by conventional, penalties, are not less impentne 
m their character 

Much might he said m favour of the demands which miy lie 
made in the name of bcieme upon the individual on the ground 
of justice and of moral -uid vk lal ethics hut all cimsideralions 
of this kind will be omitted referem e i nly being made to those 
claims whieh ire supported liy the urgent necessitiek of seiinci 
Itself Claims of the kind referred to might he made in &vour of 
idl the vanous div isions of si lenee , but on the present net asioii the 
discussions will he confined to those which pertain to liiolomeal 
geology, including Ixilh its strurtursl ami systematic bran^es 
With reference to the msnner in which the suhjeet is pri 
seated, it u> proper to say that theh iniiletic form has luit lieeii 
adopted merely tram personal preferenee but because it sjipesrs 
to M in the prebcnt ease a proper and effective if an indirect 
method of calling attention to prevalent errorb, and of suggesting 
neccbsary improvements in eertain prevslcnt methods 

These claims of science will lie considered not only with 
reference to the individual investigstor lait to asstx lati ms 
museums, and geological organisations Thosi which iiity Ih 
mode U|xin the individuil investimitor relate to the manner of 
prosecuting his work and of publishing its results, and also 11 his 
final disjmbon of the evideme upon which his conclusions aie 
based Claims upon asuxistiuiis nr societies relate to the chmctei 
and methods of jiubhcatiun, those upon museums totlietrn 
serration and installation if fossil ri mains and of the records 
pertaining to them, and those upon organisations to the pr< 
serration of the mtegnty of geologicsl science 

In considering the claimb of science upon the individual it is 
desimble to make some refcKnct to the amateur as well as to 
the special invcsti|mtar This recogiiition of non professional 
work u desirable because the general kiibjeel of geulogj his 
aoquued such a hold upon the popular mind, and the opportuni 
ties for making observ-itions witn relation to it are everywhere 
bocommon, that in every civilised country there is a multitude if 
persons who are in the habit of making more or less cnticil 
observations Notwithstanding the usinl limited and desultoiy 
character of such observations they have often contnUited 
Tyto the general fund of geulcgird knowledge esjiectally 
"ximpamed by a faithful record and prescrvition of 
Indeed some of the most v-ilu-eble mets in geol^ 
have been brought out by amateur i liservers, who themselves 
were hardly eonscums that they had iiimU their way alone lo tht 
frontier of acquired knowledge and frim the ruiks of such 
observers have arisen many of the le-iders in geological 
investigation 

It has been shown that systematic geology could have no 
existence without the use of fossil nmiins and also thst without 
their use structural geology would lie reduced to mere loeil and 
disconnected studies It nas also liecn shown that to arrive at a 
just estimate of the value of fossil remains in these branches of 
geology they must be thoroughly and systematically studied as 
representatives of faunas and floris as well ss tokens of the 
formations in which they ar» jigund 1 he proper collection ind . 
preservation of Ibssil remains is therefore s sulijc c t of the greatest I 
importance In view of these facts it is thv plain duty of every 
geokigtst, upon beginning a piece of field work m structural 
geolqgy, toocccrnipany every step of his examination of the strata 
by as foil a collection as possible of the contained fosMis 
and to preserve them, together with mites recording the re 
salts of his observations om a statement of all the uicts rele 
vant thereto 

FomiIs thus collected, and the facts coneermng them recorded, ' 
became mvested with a value which differs matemlly from that 
whidi Is posMssed by ordinary property, and the churns of science 
upon them and upon the investigator writh relation to them at 
once begin These claims, as just intinUtted, require thu a 
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made of the striiign|ihicsl mn 

- - ... are found, iniliiling a directive 

ruord of the locality and designation of the siraliini tiom which 
they were obtained 1 hey ilsu reejuire that these re ords should 
be inviolably prcseivel ind made msepaial Ic from eveiy 
specimen by indices thai shill lx ns intelligible t 1 1 ther ihvesti- 
I gators as to the origin il lisei v c r 

I Apart from the claims I si leme such ureeauli m is necessary, 
lieciuse reliance uimn me in n ili ne is always uiis.de in the most 
' fawNiraiile cases anil il can 11 (test give use 1 nlv to such oral 
traditions as are out 11 1 In t 111 s untihi wink 1 he ininiedmU 
preparation of the reei riK in I indices jiisl menu ineil is alsi 
necessary because whili every s|xeimeii is it ill limes com 
jxtcnl to impart to an in\esli|,atiir all olaimalile knowledge of 
Its own eharieter item fitsell ei nvey no infi million is to its 
ongintl localitv and slratigraphiL positii n With this inlornil 
tion secured for an lleetion rf I ssils they may lx mule at all 
limes available as aids I 1 seientifie reseiieh 11 I inly ly the 
collcctui but liy all other imestigati rs 

The ctums of science ils 1 require Ihit iniiiieiliilely i |k 11 the 
completion of the ingmil study ef tossils thus ee lie test ami 
rttonled they shall lx iiliee 1 where they will lie freely i eessible 
to the seientifie pulili in I thit referem 1 lo then pliee <f 
de|>osit shill lx inailt in o nnectiein with their |ail he itioii II 
IS neeiltess to vay Ihil the inly suitable places for such e1e|xisit 
are irnlilu mustiniiH Ills nly when this inelis|xnsnble evidence 
IS thus made accessible thit the iwiblie can esereise that arliitn 
lion ovci the aeeuinulated lesults ot the lab nirs of mvesiigit rs 
whiih has been shown to lx ini|xrative 

Ihe pre|»ratiun and I nbliealion of eoni|ileU receids e iieern 
ing the lexahty and strata from whith fossil reiiuims ire ibt lined 
an necessary even fiom a biolegual |xiim if view ilom 
esjxiully when th iia. remains are studieel with lefeanee t 1 the 
range of irganie f vims in time ami withvut siuh rei its fossil 
lemiins ire t« minriiively wuithless is mis in gi logi al in 
visligatinn It is unfortunately tiue that a n it unini|« rtani 
proportie n of the |)ale.>nl logical iiutenal e mtaineel in ui Ixst 
museums is with ut these essenliil reieinls anil that many sf the 
inililicati ins containing dtse riplions mil illustralioiis I f issil 
remnils give no satisfaelory infiirmatn n as t 1 the 1 calities inel 
strati Irom which they were oUamed i r ol Ihe hull disj isiti 11 
if the sjieeinuns In siieli e ises those luthors ind e Hectors 
have evidently asbuiiied 11 detiele f ir themselves ami f r seienit 
the laatl laveinonne p isition in the gee logicil si ale 1 the slral i 
from which their fossils eiim In i mitting such reeoids is havi 
lieen referred to they seem ti havi lonsidered any mf rnnti m 
unneiessary ihvt w nid enable thi seienlihi imblie I rejieil 
their olisenalioBs iiium Iheir s|xenmns ir the se which they in ly 
have made m Ihe field 1 r to It irn the biological chant tensties il 
Ihe formations from which their c llee lions were el lamed thei 
than those whi h miy lx suggisted by iheir ivvi j irtnl 
eulleeti ins ami their neeessarilv iin|xrfeel desi rii In ns II is 
doubtlesb true that such omissions hive Ixen largely tie I an 
honest iaek of apprei 1 III 11 n the i>an if lulhirs in I c lie ton, 
of Ihe importance of |irtseivmg suih rei irils I ut it is te le 
feared that in some imix riant lases the oinissions 1 r siippitshions 
have hecn intentioiiRl In Ihe forimi class ol eases Ihe fti I ein 
only be deplored but m the lillir every get logist is justified in 
feeling that a eiime his been le nniiitted igimst si it nee 

Ihe claims of geoligieil science ii|xm ass eiili ns mil 
Mxneties are so generilly md jiislly lei gnised that r nly the ne 
which relates to the iiianmi of | id lishing the results f iiivesli 
gallon need lie referred I 1 m this eoiiiiee txiii and this rtleieme 
will lx eonfintd to the neeesMty of enforemg Iht (linns nyxin 
individual investigators which luve already Ixen disnissed 
This claim may lie sufficiently mdii atecl by reference t • thi se 
last mentioned ami by the remark that if n is the duty f 
individuals to jaiblish reeords of iheir obaervalions m the iiinim r 
that haa been staled it is plainly Ihe duty i f th vse persi ns wh 1 
may be in charge of Ihe means of |aiblication to refuse te publish 
the wnting* <h those nilliors who di not eimfoim I that 
reaiuirement 

The facts and principles which have lieen staled fulb w irraiit 
the xtatements that imhviclual authority can have ne esistimi 
with relation to geologual seienee that the |Xiblii must lx the 
final arbner of all questions concerning the v ilue i f | r |x seel 
contnbutiotM to its advamement and that a |nililie es|xisilion 
shonld be made of the evidence iqxin which any c iiitiiliuluin to 
l#ikigieal geology is based In acisirdanee with the 'ist nanxel 
requirement it is necessary to consider Ihi elimis of this breneh 
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of icnce upon muKuras the force of which'n apparent when it 
IS n inembe^ that tht thatenal pertaining to it therein atored 
c I stitutkS the vital mdence of the value ^ all contributions to 
Its I Iv^cement and that without luch evidence this branch of 
sriLnte would be reduced to a mam of penonal testimon> 

11 view of tht great scientific value of foBul remains tht 
f II >wing temarick are ofieted conceimiw the precautioni whwh 
are nicessary m their preservation It u true that moat if not 
all these precautions are observed m a large nrt of the principal 
scientific museums of the world, but it is also true that much 
reniisMiess in this respttt has occurred in others Desides tht 
jir ipnety of rtftrnng to the latter fict, these rtmarks art neces 
saty to complete my statement of the claims of science which 
constitute die subject of thw essay 

Three nneral classes of specimens of fossil amains sh mid In. 
recognised in museum collections namely lypual authenticated 
and unauthentwated Under the head of tyjiicBl or type tiieci 
mens are included not only those which have been desenbed and 
figured in any publication whether original or otherwise but 
tl^ which have in any public manner bMn «i used or referred 
to While all such specimens as these should at all times be 
acccssilde to any competent investigator, the nsk of loss »r 
iniury is so great that ucy should in no case In allowed to be 
taken from the museum building in which thty arc installed 
Such specimens are in a peculiar sense unique and there can be 
no sulistitution and no equivalent in value 1 heir loss greatly 
reduces the value of every publication any part of which is liased 
upon them and to that extent retsrds the advancement of science 
It is not enough that other and even better specimens of pre 
sumably the same s|ieciea may be discovered the funner con 
stitute the original the latter only suppositious evidence Besides 
the nsk of loss or injury to type specimens by rtm ival fr >m the 
idace of their mst ilment their absence u a disadvantage to science 
That IS no one investigator should be allowed their use to the 
exclusion of any other 

The term authenticated specimens is here ajijilied to such 
as have been fctudied and ann tited by competent investigators 
and pripcrly installed Such material constitutes the bulk of 
every important museum collection and next to the type spen 
mens clrMy mentioned they are mi st valuable Their increased 
value Ik due to the scientific labour that has been bestowed upon 
them and it needs only the additional Uliour of pubimation to 
constitute them type spiximena and to make them of like value 
Authenticated spimmens when installed are ready aids to all 
invest^tors of such value that even the temporary removal of 
any oflhem from a public museum u> to ny the least of di ubtfiil 
expediency 

Unauthenticated s|iecimens are of course tb ise which have 
not been studied and installed and thev constitute the great mass 
of matenal from which authenticated xna type specimens ire drawn 
Among them are those which constitute the matensi evidence upon 
which original observations m hiolagical geology are based If 
these are accom|Xknied by the rtconls and descriptive notes which 
are essential to their value they constitute proper matenal for 
acceptance W museum authonties but if not their instalment 
should be rtfusetl whstever their character may be 1 hat is to 
apply a statement made in another connection, no specimen of 
fossil remains sh uld be sdmitted to permaaeiit installatum in 
any public museum which is not accompanied by such a record 
of the locality and stratum from which it was obtained as wiU 
enaMe any investigator to revuut the tame In every rase of 
instalment such reconis should lie so connected with every 
Miecimen as to be readily accessible, and so arranged that the 
daimr of loss or discinnection shall be reduced to a mmimum 

Ine foregoing discussion of the claims of science upon museums 
is intended to embimte reference only to those which are devoted 
to the preservation if matenal pertaining to Uofogusl geology 
lait they are of moic or less geneial apphcability 1 hese partial 
claims alone demonstrate the impoc^t relation that museums 
hold to science and to civilisation as centres of learmng and 
conservatones of the evidence concenung acquired knowlei^ 
Museums should not only be made safe treasure houses of 
science, but they should be what their name implies—temples of 
stu^—perpetually ojien to all mvestigators 

The claims of science upon geologual organuaUons cannot 
lie discumed at length here, but beoMse the ntio of power 
for the advancement or retardation of science possessed 
such organisations is so much greater than that of individuab 
workinglndcpendently it is desirable to make this brief refin' 
ence to them That power increases also with the ratio of the 
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extent of the organisation and it i« largely centred in the 
director His responsibility, etpecially if his oigsmsation is a 
large one is peculiar, and to hunMif, tJ an nnfixtunate chaiwcter 
That ts, while all or nearly all, the advancement of science that 
may be accomplished by the organisation is the work of hia sub 
orthnates, retardation, if it riiwld occur, 11 mainly due to hu 
foiture to require that each branch of inveitigabon should be 
prosecuted m accord with all others, and the case would be httle 
less than disastrous should he himself favour Mr ^arte metfiods, 
or foil to require a symmetrical development of the work m hit 
charge 1 he claims of science upon geological organisations are 
therefore really claims upon their directors, and they ore more 
responsible thsn any other class of persons for the preservation 
the integrity of geological seiencc 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Ai a meeting of the Council of University Coll we, Dundee, 
last week it was announced that the trustees of the late Miss 
Margaret Herns had allocated a number of secunties valued at 
nearly ooo 11 eatabhsh a chair of Physics in the College, as 
recommended ly the Umvemty Commusioneis The Council 
resolved to institute immedutely a choir of Nature! Philosophy, 
snd an appoinimeni will be m^e before the beginmng of next 
session Hitherto the classes of Mathematics and Physics have 
been combined The salary will be £iiaa with share cif the fees 

Thk invaluable kaord of lechmeal and secondary education 
Continues in the qusrterlv number just issued, the review of the 
work done 1 y the Tecnnical fcducation Committees of the 
hngtish Count) C uncils, commenced in the preceding issue A 
summary is also ^iven of the work of the Scotch County Councils 
from which it tpiiean that, out of a total of thirtv three County 
Councils, twent) f air are devoting the whole, and seven a part 
of their grants to educational purposes while two counties ate 
am^ying the whole of the fima to the relief of the rates Out 
Ilf a total sum of 157 distnbuteil among the County 
Councils of Scithuid, 491 was devoted to education in the 
^ear iSqt 94 Mr P I Hartog contnbutes to the Rtterd an 
illustraleil description of the Owens College Manchester 

Tnr Town Trustees of Sheffield have (says the AtktHaum) 
voted a sum of £10,000 towards the endowment of birth Ced 
1^, with a view to enabling the authorities to affiliate it to 
Victoria University The actual endowment of the College is 
/[33,ooo in addition toils income of £l»oo from the State and 
Affoo from the Corporetitm It is understood that a total of 
450 000 would be sufiiaent, but no more than sufficient, for the 
purpose of affiliation A further sum of £sooo has been con 
dibonally promised liy Sir Henry Stephenson and a pubhe 
appeal iv contemplated for the remaining £12 000 


SCIENTIFIC SERIALS 

Ike QuvUrlj JounuU rf MurcstoJ>uaJ &ume fur March 
189 j euntains On the varation of the tentaculocysts of Aurelta 
aurUa, by bdword T Browne (Plate 3$) W 359 Jiphyne 
collected in 1893, 33 6 per cent were abnunnol in posaesong 
more or less than eight tentaculocysts , and of 1156 collected m 
1894, nearly the tame percentage, 30 9 was obtained Of 383 
adult Anrelui collected In 1894, 33 8 per cent were abnormal — 
On the structure of Vtrmuniut Mesiu, by b S Goodneh, 
gives a detailed account of this interesting Oligochscte, found 
near Weymoutb in 185a (Plates 3fi 38 )—On the mouth parts 
of the Cypns stage of Balanui, by Theo T Groom (Plate 39 ) 
'* It may M regarded Of toleniblv certain that (i)Theantennse 
of the Nauphus become definitely loit with the moult resulting 
in the production of the Qrprts stage (3) Ihe btramous 
mandibles of the Naupliui become reduced at the tame tune to 
the small mandible*, the ramus bemg probably preserved in the 
form of the small palp (3) The first pair A maziUse arise 
behind the mandibtet, and at a later date, at a small pair of 
fduccoiu appendage*. (4) The tecond pur of maxilbc ante 
«tiU later, jtwt in front of the firit put of thoracic lc« (curn) ”— 
A itudy of Coeeidia met with in mice by J Joektoti Clarke 
(Plate 30 )—Obaervatwii* on vanou* Sporosoa, by the tame 
(Plate* 31-33 )—Revuion of the genera and apeciee of the 
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BnuichKxtoimdK, by J W Kirkaldy (PUtei 34 and 35)> 
enumeratea two oeneim, Bnutchuxtoina (a* «ab gwora Am 
phioxuB, Heterc^euron) and Aaymmetron A new species 
of Heteropleuioa, H angaltnu, u descnbed —On Sedgwick s 
theory of the embtyomc jrfwse of ontogeny as an aid to 
phylogemtic theory, oyE W MacBnde 
June —On the anatomy of Ahj/entum dtgUtaum, by Prof 
S3mney J Hickson (Plates 36-39), gives a brief account of 
our knowledge of the anatomy of Alcyonium, the^eral moitdi 
ology, the English species, their geo^]diicaI and bathymetrical 
distribution, then the gen^ anatomy, followed by the minute 
anatomy of the ectoderm, nematocysts, stomoderam, mesenterial 
filaments, meaoriiza, spscules endoderm ovaries and testes, 
the buds, conelnding with a note on the cuculation of the fluids 
in the colony and 00 the digestion In the history of uivestiga 
tions, Pallar name u not Jluded to, and yit he deserves to be 
quoted as having even before Savgny assigned correct characters 
to Alcyonium (“Hist nat des Oiialluures, Milne FdwanU, 
tome I, p 114), and the “Contribution a lanatomie des 
Alcyonaires,” by Fouchet and Myevre, dates if we mistake not 
befm Vogt and^Jung 8 account in their ‘ Lehrbuch,' and while it 
may be of lutle use to the student it is not without interest, as it 
figures, after a fashion, the nematocysts m A dtgtta/Htu and 
this possibly for the first time (1870) Prof Hickson, however 
leaves all previous writers for behind m his modem treatment of 
this subject, and if he keeps his promise of publishing an account 
of the maturation and fertilisation of the ovum and its develop 
ment, he will leave us under still further obligations for exeept 
Kowalevsky and Manon s important Mpers on the develop 
mental history of C/avu/arta trassa and Sjmtahum (orallttdet 
we have but little hght on Alcyonanan development —Note on 
the chemical constitution of the mesoglcea of Alcyonium digita 
turn, by W Langdon Brown It u chiefly composed of s 
‘ hralogen ’ pnor to the conversion of the hyalogen into 
hyalin the mesoglcea will yield a muan, it also contains a 
small amount of an insoluble albuminoid body, whose nature was 
not determined , it does not contain gelatine or nucleo albumen 
A study of metamensm, by T H Morgan (Plates 40-43) 
The author in a long memoir, that does ndt admit of bett^ 
briefly ahateacted, thinks that the cases he cites show very 
UosiUvely that the variations appearing m a radiate animal must 
have come simultaneously and all together itfto the antimeres, he 
thinks few will doubt that the relation existing between repeated 
organs in a radiate annual is at bottom Uie same relation 
existing between the right and left sides of the body of a Inlateral 
animal Mivart and Brooks have emphasised the further fact 
that the relation between the right and left sides of the body is 
the same relation that exists between the serially repeated ports 
of a metamenc animal, and he concludes that if thu line of 
argument be adimtted, it puts the problem of metamensm into a 
la^ category of well established facts —On the Coelom, 
genital ducts, and Nephndia, by Fdwm b Goodrich (Plates 
44 45) The chief object of this paper is to call attention to the 
theory, “ that the cavity which is known as the coelom in the 
higher Coelomata is reprosented by that of the gerutal follicles 
m the lower types of that grade ” 

Amoruan Journal of Scune^ July —On the pitch lake of 
Truudad, by S F Peckham This mich lake is situated near 
the villa^ of La Brea, on the Gulf of Fana At first sigM it 
appean to be an expanse of still water, ftequently mtemipted 
fay clomps of trees and shrubs, but on a nearer approach it is 
fiiuiid to consMt of imncial ^teh with frequent crevices filled 
with water. The conswtence of the surface is such as to bear 
any weq^, and it is not shppeiy nor adhesive It is abwt 100 
acres in extent It occujxes a bowl like depression in a trun 
cated cone on the side at a hill covered with tropical jungles 
The cone consuts of both aitihalt and earth A heavy stream 
of anhalt has overflowed to the sea, forming a barrier reef fora 
conaiaeiable rhstance Asphalt has also overflowed to the 
south, and the general appearance of the escarpment Kerns to 
indicate that at some remote period the basin now occujned hy 
the lake had been filled some three feet higher than the present 
level It occupies what appears to be the crater of an old 
vokano Some digginas have been pushed to fmty feet withont 
reaching the bottom There is a steady outflow towards the 
sea throa|h the side of the cone Tbe Trinidad Bituminous 
Asphalt Company have lately run a tramway ftom the pier 
throng the lake and bock, so as to fecilitate the removal of the 
material This tramway m crossing the Wm is sumiorted on 
pahn leaves, some of which are aj Jmt fong, and this jdan baa 
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answered every purp si fJn sime reptilian rimiins from the 
Tnaiuc of Northim Califomui by Jcflin C Memam The 
author giv es a devnptmn f s ime of the few Califorman Mesoroic 
reptilis One of thisi resembles/rA/4/nra»rf» while the other 
IS devenbed as .S4ar/ara«r» PcuificHS —A further lontnbution 
lotur knowledge of the Launntian, by Flank D Vdams This 
paper is accompanied by i man of a portion of thi edge of the 
Archean protasis north f rht island of Montreal Quebec 
There are in the distncl nsidind at least tw > distinct sets of 
foliated rocks One f these represents highly altered and 
extremely ancient sediments while the otlnr is of igneous 
origin 


SOCIETIES AND ACADEMIES 


Royal Society May 16— On Measurunen s i f Small 
Strains in the resting of Mitirials md btmetures By Prof 
J A Ewing, h R S 

The paper desenhes a new form of extensometer or 
apparatus for measuring the elastic stretching f bars subjected 
I»pull in the testing machine or otherwise At the two ex 
tremities of the length under test which is usually eight or ten 
mches two crou pieces ire attsched to the rod by means i f a 
pair of diametrically opposed set screws h ach jneee is 
separately free to oscillate about the bne joining its Kiew pomts, 
since It touches the rrxl under test at no other place, but the 
two pieces ate caused to engage with each other in such a way 
that when the tod extends the end of one of the pieees becomes 
displaced through a distance which u proportionaJ to the exten 
Sion The amount of tins rhsplacement is measured by means 
of a microact^ attached to the other piece The whole ap 
paratus is mIT contamed and the parts are arranged to have no 
unnecessary constraint Its indications show the mean extension 
taken over the whole section of the r xl and are independent of 
any small amount of bendiw or twisting which the tod may 
undergo as it is stretched ’1^ microacope is furnished with an 
eye piece micrometer which reads the extension to vvHv 
and a calibrabng screw is provided for testing and setting the 
micrometer scale Two forms of the mstrument are described, 
one vuitaMe for laboratory use when the specimen under test 
stands vertically, and the other applicable to rods in any posiuon, 
such as the members of bridge or roof firames in nfn In the 
lalKwatory use of the mstrument the elastic properties of the 
material are examined by observing the strams under known 
loads, m the application to structures the object is to determine 
experimentally What the stress on any member is, from obMrva- 
tion of the stram, the modulus of elasticity being assumed 

The author desenbes a number of observations made with the 
new extensometer, chiefly on rods of iron and steel The 
following readings refer to successive loadings of a bar of steel, 
which conforms closely to Hooke s Law, the loads being well with- 
m the prunitivi elastic hmit They serve to illustrate the sensibility 
of the instrument 1 he zero of the extensometer was set at 400, 
and the unit of its scale was ntvi Ihe bar was inch 

in diameter, and the length under test was 8 inches 



In other experiments the rod under exaimnation was allowed 
to booome ovetstnuned, that is to say the load was increased 
untilthe elastic limit was passed and permanent set was produced. 
In this condition the clastic properties of the rad ore materially 
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ilih rc.nl from lU pni|x:rti(^ in the pnmitive ktate C)n reloading 
ih \c.r'>trame(] roit ii is founil (hat the proportionality of atram 
I sin ss no longer holds good, even under very light loads, and 
it rihir that thm is ‘ i reciiing, ’ or coMinued exlenaion vntb the 
h| ss )f lime, when in> load is kept mi for a few minutes 
t,,iin in removing load the bar cuntuines to retract for some 
urn These features of the oventrained state are moat con 
xt i< lions in teats made directly after (he overstrain has taken 
1 U L They tend to disappear tf the bar u allowed to rest for 
s nit days or weeks 1 his elastic recovery with the lapse of 
nine some features of which hate been already noted by 
Hiusthinger snd others is less rapul in modemtely hard steel 
llun in iron or mild ateel, apparently because the condition of 
< tirsinun requires a greater load to produce it 1 hus s rod of 
1 irnmun iron, overstrained so much that the yukl point was 
reached, was found to hate mode a practically complete recovery 
f Its elavtieity in hte da}s On tM other hand in a rod of 
islher hard steel, overstrained by apiitjing a load of 11 tons and 
sul»eqiiently tested with 1 ndi of 8 tons only, the recrvciy was 
still imperiect after three weeks The following tslile shows 
the progress of the recovery 1^ giving the observed extcnsionh of 
this rod after three intervals, namely ten minutes, one day and 
three weeks after the overstrain took place 




Ihe molecular settlement which is shown by these esperinients 
to be going on for sjnie time alter overstrvin has taken place is 
I n iwn to Ire sssocuited with a rise in the yictel point Instances 
I f this were given by the author m a previous }U|ier (/»« A j 
Sft , No *05 i88o) 

Miy 50— (In the Motions of and within Moke tiles and 
on the Sigmticanee of the Katio of the Two biieeihc Heats in 
( ises ’ My Hr Ci Johnstone Stone}, IRS 

In treating if molwulor ph}sics it is found to be eonvenienl to 
widen the meaning of the word motion w> that it ma> be 
employed m regard to any change or event in which energy is 
st ired, whether os kinetic eneiK},or as poteiitui, electneal, 
ihemieal or any other It is in Inis ginenuised sense (hat Ihe 
term is to lie understood throughout (his paper 

1 he ainr of the pa|x.r is to deiiionstrile the existenee of events 
p ing on within the inoleeuks of matter whieh are so sluggish 
in a wrting Us ]>ressure when m the gaseous sta(er-or its tein 
]>erature is metsured by the thermometer, that it is onl) after 
millions of encounters that any manifestaliun of their having thus 
1 ist e nergy liy conduction liecomes appretmhie, while these same 
events are prompt and a?(ive agents ui other operotionsof nature 
I hr ugh ehtmiern reactions or by radiation 

Motet ular events miy be mstinguished into A or external 
events, and B or internal The extenwl evxnts are the move 
iiienis of the centres of inertia of the molecules relatively to one 
another They present themselves most conspieunusly in those 
e imparatively protracted journeys which the milexulesof gases 
make between their much briefer encounters By B mcKions are 
to be understood all events in which energy can be stored that 
go on within milividual molecules, Including rotation of the 
molecule (if there be any movement of this kiml which, how 
ever, IS not Mufaable) along with every other relative motion of 
Ihe ports of the molecule movements within its ponderable 
matter, or of its electrons, changes in the configuration of its 
)iarts, and ev e ry other event wSthm the rotdecule which can 
absorb and yield energy The electrons are those remarkable 
charges of electncity, all of the same amount, which are oaso 
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emted in every chemical atom snlh each capacity that it posaeMes 
of entenng into t omlMoaUon with other atoms. 

It IS convenient to disUnguish the B or internal events, mto 
Ba events between which (he A or translational moUoas of 
the molecules there is ix*d> inleichai^ of enern whenever 
encounters take place, Be events which are so isohited that no 
such interchange takes place, and Bb evenu which he between 
these extremes In the struggle wlueh takea place during an 
encounter, or in any one of the much longer mtervala between 
two encounters, a Bb event will part with but very hule of any 
excess of eneigy it may posseM by conduction, 1 « Iqr trans 
femng energy over to A or Bn events Neverlhelesa it may 
sustain an appreciable loss of energy in thu way when the mole 
cult has been buffeted m a sufficient numlier of encounters This 
may easily ixrur m a time whieh seems short to us, since, if the 
goa be at atmospheric temperature and pressure, each molecule 
meets with some thousands of millions of encounters every 
second Meanwhile, dunng thu process, which is slow from 
the molecular stindpoint, the Bb events if they have electrons 
associated with them, may be engaged in a prompt and active 
exchange of energy with the a.ther by radiation 
I In subslam es (liat are appreciably phosphorescent, it u easy 
I to detect Ihe presence of these Bb events, and, aeriordingly, a 
iiroof that they exist in thu class of bodies is given in the paper 
Moreover, liy eomparing the behaviour of different pfios 
phorescent bodies, we team that the degree of isolation in which 
Bb motions stand vanes much from substance to substance 
Motions of this tyjie, which are so conspicuous in the bodies 
that can be iKieeivcd to be phosphorescent, are, of course, not 
. confined to tfut • lass of homes In fleet, they appear to be an 
' important ]urt f what u gomg on m every molecule of matter 
I that cm emit a sjiectrum, a dcscnption whieh probably cm 
braces every m leeule 

I Since Bb motions ore m various degrees isolated from the 
othtr events that are simultaneously going on in the molecules. 
It follows that in some gases the specific neat as determined by 
I expenment will not lx. a definite quantity, but will partly depend 
I on the duration of the experiment by which it is determined— 
» r upon whether or not there has been time for an interchange 
of energy between the Bb motions and the A and Ba events 
This IS likely m s >rai gases tei make an appreeiahle difference 
between determinations of y—the ratio of the two specific heats 
' dediii ed from Ihe obeervM velocity of sound in the gas (where 
the real experiment lasts only during one semi vibration of the 
I musical note tmnl lyed), and determinations made by other 
I experiments which require seconds, perhvps minutes, to carry 
I them through 

1 here is re es m to believe that it is with these Bb motions that 
the eleetnms within chemical atoms are chiefly assocuted, and 
that in most cases it is they which ore eoneemed in luminous 
efficts, whether in flames or when the gas is under the influence 
of electricity Ac cordingly in both coses the lununcxit effects 
may have ihcir origin in events that are m a cnnuderable degree 
ixohted from th isc that directly affect the thermometer, and 
wherever this is the ease, the luminous effects will be in excess of 
what belongs 11 ihe temperature of the gas as determined Its 
power of eoniniunirating heal by cnnduelion to bodies upon 
which its molecules impinge This seems to have been proved 
1 ^ I’rof J ewes of flames (Proieedtngs of the Koval Society, 
vol Ivu p 404 and p 467), and manv phenomena indicate that 
It IS also true of all gases which exhibit spectra of bright bnes 
when in that state which has been miscalled incandescent 

It IS s|xx.]ally to lie noted that the interpretation usually put 
upon the value of 7 in a gas has to be profoundly modified in con 
sequence of (he presence of Bb muttons within the molecules, 
and of the degree in which the corresponding Bb mobons of 
swarms of miJeeules are more <w less linked together by the 
interacunn that gfx.8 on between their associated electrons and 
the auher (bee hitrgnald, m the ProceetUngt of the Royal 
boeiety, vol Ivu p 3M ) 

ihese examples may serve to diow how a fcnowleffip of the 
presence and activity of Bb motions sapplies a clue to intenwet 
mg some of thv. phenomena of nature , and the extent of its 
applicationb may be judged by reflecting that it u electrons 
for the most part associated with Bb motTons which araear to 
be primarily concerned in every chemical Taaetion om in all 
phenomena of radiation. 

“On the Vilocitiet of the Ions” By W C Damfflet 
'V^etham A Lontinaatlon of a former paper {PkU TVianr 
184, 1893 A, p 337). The velocities trf certain nms 
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dunn|[ electrolyus are obaemd by tracing tho formation of the 
preapitates which they give with a trace of a suitable indicator 
llius solid agar jelly solutions of banum chloride and of sodium 
chlonde containing a little sodium sulphate were set up in contact, 
and a current paasM across the junction The banum ions form 
a httle inaoluble banum sulphate as they travel, and so their 
velocitp can be measured The specific ionic velocity under a 
potential gradient of one volt per centimetre can then be calcu 
lated, the area of cross section of the tube, in wfoch the solutions 
are placed, the mean specific resistance of the solutions, and the 
strei^ of current being known The following table gives a 
comparison between the results thus obtained and the numbers 
theoretically deduced by Kohlrausch from the migration ton 
slants and the conductivities of the corresponding aqueous 
solutions — 


Calculated vrluLit> in Obhcrvad in 


cmperMX cmptruet 


Banum o ocx)37 o 00039 

Calcium o 00039 o ooojS 

Silver o 00046 o 00049 

Suljfoate group (SO4) o 00049 o 00045 


June 20—‘On the Ucclusum of Oxygen and Hydrogen 
by Platinum Black Part I By Dr 1 udwig Mond, h k S , 
Prof W Ramsay, IRS and Dr John Shields 
The authors describe some pteliminsry experiments on the 
occlusion of oxygen and hydrogen liy platinum sponge ind foil 
which m general lonfirm the resuUs olxained by Graham \t 
most only a few solumes of these gases are ixxluded by the more 
coherent forms of phtinum 

After giving details of what they consider the best method of 
preparation of iilnlinum bhek, they next describe some evpcn 
ments which had for their object the determination of the total 
quantity of water retained by platinum black, dried at too C 
and the amount of water which can lx. removed from platinuiii 
black at various temperatures in vacuo As the result of these 
experiments they finil that platinum blsek dried at 100° retains 
in general o 5 per cent of water, and this can only lie remoied 
in vacuo at a temperature (about 400*) at which the bUek no 
longer exists as such, but is eonverteil at least partuilly into 

E ige At any given tempersturc the water retained by 
mum black seems to be constant The density of platinum 
k dnedat loo° C is 19 4 or allowing fur the water retainrsl 
by It at this temperature, 31 5 

The amount of oxygen given off by phtinum black at various 
temperatures sras determined Altogether it contains alxiut 100 
volumes of oxygen, the oxygen begins to come off m quantitv it 
alxiut joo’ C m vatuo and the bulk ol it can be cxtracteii at 
400’ C , but a red heat is necessary for its complete removal 
Small quantities of carlxin dioxide were also extracted, ehu fly 
between lOO aoo ( 

In determining the quantity of hydrogen occluded by platinum 
black the authors have exrefully distinguished between the 
hydrogen which goes to form water with the oxygen always 
contained m platinum black, and that whiih is really absorbnl 
by the platinum /er se Altogether about ^10 volumes of 
hydrogen are absorbed per unit volume of platinum Mack, but 
of this aoo volumes are converted into water, or only 110 volumes 
are really occluded by the platinum Part of it can be again 
removed at the ordmiuy temperature m vseuo , by lar the larger 
|x>rtion can be extract^ at about 250 500° C , but a red heat 
IS necdSMry for its complete raowval The amount of hydrogen 
absorbed by platinum is very largely influenced by slight traces 
>f impuntv, prulMbly grease or other matter which forms a skin 
over tne platinum 

Platmum black m vacuo tubsorbs 1 certain quantity of 
h^rogen On mereasmg the pressure of the hydrogen up to 
ibont 300-300 mm a further ouantity u absorbed, but ifter this 
pressure is almost without e^t ^ increasing the pressure 
from one atmosphere up to four and a half atmospheres, only 
one additional volume of hydrogen was absorbed On placing 
jdatinum blaek charge with oxygea m an atmosphere of 
oxygen, and ucreaking the pressure to the same extent, eight 
and a half ■dditiooal volumes were however absorbed 
PlaUnum black chaI^^ with hydraten dud placed in an 
itmosphere of hydrogen kept appronmatdy at atmospheric 
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pressure, and pktinum bla< k ehaiged with oxygen and confined 
in an atmosphere of oxygen, Ixlmve quite diffeiently when 
heated In the former case hydrogen is immeiliatcly expelled 
on raising the temperature whilst in the tetter case o\yeen is 
steadily absorbed until a temperature of about 360° (J (the 
temperature of maximum abvirplion) la reached, when on 
finrtner heating oxygen begins to come off again 

Incidentally it was mil uni that mercury begins to combine 
with oxygen at 337'' (. and that i mixtnre of platinum block 
end jihosphorus pentnxide absoilis oxygen at a hi^ temperature, 
probably with the formation of a phosphate or pyrophosj^te 

In the discusswn of the results special reference is made to the 
work of Berbner and Berthcl it, and it is pointed out that there 
IS not sufficient evidence for the existence of such chemical 
compounds os l't|.H| and 1 1„ I Moreover, the authors are 
of oinniun that tne heats ■ f cunibination of hydrogen and 
platinum as determined by Berthclot and Favre ate valueless, 
and that the heat which they measured is due for the most jiart 
if nut entirely to the firmation of water liy the oxygen alw lys 
contained jnjitetinum black It has yet to lx protfd that the 
absorption of hydrogen by pure platmum black is attended by the 
evolution of heat, and as rtgards the formation of supposed true 
chemical compounds, solid solutions, or alloys, the authors 
prefer to wait until sufficient data hive been accumulated for an 
adequate inquiry before coining to any ilefinite conclusion 

Royal Mieroacopical Society May 15 —I M Nelvon, 
Vice I’resident, in the chair Messrs Watson and bons ev 
hibited a simple centring underfitting for use with any ordinary 
student s imcroscojx —The Chairman exhibited a new |i w 
I >wer lens by /uss, mil a new jihutographic lens Mr 
W C Bosanquet re^ a jxijier on the anatomy of N} to 
tirrui otaitt —Mr (1 ( Karop read a pajxr, by Dr V 
Brace, descnlnng a new microtome for cutting se< lions The 
Chairman announced thil the library would tie closed from 
\ugust 12 to *sepUmber 9, ind that the next meeting would lx 
in Oclolier 16 

Mtneralogical Society, Tune 18 —I ewisite and /irkelite, 
two new Brazilian mmerels, liy Dr 1 Ilussak of the 
(leological Survey of San i’anlo, and Mr ti 1 1 111 r 
I ewisite IS a new titano antimonate of calcium and iron which 
was found with xenotime, nionazitc, emnalwr and other minerals 
in the heavy sand oMained liy washing the gravel from a hill 
slope at the cinnaliar mine of Tri|iuhy, Minas (>eraes, Brazil It 
IS culnr occurs in small brown translucent octahedra and has 
the coffl|M>sition 5RO jSb/), 2liOj /irkelite is i new titan > 
zirconate of calcium and iron found m association with the new 
zinonia mineral Ixuldeleaile in the magnetite pyroxciiitc 
from J icupiroima S^o I'aulo, Brazil It is rubii occurs 

in black ixtahedra, an I contains about 80 |>er cent 
of /rOj and lit), Ihc autliirs desenlx the physical ind 
chemical fliaractcrs of the two minerals, and ilso give 
an account of the mineials assxiatiil with the lewisite at 
Inimhy, imongst these a curs siianngly a new titano 

antimonate of ir >n the close riplion of which will be completed 
when more mateiiil is oMained 

PAKts 

Academy of Bciencea, July 8 M Marey m the chair 
On the physical char icterisUcs of the mixm and the interpretation 
of certain surface details revealed by photographs, by MM 
Lzrwry and P Puiseux A general disrusaiun of aurfaec charac 
ters of the moon and their origin, and comparison with certain 
terrestrial features of possibly similar origin —On the manner in 
which any cxuifused but penile wave agitation becomes regular 
in the distance reducing to aaimple wava, % '1 J Bouasincsq 
—Action of zinc chlonde on resoremol, by M P (mmaux 
Comparison of the work done by muscles in the case of positive 
work with that developed in the rorrcspcmilmg case of negative 
work, by M A Chauveau I aw of the distnbution of mean 
nMgnetixm at the lurfaee of the globe, liy General Alexis de 
lilTo Volumes of salts m their aijuuais solutions, by M 
lecoq de Boubaudran Ihe author considett all vilnblc 
substances to belong to a continuous series of which the members 
at the one end may show dilatation on solution, whereas the 
members at the other end may exhibit contraction under similar 
curcurostances lie illustrates his theory by ex implcs demon 
slioBng that the former at low temperatures give contracUon also 
on fohitloD, whereas the bodies usually showing contraction on 
solntion exhibit dilatation on solution in sufficiently concentrated 
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v<l I m —On diphenyUnthrone, by MM A Hatter and A 
( } t The researches detailed prova that the MibaUnctCiiHiiO 
I liphenylanthrone F'™" 

istiblished constilntiun the j^thalyl tetrachlonde melting at 
88 C must hate thedissynmetncal (brmula —A 

I en lym{ 4 iattc eland in the European scorpion by M A 
kowatewsky The eland descnbed has already been made 
known T MUUer who, m l8a8, termed it a salivary gtend 

On the laws f friction in did^ M Paul Pam 
leve The conclusion is dddnced, from the siimulanties 
developed in the paper that the emmneal laws of fnction 
ire logically inadmistible (even iat ordinaiy pressures 
and velocities) so soon as the fnction becomes at alt noticeaUe 
—On the mirage effects and diffiMences of density obsened in 
Natterers tubes hv M P ViUard —On extdostte statical and 
dynamical potent^ by M K Ssryngedanu —On direct 
spectrosoomad analysis if minerals and rf some fused salts by 
M A de Gramont—Uetenmnations of the solutnkty at very 
low temperatures of some organic compounds m carbon 
disulphide by M Arctowski rtard fouM the soluhiht) of 
subsUnces to be represented for other solvents than water by 
curves practically f hyperbolic form of which the Iwanches 
respectively directed themselves towards the points of fusion of 
thesilvent and of the dusmlved substance, he even admitted 
that the solubility would be zero at the point tX congelation of the 
solvent, and mfinite at the point of fusion or eliullition of the 
dissolved substance The author finds with carbon disulphide 
that the point of fusion <rf the solvent appears ni t to be an 
essential print on the curve of sotutMlities and it is 
otherwise known that the property of dissolving is not an 
exclusive property of the lyriuid state of matter —On some 
ozidisuig moperties of oronised oxygen and of oxygen in 
sunlight OT M A Besson —Action of mtnc oxule oS some 
metalhc chlorides ferrous Uamuth and aluminium chlorides 
by M V Thomas A fine nd ferrous compoun 1 has been 
obtauied of the formula Sl’'asC'U By decompositioa of this 
or by suitably heating anh^rous l<e,CU m a current of mtnc 
oxide yelloansh brown NO is obtamed A fine yellow 

bismuth c< mpound an 1 a pale yellow aluminium compound hsve 
also been obtame 1 are very hygroscopic substances and 

have the composibmi BiCJ, NO and AlX^ NO respectively — 
Action of halogens on methyl akohol by M A Br ichet —On 
a physical theonr of the perception of colours by M Georges 
Darxens —On the presence arid the riU of starch in the em 
biyonic sac of Cacti and Mesembryanthema by M !■ d Hubert 
The ofaservmtiofis fovour the view that starch serves to preserve 
the embryonic sac m these plants in that state which chaiiu^enses 
the npe and readily fertilisM sac —On the tectonic characters of 
the north west part of the Alpes Manbmes department by M 
Lemi Bertrand —An inferior maxillary human none found in a 
grotto m the Pyrenees by MM I ouiv Route and Felix Rq^nault 
From the characters if the bone descnbed and other similar 
remams it is concluded that In the timfi of the great Cave beam 
France was inhabited by a human race Of normal height with a 
flat and powerful lower j-iw 

Nfw South Waifs 

Linneari Society, May 29—Mr I N Trebeck in the 
chair —OologKsl notes (contmued) by A J North —Note on 
the correct liabitst of PattUa (ScmUlUMrc) ktrmaJtcmtis 
Pilsbry, by T F Chaeseman —On two new genera and species 
of fisM frim Australia byj Douglas Ogilby—Descnptions of 
new species if AustrUum Coleoptera, FM II by Arthur M 
Lea This paper composes deSmptiims of over one hundred 
species, for the most part referable to the fiunilies MtUato 
d^tdm iitrdtUtJm ^ntktad*, and Ctrtbfiait—Ufe 
histones of Australian Coleoptera, Part III, by W W Frog 
gatt —Demnption of a giant Acacia from the Brunswick River, 
New South Wales, by J H Maiden This Aeaaa «as ctd 
tected ^ Mr W Bduerlen on Teigogghi Mountain and on 
Mullumnmby Creek, Brunswick River, NSW As fiu as 
known, it it confined to brushes as distinsmished from open 
forest It attains a height of lao fee and a Auneter of 5 feet, 
It IS therefoae one of the largest of the genus lu closest aflimty 
IS with A i m tr v ata, from which it dimrs m the structure of the 
flowers, seeds, and pod and m other less important partKolfis 
The infloicscence u m looae elongated panicles or raeetaes, 
whhf ped u ndes in clusters The flowers are few—never more 
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than twenty—with viUous petals and sepals whidi are spathu 
late and tetranierous The pod u nearly sis lines broad, thm 
and straight The author proposes the name of Acacia Baktrt 
for the species in bonnir of his colleagne Mr R T Baker 
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THE DISTRIBUTION Oh ANIMALS 
A TtxLBoot of Zaogeogrt^y By F E Beddatd, 

M F R S Cambndge Natural Science ManiuU 

Pp vtii and 246 (Cambndge Univanity Prata, 1895 ) 
ITHIN the small limits of 346 duodecimo pages of 
fiurly large type, it is scarcely possible to do justice 
to such an extensive subject ss the geographies! dis> 
trlbntion of animals, and, bsanng in mind the difficulties 
thus imposed upon him, we think the author of the volume 
before us is on the whole, to be congratulated on the 
manner in which he has comaleted a very difficult task 
He has given the student a large amount of very valuable 
information, and this in a pleasantly written and easily 
understood form A wnter who was not thoroughly at 
home in his subject might hive contented himself with 
merely giving us ab>tracts of Mr Wallace's works, with 
such corrections as are ncccssarj m order to bring them 
up to date Not so Mr Beddard, who has introduced 
into his text book a very large number of f icts, chiefly re 
latmg to the lower v*rtebrates ani invertebrates, which 
are not to be found in more preti ntious works, and hts 
volume will thus be of value to ill students As being 
one of the author’s specialities, attention is strongly 
directed to the distribution of earth wormi, and the re 
maries concerning the curious relationship between the 
worms of Pata^oia ail thoj'> of Australia and New 
Zealand will b found sp'cully interesting 

The general plan of the work is as follows After de 
fining locality and station and pointing out the van 
ability in the distnbutional areas of animals, the author 
takes a number of selected inst inces, drawn from very 
vaned classes, of th* distnbjtion of particular groups 
We have, for ex implc, the range contrasted of such dif 
forent animals as rheas, ibexes gallinaceous birds, eden 
rates, tortoises, bitrachians scorpions, plan mans, and 
earthworms Having contrasted the ^ffcrences pre 
sented by these groups, Mr Ueddird com^s to the con 
sideration of uoulogic il regions , and here he concludes 
on the whole to idopt thoac of Messrs bclater and 
Wallace "As a mere mutter of convenience, he re 
marks, " it is immaterial whether we join Europe, Asia 
and North America into one Holnictic region, or use the 
current terms of Nenrctic and Palurctic for the Old and 
New World divisions of this extensive tract ’ With all 
due deference, we submit that convenience has nothing 
whatever to do with the matter, and it is to be regretted 
that the author has not been bolder, and made a clean 
sweep of whit is obsolete in our present system of roo 
kigicid gei^raphy ' if e admits that mammals are, on the 
whole, the most satisfactory group on which to lay the 
foondations of the scheme, and yet he deliberate!) 
throws away Mr Blanfbcd’s very excellent classification, 
n order to adopt one which obviously does not accord 
with the fiuns 

A want of boldness is, indeed, m our opinion, one of 
the most senous defects in the work, and we should have 
nhich liked to hear the author express, without resCrva 
doo, his real opinions both a^, regatdf the so called 
Antarctica, and also in retpec to Dr Bttir's view that 
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the Galapagos Islands ire part of a sunken conttnent 
We gather that, on the whole, Mr Beddard af^eait to 
be indisposed to admit Antarctica m its entirety, but as 
to hoW much he believes m a southern land connection 
of more limited extent it is almost impossible to discover 
In this section of the work, moreover, the author has 
made two glaringly contradutory statements Thus 
whereas on page 116 in treating of the limits of 
the Australian region, he temirkx that "the boundary 
between it and the Oiicntal is sharply marked,” we find 
him on page 106 hesitating whether Celebes should not 
be transferred from the former to the latter r^ion So 
much for sharp boundanes 

The third chapter deals with the causes influencing 
distribution, and here it m ly be noted that the author 
differs from Dr C H Memam,^ in that he attnbutes a 
very mmor part to the influence of temperature Not 
improbably, however, the difference of opinion is largely 
due to the different enviionment of the two workers, the 
effects of this factor being apparently more noticeaWe in 
the New World than in the Old Very many interesting 
instances beanng on the problem of dispersal will be 
I found in this chapter In the fourth chapter, the faunas 
of islands are discussed, while the fifth closes the work 
with a few theoretical considerations In this chapter 
we find the remarkable suggestion that Marsupials have 
tiked their origin in \ustraha, a conclusion which, in our 
opinion, has no shadow of justifii ition from the facts of 
their past history ind which is absolutely contra 
dieted by the author himself After stating on page 
226, thu their “number in Europe may have been 
small, he speaks of these animals on page 327 as “once 
existing in great variety m Europe and North America," 
ind liter on in the same page that the "survivors have 
been pushed in to the furthest comer of the world—the 
Austi than continent, and some of the islands to the 
north More hopelessly contradictory statements it 
would be diflicult to find As to the author’s conclusions 
that there has been a general migration of the older 
fonns from north to south, we are in full accord 

It IS mjch to be regretted, eapecially from the point of 
view of elemcntar) students, thit the work should bedis 
figured by several glaring inaccur icies which ought to have 
been coi reeled in proof We find for instance, the genus 
Anurowrev given as exclusively PalaarcUc, whereas one 
of the two known species is from Assim On the same 
page, again, the genus Capra is likewise givAi a« confined 
to the Pala arctic region, whireas, on p 33, the South 
Indian C hyloertui is included in the same genus 
Should Mr O Thomas ever read the work, he will be 
surprised to leara (p 90) that he has identified the 
African pouched rats oPUie genus Cnutomys with the 
American Htsperomys On p 97 we have "musk deer" 
in place of “ musk ox ” , while on p 100 we find the 
Sibenan hippopotamus figuring as Ckceropotamus (the 
name of an Eocene genus of pigs) instead of Ckar^n 
Again, on p 103, we have the langurs alluded to under 
the name of Prei^ytes, while on p 106 they apjiear 
as Semutopttktcus By what confosion of ideas the 
name Hyracodbtt (which belongs to an extinct genus of 
rtiinocerot like animals) is made to do duty for Dideipkyt, 
we are at a loss to understand Carelessness is likewise 
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exhibited by the statement, on p. ni, that Rhea it ex- Ae modes of occurrence and properties of raw materials 
< lusively confined to the Chihaa tub region of South and products are collected m the first chi^iter, while 
America, etpeaalty after the author has steted on p. ao analytical methods are suntlarly gathered tc^ether in the 
that Rhea macrorhyncha occurt in Pernambuco and second A stnkmg feature in the first chapter is the 
lUhia. amount of space devoted to native sqda. Recent ex{riora- 

As likely to mislead the student, we must also call tions have greatly extended our knowledge of the occurs 
attention to the so-called genera Aqutas and PkyUoHs fence of this substance, and with sources pf supply Uke 
being placed among those charactenstic of the Oriental Owen’s Lake m CaUftwma, it Seems not at aU unlikely that 
region, whereas Dr Dobson,* whose views are en m a few years natiVe soda may compete on a large scale- 
dorsed by Mr Blanford, states that there is no justi- with that manufactured by the Leblanc and the ammbnia 
fication fer the separation of the forms thus named processes. The chapter on analytical methods is very 
from the aTiAxoaq Rlunolopkut If the author has complete, the chief new feature in It being the descnptioa 
reason to doubt the correctness of such generally ac- and illustration of Lunge and Marchlewski’s'gas analysis 
cepted views, he should have appended a note to that apparatus on p 113. It seems a pity that those who buy 
effect Many other points of this nature might be alluded and sell alkali should not by this time have reformed the 
to, but we cannot help regretting that the author has chaotic condition of “trade customs* which makes it neces- 
once more resuscitated the myth of the fossil Australian sary still to devote five pages of a work like this to the 
elephant question of alkalimetnc “ degrees ” 

While the book would have been much better had more In the chapter on the salt-cake process the changes 
care been exercised on its composition and correction, it consist chiefly in the greater prominence given to plus- 
will serve a useful purpose as a general guide to the pressure furnaces, of which two forms are figured, and to- 
principles of the geographical distribution of animals, and mcthanical furnaces. At the date of the first edition, plus- 
may accordingly be recommended to the student, pro- pressure furnaces were in little more than an expen- 
vided he have sufficient knowledge to steer clear of the cental stage, but the advantages they present have 
pitfo]!,, R LVUEKKKR gradually made themselves felt, and their use has become 

rorrespondingly more frequent. The early type of the 

- Jones mechanital furnace has been omitted from this 

AIMALI MANUBACrURE mt^ical furnaces are repre^nted by the 

later form of the Jones furnace, with fixed stirrers and 
A Theoretical and Pracitcal Treatise on the Manufacture movable bottom, by the Mactear furnace, and by Larkin’s 
of Sulphuric And and Alkalt, with the Collateral mechanical roaster These furnaces are ^ fully desenbed 
Branches By George Lunge, Ph.D, Professor of and figured, and the discussion of their menu and 
Technical Chemistry at the Federal Polytechnic dements is eminently fair The account of the Hargreaves 
School, Zunch. Second edition, vol 11 Pp xi process has been completely rewntten and greatly im- 
929. (London Gumey and Jackson, 1895 ) proved, entirely new drawings of the arrangement of the 

T O cnticise, in the ordinary sense of the term, such a cylinders having been introduced. That this beautiful 
book as this, demands an expenence as wide as that process should not have further extended, is matter for 
of the author—not only m the laboratory investigation regret, but, as Dr Lunge justly says, it came too late—it 
and the exposition of the problems of chemical techno- has had to succumb to the competition of the ammonia 
logy, but in the exigenaes of daily life in a chemical works soda process, and the consequent necessary subordination 
This dual expenence is possessed by few, and the present trf other considerations to the production, m the LeUanc 
writer can lay no claim to it But the wide acceptance process, of strong hydrochlonc acid, 
of the first ^tion of Dr Lunge's book as the work of The condensation of hydrochloric acid had reached 
reference am alkali manuftmture, makes the expression of a such a stage at the date of pgbhcation of the first 
judgment on its value superfluous, and the reviewer need edition, that we find but few chan^ m this one, and but 
do little more than make a general companson between two noticeable additions an account and disaunoo of 
the present volume and lU predecessor of fifeeen years qgo. Dr Harter’s mathematical treatment of condouation, and 
It may at once be said that the book has been a descnption of the Lunge-Rohnnatm plate-ooliunns. 
thoroughly brought up to date. It»bulkier than the former The gist of Dr HUitei't pqiers is, on the whole, very 
edition to the extent of over aoo pages, though many feithfully reproduced , but there are two errors which are 
processes desenbed in detail in the earber work, being likely to cause conftfsidn tO the reader unacquainted with 
now obsolete, or neatly so, are here merely referred to , the originals on p. 308, lines 6 to 10, where the source 
but though foms of this increased bulk arises frmn lengthy of the figure 43 3 is not obvious, the feet being that it m 
detailed accounts of new processes, yet most of it is due quoted from a third example of Hurter's, m whicfe the gaa 
to the small additions interpolated on almost every page dealt with contains 43 3 per cent, of hydrochloric acid, 
of the book. No pubbsbed work on alkalt manufiicture and on p. 313, where, in converting Dr Hurter’s Rngfath 
appears to have escaped Dr Lunge, whether in journal measures mto metric units, so cubic feet per second is 
or patent hterature, and he has not only ftirnislKd an taken as 10 feet po- seomd, and the resulting contact 
admirable digest of the progress made m technological figure is worked out to 334 instead of 3474. The Lunge 
though and practice since itto, but has throughout towers are desenbed m the body of the work, and details 
given references to ongtnal sources. oftheir structure^ as wdl as a sunumiy of results obtained 

Onechange in arrangement commends itsdf at once in their actual working at Duisburg, are given in the 
1 •<c«uChtnei«vBrit.iiM.,'’F 106. addenda. These figures are certamly remariafele tcsti- 
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moay to the efficiency of the plate-columns , whether tn 
all respects they will achieve the results their inventor 
claims for them, it is, perhaps, yet premature to say 
The chapters on the black ash process, on the manu- 
fsctuie of finished soda, and on caustic, are examples cS 
what has been said above as to Dr Lunge’s care and 
Industry, exhibiting no striking changes, they are yet 
charged with additional matter, of which no satisfiurtory 
account can be given, but which will become contmually 
evident to those using the book. 

The recovery of sulphur from tank waste is, of course, 
treated at length. The multitude of attempts to solve this 
problem, the repealed failures—chemical or economic— 
of these attempts, the apparent hopelessness of further 
discovery m so well-explored a field, and the tenacity with 
which the attack has been continued, form one of the 
most interesting chapters in the history of manufoctunng 
chemistry, and the account given here is full and accurate. 
Though the detailed descnption of Schaffner and Helbig’s 
procew has been omitted from this edition, yet the bulk 
has swelled by some forty pages, an increase due, of 
course, chiefly to the Chance Claus process, the account 
of which, with its modifications and variations, is one of 
the best written portions of the book. How far this 
beautifol process affords a satis&ctory solution of the 
problem of sulphur recovery, may be gleaned from the fact 
that in 1893 the produce of Chance sulphur in Bntain 
was estimated at 3S,093 tons ^ 

An indication of the tendency of chemical manufacture 
to become more scientific, to be guided by principles 
rather than by rule-of-thumb, is found in the increased 
amount of “theory" in the book Not only have we 
accounts of investigations into the reactions involved in 
the .various iprocesscs, but also accounts of the thermo¬ 
chemistry of the Hargreaves process and the black ash 
process, and of Dr Hurtet’s application of mathematics 
to technology, mentioned above No one will dispute Dr 
Lunge’s statement that manufoctunng conditions are 
complex, and difficult to imitate in laboratory experiments, 
still more to state in a form definite enough for mathe 
matical expression no one will question the justness of 
his warning against proceeding too rashly on lines sug¬ 
gested by theory alone, or indicated by mathematical 
reasonipgs on insuffiaent bases , but the fact that thermo 
chemistry and mathematics find a place at all in such a 
work as this, shows that our manufoctures are being con 
ducted with a closer knowledge than formerly of the 
principles—chemical, physical, and , mechanical—which 
underlie them, and Uiat we may look; 4>rward to a time 
when we shall have as foil control over the conditions of 
our operations in the manufoctory as we now have in the 
laboratory 

The Leblanc soda^rocess is regarded, by those who 
are in any way connected with it, with feelings akin to 
those with which they look on the Bntish Constitution 
It msjnres a certain affectionate respect, from its com¬ 
bined fiunihanty and antiquity, and the contem|dauon of 
Its decay or extinction gives nse to feehngs of regret, 
i^art altogether from the pecuniary mterests which are 
tnvolvdd'iA it The statistics given ^ Dr Lunge, whidi 
show a steady mcrease in fhe salt um for the ammonia 
prboesa^ from 37,000 ti^ in 1880, to 3$^oo» in 1895, wh^e 
thkt need for the Leblanc procus has decreased in the 
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tame penod from 650,000 to 470^000, are not reasturmg , 
but if the older process be doomed to ultimate extinction 
It will at least have a worthy monument and history m the 
successive editions of Dr Lunge’s hook. 

Misprints and slips in such a work are inevitable, 
there are several, but nearly all such as betray 
themselves at once, and carry their corrections on their 
faces. A copious index to the volume adds greatly to its 
value for reference J T DUKtr 


PHYSICAL ANALOGUES OF PROTOPLASMIC 
MOVEMENT 

Microscopic Foam and Protoplasm By Otto BUtschli 
Translated by E A Mmchin (London Black, 1894.) 

ROF BDTSCHLI’S work on Microscopic Foams has 
been already discussed in these columns, and 
therefore, in noticing the English translation, a very short 
account of the book itself will suffice From his long 
senes of observations, especially upon the structure of 
the protozoa, the author was led to regard protm>lasm 
as a substance arranged always in the manner of an 
exceedingly minute honeycomb, containing a second 
subsUnce in its cells. Taking this view of the structure 
of protoplasm, and probably stimulated by the experi¬ 
ments upon capillanty and surface-tension made by his 
colleague ProC Quincke, he next endeavoured to find a 
substance having an analogous physical structure, and to 
prodifhe in it some of the simpler phenomena of proto 
plasmic movement The result was the manufacture of 
the remarkable foams, now so well known in zoological 
laboratories, m which the walls of the protoplasmic 
honeycomb are represented by thin lamine of olive oil, 
the chambers containing a solution of potassium car 
bonate and soap The remarkable resemblance between 
the histological structure exhibited by drops of this sub 
stance, and that of an amoeba, is probably familiar by 
this time to most biologists, as is the resemblance 
between the streaming movements of the two structures, 
and the protrusion and retraction of pseudopodia by each 
In the work before us, the final investigations upon oil 
foams are first described The first eighty pages contain 
a minute description of the manner m which the foams 
are best prepared, and of their behaviour under the 
influence of vanous agencies. Especially interesting is 
the effect of induction shocks, by which convulsive mova- 
ments are obtained, and the streaming is frequently 
slowed down or depressed. It is difficult to avoid com¬ 
paring the manner in which SQch a foam-drop flows 
towards a solution of certain substances, such as soap, 
with the simpler phenomena of “ chemiotaxic ” attraction 
After a detailed description of the preparation and 
behaviour of oil-fiaams follows a summary of investiga 
Uons on the structure of protoplasm, as seen m the living 
condition and after vanous methods of preparation This 
account deals with the structure of vanous protozoa, and 
with the cells of many metazoon tissues, especially with 
nerve-cells and fibres , the object of the whole account 
being to demonstrate the “alveolar” structure of the 
protofdasm in all these cases. This account is illustrated 
by several plates, which have been admirably re-drawn 
for the English ^ition of the work, and in addition to 
these a collection of photographs has been prepared 
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llustrating the minute structure of oil drops and of many 
of the animal cells described The evidence of this senes 
of photographs is perhaps even more sinking than that 
of the plates and it is well here to draw special atten 
non to them, because the only information given to the 
English reader as to the means of obtaining them is in a 
note on p 341 where it may be easily overlooked 

The second part of the book cimtams a short history 
of the views which have been held concerning the 
structure of protoplasm, from the time of Remak s early 
observations on nerve hbres until the year 1892 this 
IS followed by a full exposition of the view that all 
protoplasm has the foamy structure exhibited by the oil 
foams already described, and by a discussion of the 
difficulties which attend the explanation of all proto 
plasmic movement by reference to changes in the surface 
tension of a foamy substance 

Such IS the arrangement of a work containing the 
most remarkable attempt to express protoplasmic move 
ment in terms of inorganic phenomena which has yet 
been made That the attempt is not yet successful in a 
number of special cases Prof Butschli himself is careful 
to point out and the difficulty of explaining m this way 
the formation of fine thread like pscudopodia is as he 
admits, very great A more senous difficulty even in 
coses of simple lobose motion is the difficulty of demon 
strattng those (Urrents in the water outside an tmoeba 
in motion, which should on the diffusion theory exist 
These and other points are clearly stated b> Prof 
Butschli so as to inspire the hope that the final section 
of his book mil lead to the provcution by himself and 
his pupils and by others of further work on the lines be 
has here laid down Without such investigation any 
detailed cntuism of the difficulties would be simply 
impertinent 

Mr Minchin IS to be congratulued on his translation 
The original (lerman while alw «ys lucid is often difficult 
to translate, because the author has throughout been in 
fiuenced on the one hand by a desire to be as biief as 
possible and on the other b> a spirit of saentific caution 
so that he qualifies statement hftcr statement with 
epithets which moke his sentences easy enough to under 
stand, but hard to render into such English as Mr 
Minchin has generally achieved 

By incorporating the ippendix of the original edition in 
the body of the work a distinct advantage has been 
gained and a useful fciture wanting m the (jerman 
edition, IS i veiy excellent index 


OUR BOOK SHELF 

jEstJutu Pnnaples By Hen^ Rutgers Marshall, M A 
(New York and London Macmillan, 1895) 

Mr Marshai l has done such good work in the field 
of a^thetics that we are glad to welcome this short and 
simplified exposition of the principles which he regards 
as mndamental As we said on reviewing his more 
technical treatise there is good stuff m his work and it 
IS based on ngfat lines We have only space to deal very 
bnefiy with one or two points on which we are still con 
strained to assume a somewhat critical attitude 
Althourt the view th it pleasure is the accompaniment 
of the unng up of surplus stored energy and that pain 
arises when tne stimulus calls for an overdraught of 
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energy, may well bold good m certain fields of activity. 
It does not appear to touch some of the pleasures aiw 
pains of special sense That certain groups of sensory 
stimuli are pleasurable, and others painful, seems just as 
primary and inexplicable (and thereibre to be at present 
treated merely descriptively) as that certain light 
vibrations give nse to tne sensation blue and others to 
the sensation red They are primary data of “algc 
domes as the coloui sensations are primary data of 
colour vision 

In the helpful classification of ' Instinct feelmgs,” so 
called, we think more stress is laid on heredity than the 
fisets at present justify That there is an innate inherited 
potentiality of frar, m example, is unquestionable , and 
that It IS connected with a tendency to flee from a dis 
advantageous object, may be admitted But the dis 
advantageous nature of the object would seem to be a 
matter of individual experience, aided by the effects of 
what Mr Hudson terms tradition through parents or 
others It is at least questionable whether the ad 
vantageous or disadvantageous nature of the obiect is 

determined by the experience of untold generations of 
ancestry 

The third and last, point on which we would touch is 
the delimitation of the ccsthetic field That what is judged 
to be esthetic appears to be permanently pleasant in 
revival may be and in the mam is true enough But 
that the relative permanence of the pleasure-field can be 
regarded as a sufficient .esthetic differentia we ore not 
prepared to admit We cannot here discuss the question, 
wc hold hoaever that just as the pleasures and pains 
of sense on the algcdonic accomp iniments of sense 
experience so arc the distinctively a.sthetic pleasures and 
pains the tlgedonic accompaniments of the perception of 
relations Mr Marshall s criticisms of the inteUectualist 
position (if this view of the purely algedonic accompani 
ment of activities which in their cognitive aspect are 
intellectuil miy be included under this head) is 
insufficient to tarry conviction 

Wc have selected one or two points on which Mr 
Marshalls views do not appear to us to be convincing 
but It IS partly litcausc he is really worth diffenng from 
that wc cm recommend his work for cireful and senous 
consider ition 

AnAtitfyiis / Astrononucal Motion By Henry Pratt, 

M IJ (London G Norman and Son 1895 ) 

Thl present small volume is a contribution to the ever 
incicasing mass of pseudo scientific literature in dealing 
with which X scientific reviewer must always find a 
difficulty His hrst impulse is to ignore such a book 
altogether but there arc objections to such a course 
To preserve stnet silence might in the first place, lead 
the author and those who blindly trust his guidance 
to claim that bis work was of real scientific value, since 
It had been tacitly accepted by the scientific world, or, 
at least th xt his theory could not be confronted by any 
fiita! d prion objections Further, a book of this kind 
IS liable to lead astray the untrained minds of chance 
readers, and one s duty to the public requires that some 
effort should be made to prevent the waste of time and 
money over an ignorant and worthless book. 

Dr Piatt s object in publishing the book is to give a 
sunpler expression to the views developed in his earfaer 
work, “Pnncipia Nova Astronomica’ (see Nature, 
Mw 17, 1894) He may have found that students needed 
additional explanations, or that another advertisement 
was necessary to assist the sale of the earlier woik. If 
the course were prompted by the first suggestion, one 
cannot say that the author has been altogether succiWul, 
for his theory remains quite as obscure and unsatisfiuitory 
as when first presented The distinguishing feature of 
this theory requires our own sun to revolve round an 
* equatorul sun, which in turn revolves round a * 
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mi, which fin4lly hu lU centre of motion m a “central 
mi “The evidence of the existence of the central, 
pi^, and eouatonal suns is found in certain observed 
ptenomeniL hitherto attributed to other causes, but which 
are in reality due to their presence and influence’ 
Besides the simifle enumeration of these phenomena, it 
u in vain to look for any direct proof of this statement 
The author s method of removing objcLtioni, to his theory, 
one of the pnncipal objects of this book, is, however 
complicated in detail, extremely simple in pnnciple It 
practically consisU in callmg a motion, or an absence of 
motion, when it does not nt in and support hit theory, 
(dpartnt, and when such motion cm be explained, or 
Pratt considers IS explained rial buchjugglmgwith 
phenomena resulting from a combination of revolution 
and loution, naturally presents no difficulty to a man 
who cannot see that a body revolving m an orbit, and 
always prei>enting the same face to the centre of the 
orbit, routes once in the pei lod of rev olution But others 
ta^ht in a different and more rigorous school, have great 
diflnculty in apprehending the author’s meaning, and fail 
altogether to appreciate the arguments by which he seeks 
to support the successive parts of his theoretical system 
Neither does IJr Pratt understand the aiguments nor 
as far as we can see, admit the facts, by which the 
graviUtional theory is supported In the third chapter, 
me author, in criticising our cuirent ideas of planetary 
motion, discloses the awkward fact, that he has not the 
slightest acquaintance with Kepler’s laws He has not 
taken the trouble to master the first principles of the 
system he would overthrow, bui seems to think himself 
qualified by inspiration to offer another His inspira 
tion, we fear, is due to a disordered and ill legulatcd 
imagmation 


LETTERS TO THE EDITOR 

Tkt Editor dots not koU ktmtilf rttfonakU for o^niaiu o* 
fntstd by hu eomtpamitiitr ArtUAor cam it mmdtrtait 
to rttmrm or t» ctmiftnd wUi tit wrUtn tf, rtftettd 
mtmmttnfls tmltmdtd fir tin or aiyt otkor part of NaruaE 
No mohet tt taktm tf amcmpmtiu commtmuahomt ] 

The Physical Properties of Argon 
The f<41owing messurements may be of interest in connection 
with the chemital position of aigon The gas wax prepared 
from atmospheric sir with the aid f oxygen ami alkali only 
Weighmgxato’C upon a Uige scale (two litres), and with 
the apparatus formerly employed for other gases, give as the 
density of argon (O, = l6) 

>9 940, 

a number in almost exact agreement with that obtained by Prof 
Banuay, wrorking upon a relatively small scale and with gas 
derived by magnesium (Kayleigh and Ramsay, Phd Tram 

>895) 

In spite of itx greater density, the refraction (/a - i)of argon ix 
only of that of air so that if we take for oir under st indard 

conditions p >s i 0002923, then for argon 
M w I 000281 

Terling Place, July ao Ra\ LvirH 


The Teachmg University for London 
I WAS absent fitim the country dunng the I mversity of 
London Election, but I may be permitted to make a few re 
marks on Sir John Lubbodi s letter in the lost number of 
Nature 

I am afraid he has hardly weighed the ytxj serious conse 
quenccs of the action he has taken They will have to be met 
as best we may What 1 now desire to consider is some of the 
grounds on whKh he has attempted to defend it. Tboe them 
selvei afford matter for sufliciently grave reflectioa 
(r) Sir John states in Ms letter to. Prof Rticker “lam not 
asking (bat any privilege which the) do not at present possess 
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should be conferred on my constituents, but onh suj^porting 
what u now their legal right This right 1 know they 

highly value ” This is a most extiaordinaiy statement What 
Convocation undoubtedly poxxetsex is the rmht of i«to on txa 
fuudamental change in thv cOnsUtutwn of the I mversity It 
has been exercised in the past 11 some efot when ConvocatiOD 
summarily r^ected the ret Stiniendations of tht first of the re 
cent Commissions It mit^ht have been exercixed when Convo 
cation assented to the admission of women tt the University 
But It has never hiihert > bet n exercised except by the personal 
voteuf members attendii^ Convocation who naveMd theoppor 
tuDity of bearuig in adequate debate the arguments for and 
againxt the propoaal at isxue What Sir John proposes now u 
somi thing widely different a iifretidam in fiict in which the 
decision of Convocation is t > be signified ‘ ax at a benatonal 
electuw, » r by voting |u|]erx In my judgment such a prece 
ds.nt, if once establishevi wi uid utterly destroy the prestige and 
authonty of the meetings of Convocation as at present consti 
luted To this point I will return presently But at any rate I 
think it will be aomitled by all who know anything of the iwactical 
worlung of this body that Sir Johns proposal is a pretty revo 
lutionary change How then are we to reconcile it with hix 
Unguage which I have qu ted above 
(u ) But Sir John x action becomes still more extraordinary in 
the light of the actual recent proceedii^ of Convocation itself 
To read his letter it might ne thought that we were smarting 
under a sense of mjury an 1 injustice, snd that Sir John as in 
duty hound, bail come chivalrouxly to the rescue i f out oppressed 
body tar from this being the fitat I think that m plain 
language Sir John has given Convocation the severest slap m 
the face it has ever received 

After the report of the firxt Commission wxs dead and buned, 
the see nd came up m due e lurae for i nxidcntum by Dmvoca 
tu n and for the post two yearx its mind has been xxupied with 
little else 1 he report might have succumbed to the veto like 
itx iiredictssor hut it hd not I need not recapitulate all that 
has htppened It » envagh to say that though Convocatim 
appr HCiievl the conclusions of th« Cimmuston with a certain 
timidity or at any rate reserve their substantial acceptance after 
each successive deliate steadily gained ground 
1 inally at the meeting on January 23 of the present year the 
following resolution wax earned — 

That Convocabon while dtsiruig to expr^ generally its 
api r >val of tht proposals euntained m the Kept rt of the Royal 
Commission is of opimon that power ought to be given ti the 
Statutory Comimxsiun to vary the details rf the scheme, and 
that It ought to be made an instruction to the Commissioners, 
befine frying the statutes and regubtionx tu confer with duly 
accredited represcntativts of the Senate and of Convoeoiion, as 
to the ni Klifications which may be desirable 
Now whatever be the opmion of difierent sections of Con 
vocation on the general menu of the question I think that we 
are all agreed as to the latter part rf the restdutioii Cfoovoea 
bon regards the Report as a possible liaMsfor reeonstrurbon, hut 
declines to pledge itself to all the details But it is most im 

S nlant to observe and it was most clearly pomted out in the 
einte, that m adopting this resolutir n ConvocaUon vxaved tti 
ngit <t xtto In other w ,rds it dropyvcl lU possible tiom 
foiswnm and looked tr negotiahon to attain what it wanted 
Tins resoluli rn was f rllowed by a further one, wluch was its 
necessary executive corollary I may be permitted to extract 
the whole from the mmutrs as 11 is sqpiificant to observe that it 
was moved and seconded by a representative of either side 
‘ On the motion of S 1’ Thompson, P Sc , B A , seconded 
by! B Napier LLP Resolved 

‘ (i) That a Special Committee of nine members including tile 
Chairman of Convocation be nAminated to prepare for presents 
tion to the btatutory Commission, when appomted, a memo 
mndum of points in the Scheme of the Ki^al Commisnon tn 
which modification is desirable, and with power to e mfet with 
such said Statutory Commissiua, and with any Cfomiaittee of the 
Senate 

“(a) That this Special Committee consist of the following 
Members —The Chairman of Convocation, Dr Allchin Mr 
Bompas Mr Stanley Boyd, Pr Cave, Mr Cozens Hard) Mr 
Thiielton Dyer Dr Napier, Dr S P Thompson 
Now I put It to Sir Ji>hn who, though I am glad to say n it an 
old,’ IS certainly an experienced * parliamentary hand ’ whether 
the action he has Udeen is exactly courteous tn Cr nvocstioa in 
general or to lU formally cuiubtnted Commibee m particular 
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What Sir Tolu pnutKaUyMy* tons wthM “ Yon may do aa you 
like, but I am taking the manageneat of thu bunnem into my 
own fannda” Now, we are andaubtedly proud of having a 
repieientatiTe u Puhameiit, but 1 am very doobtinl wbeUier 
Convocatioa b prepared to aeeept that repceaentative aa iti mawer 
The Kkolution of January aa, U It naapened, owug to the 
prolongatioa of the debate, was not earned by a lam majonty 
The qneabon was therefore bronght up agou on May 14, and 
reaffimied by more than two to one 
The present powtion then is this t Convocation has accepted 
the Re^ of the Commission u pnaaple, awaits the appmt 
ment of the Statutory Commtsiioa, and has delegate to a 
Committee of men representative of vanoua views the duw of 
conferring with it Thu Committee, which has alreaxjy held a 
preliminary meeting, can be in touch at any time with Convoea 
tion, and it u difficult to tee what better machmeiy Convocation 
could provide to bring about the result whuh all reasonable men 
desire And all tlus. Sir John, who u not a member of Convo 
cation, and who has not apparently talcen the trouble to acquaint 
himself with lU proceedir^ calmly sets aside for a new fiuigled 
and unheard of plan of hu own 
(u ) Sir John, in what I suppose I may call hu defence, says 
“ the University u the only body whose constitnUon it m propos^ 
to change ’ I do not know, I am sure, how he amvet at thu 
But we, who have had to consider the pomt, have been advised 
very differently It has been pouited out to us by venr high 
legal authority, that some at lout of the bodies which it u 
desirable to bring into closer co operAion with the Umvenity may 
be impeded by disabhng enactments And one of the strongest 
arguments brought before us in favour of a Statutory Commuaion 
was the foct that it u a leg^tive solvent, and could subject of 
course to the approeal m Pathament remove any legfslacive 
impediment which stood in the way of its ordinances 
(IV ) What I have stated above u sufficient, I hope, to Aow 
that Sir John s interference really amounts to a grave mvasion 
of the privileges of Convocation, and I am utterly at a loss to see 
by what connderations it can be justified The pnnciple of a 
nftnHdum which it u proposed to force upon ns is one which 
can only be accepted after the most serious exammation 
Let ns consider what it involves At present, on any question 
of moment. Convocation only proceeds to a decision after a 
prolonged debate And I venture to say that m alulity, and 
certojiuy in earnestness, the debates in Burlington Oarderu will 
compare not nn&vourably with those at W^minster The 
divisions. It rruy be inferred, are the outcome of reasoned con 
viction A rt/trtmdum is a very different matter It u only 
theoretically appbcable when the issue u of the sharpest, and 
can be stated on the most explicit terms (or anything short of 
this It would be necessary to organise for and uainst any proposal 
a costly machinery in order to put before each voter a reasoned 
statement on one side or the other But the Statutory Com 
mission, firom the nature of things, wdl have to deal with matters 
of the most delicate compromise, afihcting, as I have shown, 
other institutions besides the Umvemty To subject these to 
the accidents of a reftrtndtm, is, 1 venture to say, one of the 
maddest political expedients ever proposed 
I cannot refrain from adding one more remark I deeply 
regret that Sir John, m addresamg the President and other 
bellows of the Royal Society, tbov^t it worth while to pomt 
out to them that some of them ware not his constituents There 
are many students of practical polities who find it difficult to 
justify the existence of Umveraity Members at all I take it 
that the only defence that can be made for them is that they are 
something mure than the mandatories of merely local interests, 
such as may exist, say, in a borough They stand m Parliament, 
if they have any chum to be there at all, as the repre 
sentatives of those mterests remote from party which ennoble 
and dignify the life of a nation Universities may select and 
return such Members But that duty perfixrmed, theirs begins 
If Sir John really senonsly thinks that it ts inappropnate that a 
body ^ Fellows of the R(^ Soaety shouM address the 
Member for the University of London on a matter of supreme 
public mtercst, then 1 can only say with the deepest regret that 
I hope that the day u not distant when our choice may nil on a 
man of larger sympathies mth the mterests of the higher 
education and learning W T Thisflton Dvu 

Kew, July so 

P S —1 trunk u important to add from the Bill a portion of 
Clause 3 —"(I) The Comm isst oaers shall make statutes and 
ordinances for the Umvenity of London m general accordance 
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with the scheme of the report he t e m befo r e referred to, but subica 
to any modifications edudi may awtar to them expedient lAcr 
eottstdering any representations nmde to them by the Senate or 
Convocetion of the Univetmty of London, or by eny other body 
or persona afiected ** It will be seen (i) that it pnMftkally 
Bocepu the procednre of CoovocatMO end (n ) gives a Uctu 
stoMU. to other bodies beside the Umvenity which may be 
affected -W T T D _ 

Sia John I ubbock seems to have a miataken conception of 
the nature of the n^t of veto poskeased by the Convocation of 
the Umvcrwty of umdon The Charter of that Umveisity 
provides that Convocation shall have “ the power td accepting 
any new or supplemental Charter for the Umveraity or consenting 
to the surrender of this our Quuter” But such proviaiana 
cannot limit the action of Parliament The provuica u similar 
to the reference to Convocation at both Oxford and Cambridge 
of new statutes and of all alteratuma m old statutes proposed % 
the Council of the University Our statutes take the place of 
the Charter of the Umvunty of London in nuura respe^ 

When Parluimuit baa overhauled the Umversities of 
Oxford and Cambridge by meana at a Royal Commiasion, it 
haa never occurred to any one that it would be proper to r^r 
the statutes proposed by such Commissian to the Convocation 
of Oxford or Cambridge Sir John Lubbock’s proposal to do 
what la parallel to thia m the ease of the Umveraity of London 
IS a new departure Whether he la aware of the customary pro 
cedure in dealing with umveiaitica, and thinks it objectionable, 
or whether he supposes that the plan be suggests u according to 
precedent or a(.ain, whether he la merely anxious to claim for 
his constituents an exceptional pnvilege by demanding which be 
will he giving effect to tneir wishes and justifying their selection 
of him as Parluuncntary representative, does not appear 

hor my own pirt, though not a graduate of the Univemly of 
London, I have been most closely awociated with its work and 
organisation —as professor 111 University College and aa examiner 
in the Uniieiuty—dutitw twenty years My conviction is that 
there is a lat],e body of graduates, memben of Convocation, 
who do not it ill approve of Sir John s too fiattenng claim on 
their behalf they do not desire tmU the Convocation of London 
should be given exceptional powers poosessad byno other body 
of University gnuluatet in thu or any country Tbeyare deeply 
concerned for the progress and development of the University 
of London in its true rharseter of the University m the greatest 
aty m the greatest empire of the world And they are prepared 
to forego the gratification of personal vanity offeiM by Sir John 
Lubbock m order that an executive Commission may carry out 
without delay the important development of the University pro 
posed by the Oresham CommusHm Thtse proposals have been 
already approved of by a majority of voters in meetings of Con 
vocition at which they were considered and diicnased, the 
plan of again submitting the matter to Convocation after a 
Statutory Commi>iion Iw embodied the Gresham Conimu 
sioners proposals in detailed enactments u one which can have 
no other object ihm that of defeating or, at any rate, delaying 
the whole scheme 

Sir John I ubbock baa adopted, and made himself the 
leader of this extraordinary and fentastic pofacy It seems 
to me that he has by hu action shosm an un&voniikble estimate 
of the intellq^e of hu constituents, tnd that the lime may- 
come when the Comocotion of the University of London will 
require from its representative active co operation m the tadc of 
or^lsing the University, and single minded devotion to the in 
terests of settnee, learning, and education, together with attentioR 
to those mterests m PsrlBiiient, in plsce of the empty flattery 
of an impossible proposal to confo- on Convocatiaa powers 
rendering the customary Parhamentary control of the Umverstty 



WiTHOU I intenng into the vexed question of the Greshaok 
scheme, will you allow me to explain, in a few worda, the 
grounds on which so many of Sir John Lubbock’s old frioids 
and supporters jom issue snth him enUrely on the atutiide be 
bos taken up m hu letter to Dr foster 
We object to the proposed r^trurdMm to the graduates, and t» 
the mode m which be suggesU that it should be exetciaed 
First, as to the mode If Sir John Lubbock insists on die 
mamtenance of the right veto according to the Charter, this 
sbovld clearly be exeictsed in the oofy mrthod provided 1^ the 
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Chuter, that U, by Convocathm aaembled m a regular way 
'Ilie cotMttuenqr may be, a* Sir John elatee, an exceptionally 
«diK*ted and inteOig^ one, bat a very large proportion of the 
gradnatea have never etndied the question of reoiganuabon, 
mA are ignoiant of its compbcationa and difficultica We have 
already uul painful experience of how the lotea of tbeve 
graduatee may be influenced umccurate or miilcading itate 
menta in ctrcularv uaued through the post on the eve of an 
-electian by the party who are hostile to the Cfiesham scheme 
If made in ddme in Convocation, thcM. statements could at 
once be corrected 

But, secondly, we object to the rtftrttuiuiH in itself Con 
vocation hat ali^y, twice, deliberately knowing what it was 
about, waived the rqj^ of final veto by agreeing to the appomt 
ment of a SiatMgry Communnoo It miJntauu lU full right of 
presenting its views to this Commission, when appomted, and of 
protesting against any provision that may interfere with its 
rights and pnvtfqjes, and, furthermore of mfluencmg Parlia 
ment against it through its Member or through any graduate 
who taa.y have a seat in the House of C immons, or through its 
chancellor, who sits in the House of Lords, should any Mich 
provision still be retained when the Bill is presented to Parlut 
ment Any further right than this Convocation dues not claim 

For my osvn part, should the position sssumed by Sir John 
LaUwek be maintained hy Parliament it seems to me thst wc 
must abandon all hope of bringing our University into a line 
with the requirements of the age Ai kkbi) W Bknnki i 


The Barlieat Magnetic Mendiana 
Is reply to Prof I A Bauer a letter in NAruaa of July 18 
p aflp, I may remark that I poueu two of ChurxdimanS Mag 
netic Atlases The first of these 1 now believe was publishid in 
1790, and to be that desenbed m hu tract, * An Explanati in of 
the Magnetic Atlas, Philadelphu, 1790* The Imes on this 
chart ore magnetic meruluns only, as fully defined m Churchman s 
text and largely based upon Cook a observations of the vsnation 
It IS evident that Churchman depended largely on obsersation 
#s he duKuased the Question of the effects ot a ship s iron in 
altenng the value of the vsnation when observed on board ship 
The second atlas which is dated July i, 1800, has isogonic 
Imes for each degree of variation with magnetic mendiaiu super 
posed umilar to Yeates Chart of 1819 s^ich I also possess 
Lastly, 1 would observe, that \eates mentions the charts of 
Hall», Bellm, and Mountaine, and Dodson m 1794 but makes 
no refcMnce to Chuirhman, who presented a copy of his work to 
the Royal Soaety in January 1791 It u pos^e therefore 
that V eates constructed hu chart 111 ignorance of Churchman s 
work but the latter certainly was the first of the two to construct 
magnetic meridians 1 ttriCk W Crvak 

London, July ao 

VariegaUon m Flowers and Fruita 
RKrBaaiNo to a letter by Mr Newnhara Browne, in Nan as 
of July II, describing a pirti coloured rose, it may be of interest 
to state that a somewhat similar occurrence m the case of an 
apple IS recorded by Mr Darwin in his "Animals and Plants 
un^ Domestication (vol i pp 391 3) The reference is to 
a specimen which I brought from Ciuiada, and of which I sent 
him a careful drawing In thu specimen it appeared os if a 
smooth skinned bright green apple had been cut in half and 
joined to a rough tmwn/nwsse gm The line of junction was 
perfectly sharp, but not quite symmetiKal, the brown portion 
extending over the whole of the bud while the green just included 
the stalk I was told that similar instances sometimes were 
found on the tree from Hrhieh it was gathered 

J D LaTouchb 

Stokesay Vicarsge, Craven Arms, July la 


Science Scbolarehipa at Cambridge 
Thouor the ammgemente for the competittons for Scieace 
Schtdarahips at Camtoidge, as desenbed In Natvrb of July 
18, are w many respects eminently satisfimtory, yet from thi. 
view of the candidates they leave something to be 

la the firm ploee, thM are unduly fitvourable to tboae whose, 
suneteenth butmiaTB will fall early m 1S96, and eonespontUn^y 
smfovoun^ to those who ore su or eight months younger 
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They will compel these younger candidates not only to compete 
at a marked disadvantage m the matter of age but also after a 
shorter period of readiiq, m sewnet, unteas, mdeed they have 
sacrificed an imrortant part of their genera] education by com 
mencmg ipeciaUied study st on undesirably early ogt ScMndly, 
they are calculated to throw out altogether any candidates who 
may, through illness or other causes, be unable to compete 
dnnng the very bmitul period covered by the exominatums os at 
present armiu^ 

Similar difiknilties are avoided in the case of the Army 
examinations ^ holding them twice yearly, at intervals of about 
SIX monthi In the present case sufficient eqiuliti could be 
secured by a fliirly strong group of colleges holdmg their cxamina 
lions a little later—for example m April or May 

If It be ftaied that only the inferior candidates would be left 
to compete at thu later examination, we would point out that, on 
the contmiy, there would be less chance of this happening if our 
sufficstion be adopted than under the present scheme In April 
or May the older of the jireviuusly unsuccessful candidates would 
be excluded, and only the younger and, preiaiinably better 
candidates would remain On the other hand, the Ister examina 
tion would have attractions fur the ablest of those still younger 
I candidates, who will not, un ler the present system come into 
the field until the autumn of 1896 W A bHENSTonr 

Clifton College, July 23 D Rintoi i 


S/A / 0 //JV LUBBOCK AND TMF TEACHING 
UNIVERSITY FOR LONDON 
'T'HF feelings of ‘surpnse md regret which we said 
had been aroused by Sii John 1 ubbock s election 
address will not be diminished by the perusal of the 
reply to which, at his request, wc gave publicity in our 
list issue Rxther the surpnse will turn to 'tma/cmcnt, 
tbit he should deem that to be a reply which evades 
csciy miterial issue and appears to be wntten in ignor 
ance or forgetfulness of 'll! that has taken place And 
the legret will be enhanced when it is observed that his 
language now makes plain what could only be inferred 
from his address, namely, that he has never grasp«.d the 
distinction between a Charter granted by the prerogative 
of the Crown, and a scheme framed under the authonty 
of the I egisl itun. 

Yet Sir John 1 ubbock has for many wars t iLen an 
active, and even a prominent, part in public ai&irs , has 
for many years occupied a seat in I’arlioment has in 
the course of his lifetime seen almost every university 
in the three kingdoms reformed by the machinery of 
Statutory Commissions and has if wc are not mistaken 
himself sat on a Commission entrusted by the Legis 
lature with the duty of remodelling the constitution of 
the great public schools, which, next to the universities, 
are the most import int educational institutions of the 
country That he should be unaware of the distinction, 
or have forgotten it, seems incredible but his language 
and his reasoning seem to leave no doubt on the point 
‘I am glad, he says, ‘to observe that the only point 
objected to is the reference of any new Charter to Con 
vocation In this however, I am not asking that any 
privilege which they do not at present possess should be 
conferred on my constituents, but only supporting what is 
now their legal right 

What then, wc are forced Jo ask, is Sir Johns idea of 
a Statutory Commission? Dues it neM an Act of 
Parliament to authorise a body of persons to formulate 
proposals affecting a public corporation or mstitution, 
which, when framM, may be accepted or rejected at the 
pleasure of those whom they affect? Or docs he 
suppose that it needs an Act of Parliament to enable 
the Crown to concur with bodies which the Charter of 
the Crown has called into existence, in effectmg a 
modification of the franchise which theyr enjoy ’ An Act 
of Parliament, we had thought, was an Act of the 
bovereign Legislature, which cmanged the “leral nghts** 
as they previously existed , and we had never heard that 
Parliament added to its necessary labours the superfluous 
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tat>k of pasting Statutes to enaUe people to do what they 
had already the “ legal right" of dmng 
If this u Sir Jolu Lubbock’s view of a Statutory 
C ommistion, it was not the view taken by the late Royal 
Commission, to whose Report he indeed refers, but whose 
Report, we are compelled to believe, be has never read 
For, in words too dear for misunderstanding, they have 
expressly recommended that the proposed c&uige should 
be effected, “ tiof by Charter, but by k^slative authority ’ * 
Is It possible to suppose that in the discussions which have 
taken place in the Senate on thkM subject of the Report, 
the distinction so clearly pomted out has never been 
noticed or commented on in that august assembly, 
though presided over by the highest legal authority in the 
r^m ? Or if (as we must neMs assume) the distinction 
did not pass unnoticed, was Sir John slumbering in his 
chair , and when he concurred m votmg the resolution, 
by which the Senate accepted generally the recommend 
ations of the Commissioners, including this vital one, was 
he not aware of the meaning of his act > Every assump 
tion we make seems incredible , yet it looks as if, 
notwithstanding, some or one of them must be true 
rhe authois of the protest addressed to Sir John 
Lubbock say truly that it would be “ without precedent 
to confer on Convocation the right to “su^rvise the 
Acts of a Commission entrusted with the reorganisation 
of the University of which Convocation itself is a part' 
But when we ask ourselves how this right is to be ex 
ercised, the matter becomes not only unprecedented, but 
almost inconceivable Is the ratification or veto of Con 
vocation to be exercised directly on the Acts of the 
Statutory Commission, so as to be interposed between 
such Acts and the “ approval of Parliament in the usual 
wa), and so as to exclude Parliament from the power 
of considenng any proposals of its own Commissioners 
not so ratified ’ Or is it to stand in lieu of the ratification 
of Parliament, so as to transfer the power of Parliament 
to the individual graduites? Or is the ratification of 
Parliament to be given only subject to the power of the 
graduates to disallow the Act of the Legislature ? Or is, 
perhaps, the ratification and veto to be exerused by the 
more ctmipendious method of entrusting the Member for 
the University with a power to overrule the deasion of 
Parliament and its Commissioners f We shall look with 
interest at the particular form given to the clause which 
Sir John Lubbock proposies to introduce into the Bill 
But yet, for one so careful of the " legal right, ’ one or 
two strange things are to be observed as to his proposal 
Convocation, as we all know, has already, like the Senate, 
accepted the recommendations of the Commission, and, 
like the Senate, claims to represent its views before the 
Statutory Commission, when appointed Convocation 
has pas^ this resolution in the exercise of its “legal 
nght," -uid in the legal mode, that is, in the mode pre 
senb^ by the Charter on which alone its rights depend ^ 

1 IivKwofilwrwIunofpnvioiuutuDMtoRtllcthi'iuxMon Bodor 
the diSk-ully snd dalay whit.li miut I Mvitably attend tn alteratwn d' the 
t, natiiuuon of the Univerah thr ugh the slIi n of the Univen ty ittelf — 

an if opuuon that in Kcordanee with the pncedanle foil wed *'- 

of Ui ivenity refono the changee we leootnioend should hr - 
Chmer but by leguhuive uiUiorlty, and I y Uie nppatntncnt ^ 

with watutory power, to wittle In th- “■— - — 

legulationa in genend cuofonniiy will.__ 

about to aubmit to y ir MajcMy (Keport p 

I The twenty htst clauw of the Charter providei That the C'.. 

of the Univenliy ■> all have the power, following (that u to uy) 1 he power 
of noounatiag tnior peiaom for every Fellow to be wipoiniod in the manner 
hereinbefore mcntion«l Dram a I lit nommatad by the Convocatio i aa pro 
vided by thi, our t h-uter with uoertr to the Convotaiion if it ihall ihuik 
fit to enable abaent mambara of uw Convouitum to vote on Mtch nominatiom 
of ijiu by Votuig piptiw in auUi fivm or t Mich efibet, and to be aigned 
trammitted vented aid reccaded m Midi manner and aufajert to ,w.h regu 
lattoiia and pnrviMoi, as the C nvunation may from time to time determine 
Miutt»t»rett»tninr»iktriiuUhr —tbepower of ducuewig any matta' 
whataoevertelauig tu the UnivtrMty and oT dadaruig the opinion of Lon 
vocation in any asdi matter the power of accepting any naw or sup 
ptemenial LhafMrforihe I n versity oroonwitiiig to the tuitendar of thia 
ut Charter or ofmoy new Charter oreupidameiitarChartar provided never 
thekw that thasowent of (he Senate ahait be aliorequMicfw the vcepianee 
of any ntnr or lupplamental ( hariar or the aimcndcr of thu our Chnner or 
of any new Charaar or inpphnne talCSuwttr (TTie lUd ca are oon ) 
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Is It not u little strange, then, that this new power of rati'' 
ficauon os veto, whia is not an “exutipg legal at 

all, IS to be exercii^ not m the manner m whidi the 
acceptance of a newCnarter is by the express language of 
the existing Charter to be exercised, but in a mode in 
which that very right, on the analogy of which the claim 
IS based, cannot be exercised But truly the argument is 
all of R piece, and the result is, that the individual 
graduate is to have a latger, and a more irresponsible, 
power in contridling the Acts of the Legislature, than be 
has m controlling the Acts of the Crown alone, acting on 
the msunce of the Senate 

For, and this is the other strange thing, what in the 
view of this champion of “ legal ^hts ” is to become of • 
the legal rights of the Senate ? The Senate is the sole 
administrative governing body of the University It it 
the Senate which must necessarily have the most intimate 
knowledge of the working of the system which it ad 
ministers, and of the needs of the University for the con 
duct and reputation of which it it responsible It is the 
Senate which would alone apply to the Crown for that 
new Carter which Convocation has the power of 
accepting or rejecting, and without whose application no 
such Charter would ever come under discussion Surely 
It would be logicrl, or at least consistent in its illogicality, 
to require thit the acts of the Statutory Commission 
should also be submitted to the approval of the Senate 
and (let it be added) that the individual members of the 
Senate should record iheir opinion by means of voting 
papers Or is it indeed only the “legm nghts of “con 
stituents ’ that are to be, not indeed preserved, but 
extended by the creation of a new and exorbitant 
precedent > 


POSroRADUATIt STUDY AND JiElikARCH 
AT CAMBRWOF 

'T'HE Senate of the University of Cambridge have now 
approved new statutes for submission to Her 
Majesty m Council, conferring on the University the 

E r of admitting to the degree of Bachelor of Arts, or 
elor of Law, “advanced students ’ who have resided 
SIX terms, and have fiilfilled certain requirements to be 
prescribed by oidmance from time to time 
The reguhtiqps which will become ordinances when 
the statutes are confirmed have been published, and run 
as follows A few notes are added in square brackets by 
way of explanation 

Rvrui VTi >Ns loa Couasas ok aiivammi Siuuv anu 
KEsFAaLII 

(\) Admtssim at AdvoMitd Sladmit if PertoHt vk» art not 
already Mimbert of th* Unwirsily 
(i) Applications for admission as advanced itudvnts shall he 
made to the Registrary 

Mo person shall be admitted as an advanced student who has 
not attained the age of twenty one years 
(a) Each application shall be accompanied by 
(I) a diploma or other certihcate of graduation at a Uiuveriity 
[British or foreign], 

(11) a statement as to the course or courses of (a) advanced 
study or {b) research which the applicant desires to pursue, to 
gether with such evidence of qualification attainments, and 
previous study ax he may be able to submit, 

(m ) a certificate or deeUiation that the applicant has attamed 
the age of twenty one years. 

(3) In exceptional cases persons who do not present a diploma 
or certificate of gradnatiun [at another University] may Iwad 
muted as advancul students, provided they give such evidence 
of special quabfication as may be approved by the Degree Com 
, mmee of the Special Board of Studies with winch the proposed 
course of advanced study or research is most nearly connected 
i (4) Appbcauons shall, u getienl, be lubmuted not later than 
I the first day of October in the academic ymt m winch the 
I ^iplicant (uoposes to begin b» course But the authonties 
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tpeeified w Rceoktioa 5 nhall have power to connder apphca 
tim mbauttcirat other time* 

(5) The RegjMnry ahall forthwith communieate each applica 
uon to the Chairman of the Specia) Board of Studica with which 
the propoted courw c£ advanced study or research appears to be 
most nearly connected 

Applications for admission to courses of advanced stadr shall 
be considered and decided upon by the Chairman of the Special 
Board 

Applications for admission to courses of research, and escep 
tional applications under Regulation 3 shall be considered and 
deaded upon by the Degree Committee of the bpeeial Board 

(6) The application sMl not he granted unless it shall appear 

(1) that the course or courses of advanced study or research 

can conveniently be pursued within the University , and 

(u ) that the appli^t baa produced adequate evidence that he 
u qualified to enter upon the propohed course or courses 

(7) When the application nas been decided, the Chairman 
shall inform the Re^rary of the decision, and the Rcgistrary 
shall inform the applicant 

(8) Before a person is admitted as an advanced student, he 
sh^l become a member of a College or Hostel, or a non 
collegiate student [for this admission he must peaent satis 
factory testimonials of character and attainments] He ahall 
not be allowed to count any term before that m which he has 
matriculated [by signiim the matriculation book of the Uni 
vermtv, and paying a foe of there is no “ matnculatHin 
examination ’] uniw he has aatufitd the Couned of the Senate 
that his matriculation had been deferred for grave and sufiiaent 


(B) Cmrsts tf A Aim td Study 

(9) An advanced student, who has kept two terms by resid 
mice, may in hu third term of residence or in any subsequent 
term become a candidate fur any of such Tnpos examinations 
or parts of Tnpos examinations as shall have been opened to 
advanced students under the provisions hereinafter contamed 

The name of every such caMidate shall he sent to the Regis 
trary by the Prmlector of his College or Hostel or by the Ceiitor 
of non I ullegiate students, as the case may be, at the same 
time and in the same manner as the names of other candidates 
but a mark shall be added to hu name showing th-U he u an 
advanced student 

(10) It shall be the duty of each Special Board of Studies from 
time to time to consider whether the Tnpos examination or a 
part only of the Tnpos examination with which that Board u 
connected shall be open to advanced students and also what 
standard in the examination must be attained by an advanceil 
student m order that his name iruiy lx. included in the list min 
tioned in the nest Kigulation and their recommendation after 
approval by the (jeneral Board of Studies shall bi submitted fur 
adoption by Grace of the Senate 

In cases where two or more Specnl Boards are connected 
with a Tnpos examination, the duly preicnbed by this Rcgula 
tion shall be performed by such Boards m joint meeting 


(ll) The names of such advanced students u satisfy the 
lucaminers that they have attained the required standard in the 
examination shall be placed ui slphabetieal order on a list 
wntten or pnnted, signed by all the Lxaminers and distinct 
from the Tnpos list which shall lie rmrded as the authontt 
live list and shall be preserved in the Kegutry The Chairman 
of the h xaminers shall send both to the Vice Chancellor and to 
the Rc^rary a pnnted copy certified by him to be a correct 
copy of the authontative list 

(13) \n advanced student who has sausfied the Lxaminers as 
presenbed in RegukUion ii shall be qualified to enter upon a 
course of research, provided that the subject of hu research be 
agp wed by the Degree Committee A one of the Special 

(13) An advanced student who has satisfied the h xaimners as 
presenbed m Regulation 11 and has kept by residence at least 
SIX terms shall be entitled to proceed to the degree of B A 
and thereafter nnder the usual conditions to the degree of M A 
and to other degrees m the Umseruty [< t for example, M D , 
ScD,orLitt D] 

(14) An advaniM student who has satufied the Lxaminers in 
the Law Tnpos as presenbed in Regulation ii and has kept 
hy resKlence at least six terms, shall auo be entitled to proeeed 
to the dqgree of LL B and there^r under the usual con¬ 
ditions to the degree (tf LI M and to other degrees ra the 
University [for example, LL D 3 
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(C) Cturui of Rotoarch 

(15) An advanced student who has been admitte 1 to a coarse 
of research shall pursue that course under such directioa and 
Mpervuton and nnder such other conditions as may be pie 
senbed I7 die Degree Committee 

(16) An edvan^ student who has kept tw > terms by rest 
dence, may m hu third term of resideiKX, or in any suhsequent 
term, subnut to the Degree Committee, not late r than the dim 
Sion of the term, a dissertation containing an account of and 
embodying the results of his reseaich The dissertation shall be 
referred to one or more persons appointed by the Committe*, 
who shall have power to examine the student orally or othcrwuc 
upon the lubiect thereof, and shall report theree n to the Com 
mittce Each of the persins so apfiointed shall receive a foe of 
two guineas from the University Chest 

The Committee shall have power to take inti consideration to 
gether with the dissertation any memoir or work [previously or 
subaeqnently] puUuhed by the student which he may desire to 
submit to thm 

(17) If the Degree Committee he of opinion that the work 
submitted by the student u of disbncUon as an original contnbu 
tKin to learning or as a reenrd of onginal research they shall 
draw up a statement to thu effect in licating therein the subject 
or subjecU of the student s research 

(18) The statement drawn up by the Degree Cummittee sh-dl 
be forwarded by the Chairman to the Registrary who shall em 
Indy It m a C^ficate of Research in a form ipproved by the 
General Board of Studies No such Certificate shall be granted 
nnless and until three terms have been kept by residence 

bach candidate before receimng his Certificate of Research 
shall deposit in the UniverHty library a copy A hu disserta 
tion in a fonn aj^roved by the Degree C mimittee 

(19) A student who has obtamed a Certificate of Research and 
baa kept by residence at least ux terms shall be entitled to pro 
ceed to the degree of B A and thereafter under the usual 
e mditions to tlK degree of M A and to uther degrees in the 
University [see ReguUtiun 13, above] 

(D) Admusim to Courses of Rtsoarch of P rsons who an 
aJroady Oraduatet of th* UnwsrsUy 

(30) A graduate of the University who desires to be admitted 
as an advanced student with a mew to obtaining the Certificate 
>f Research described in Regulation 18, shall nuke application 
to the Chairman uf the Speinal Board of Studies with which his 
proposed i ourse of ttsearrb appears to be most nearly connecteil , 
and the ^plication shall be considered and decided upon by the 
Oquree Committee of the Special Board 

(31) The Degnu Committee shall not grtnl the application 
unless they are satisfied 

(i ) that the course or courses of research 1 an e nvcnientl) be 
pursued within the University and 

(11 ) that the appbeant has produced adequate tvidence that 
he IS qualified to enter upon the pruposcti course or courses. 

(33) If the appbcation he granted, the student shall become 
entitled to a Certificate of Keseaah upon satis!) mg the requite 
mentsof Regulations 15 18 

(L) Tablt of Fees J r Afatri ulation A \aminatioiu, and 
Jk!f,rtts 

MAlRItUI ATlON £ s d 

Advanced student (at any time, whether fellun 
commoner or not) 500 

[CertainColleges r* St Johns Trinity 
and King s have recently admitted seni ir 
students generally gra lustes of other C ni 
versities as fellow eommoners These 
dmi with the fellows, and have certain 
specul privileges Lcllow eonimruers not 
admitted as advanced students” juv n 
the University a matriculation fee of ten 
guineas ] 
bXAMiNA nous 
Idvanced Studtssts 

On admission to a Tnpos examination or x pait 
of a Tnuos examination 300 

On sulmutting a dissertation fof the Certificate of 
Research, on each occastnn[i t the fee has 11 lie 



Df( xaas 
Advasuod Studosits 

BA or LL B at any congregation for degrees 700 
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[.The fee for thcw: <Ie(;ree«, except at '• general admiMon*,” ts 
icn ipiineae far studenU not admitted ai "advanced studenti.”] 

Advanced itudents shall pajr to the Umvenuty Chest the same 
capitation tax as other membm of the University, and under the 
eame conditions as to standuw (Graces June i, 1893, and 
1 ibniary 14, 1895) iMOvided that the quarterly payment to be 
made Inr an adianced student, who has obtained a ^eitificate of 
research but has not been admitted to a degree, and who has 
ceasetl to reside in the Untvemty, shall from apd after the end 
of the eighth quarter from the commencement of residence be 
four shillings and threepence 

[The “ capitation tax " referred to is thus m general ten shil 
lines a quarter during the two years of residence, and four 
shillings and threepence a quarter thereafter unbl the adianced 
student remotes his name from the boards of his College ] 

The outcome ofthese regulations IS this, that a graduate 
■of a British, American, or other University, who can 
show evidence of special qualifications for advanced study 
in literature, law, history, or other like subject, 01 for 
scientific research, ma> be admitted under exceptionally 
favourable conditions to the University of Cambiidge, 
He will not be required to pass the “previous examina 
tion " m Greek, Latin, tlementery mathematics, and other 
subjects of preliminary education He may reside 
two years instead of the three required of ordinary 
undergraduates He will probably be allowed special 
pnvileges in respect of the Umversity library, the 
museums, and the laboratories He meW become a 
candidate in the parts of certain of the Tnposes con 
cemed with his particular subject, or he may engage from 
the outset in independent research If he approves 
himself sufficiently in the Tnpos examination, or 
achieves results in relation to his research which may 
fairly claim distinction,” he may proceed to the degree 
of BA without further examination Thereafter he 
need not reside further, but after the ordinary period of 
probation, pass to the higher degree of M A This 
opens the way to the doctorate in science or in letters 
for those whose uflei woii. is of sufficient merit \ point 
of importance is contained in the second clause of Regula¬ 
tion 16, which provides that work published elsewhere may 
be taken into account in deciding whether an advanced 
student is qualihed for his certificate or degree 

The “ Uegiee Committee " of a Special Board consists 
of the professors and other elected members of the Board, 
but not the examiners for I nposes, &.c, who are appointed 
for a year at a time The special Brards deal respec¬ 
tively with theology, law, medicine, classics, onental 
studies, mediaval and modem languages, mathc 
mattes, physics and chemistry, biology and geolo^, 
history and irch<eolocy, moral science, and music Tne 
Tnpos«*s are the mathematical, dassical, moral sciences, 
natural sciences, mechanical sciences, theological, law, 
historical, oriental languages, and mediaeval and modem 
languors It has yet to be determined what parts of 
these shall be specially opened to advanced students, but 
as most of them are dmded into two parts, it is likely that 
the second 01 more advanced and specialised parts will 
as a rule be made available Fhe Umversity has made 
concessions as to the fees to be paid by advanced students, 
and there iv no doubt that as the scheme comes into 
working order, the colleges will follow the lead of the 
University in this respect 

The scheme is one which should lead to important 
developments in the future Graduates of other univer¬ 
sities, unless they came from Oxford or Dubbn, or were 
specially “affiliated,” could share in the advantages 
which Cambridge has to offer, only on condition of 
becoming mere undergiaduate student^ and so banning 
their ac^emte course over again Now, if they are 
sufficiently qualified by previous study and attainments, 
they are Omissible on a higher and definitely recognised 
fboting, and may at once enter on post-graduate work 
It IS to be hoped that, at least in Eriglish-speaking 
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countnes, the opportunities thus Bfiered for higher study 
in Cambndge may soon be apprecuited, and that a 
steadily increasing number of those who now from our 
colonies and the United States proceed to contmental 
universities in pursuit of learning may find m one of the 
old English universities a more natural and a more 
interesting academic resort 


r^£ HEALTH OF LONDON 

T he immense strides which have been made in 
sanitary science, the well nigh feverish eagerness 
with which all questions relating to health are pursued, 
causes the layman to turn with interest and, indeed, 
curiosity to iny reliable record he can obUin of sutistics 
relatii^ to the public health 
“ What,” he asks, “ is the actual practical result of all 
these efforts on the part of munii.ipal authonties and 
other responsible public bodies on the health of our great 
cities?” 

It IS thus that stetistics become invested with an 
inteiest even to the uninitiated, and there is no more 
striking ttndtncy in the hygienic crusade which prevails 
than the sense of individual responsibility which it has 
succeeded in arousing in the conduct of sanitary matters, 
and the participation of the people themselves m measures 
of sanitary reform Hence the compilation and issue by 
the London County Council of penodic reports on a 
variety of hygienic subjects , and the appliance of 
“County Council Orange Books "may now be regarded 
as a familiar fevture in the administration of that demo¬ 
cratic body 

One of the most recent of these is the annual report 
of the I ondun County Council s Medical Officei of 
Health foi the year 1893 

This weighty document bristles with figures, and em 
braces a vuiety of subjects, but to only a few of the 
more important of these can we briefly refer here 
Perhaps the most appropriate point to start from, is 
the consideration of some interesting data dealing with 
the exptdahm of It/e, actuanly calculated, enjoyed by 
Londoners from five years upwards m the ^nod of 
1881-90 and 1861 70 respectively 
These statistics go to show that the expectation of life 
of males at five years of age has improved from 47 49 
years to 50 77 , 01, in other words, dunng the last period 
there has been a gain of 3 28 years As regards females, 
we find the expectation of life has nsen from 5087 to 
^4 4% or a gam of 3 5$ years At subsequent ages there 
IS also, in ill cases, an improvement, though relatively 
less than at age five, showing that the n^ter part of 
the gam is in the periods of youth and early maturity 
If we compare these tables with those of a similar 
nature, which have been compiled for each sex in Man 
Chester and Glasgow from 1881-90, we find that the 
expectation of life in London exce^ that enjoyed by 
the mhabitonts of both these larro aties 

Londoners may alUf congratulate themselves upon the 
fact that the death-rate in London was lower than that 
of the majonty of the capitals of Europe and of New 
Yoiic, thus, we can contrast a death rate of ai 3 per 
locx^ with 21 8 in Pans, 22 3 in Rome, 240 m Vienna, 
and 306 in bt Petersburg, and in New York 239 per 
1000 

As compared with our five largest cities—Manchester, 
Liverpool, Birmingham, Leeds, and .Sheffield—London 
again can boast of the lowest death-rate, whilst our 
infont mortality, compared with that of other English 
towns havmg more than 200^000 inhabitants, was also 
lower in every case with the single exception of Bristol 
If we look more closely into the particulars of the 
death-rate, we find that, as regards the pnnapal zymotic 
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disease*, London sliows an increased mortality over the 
average for the preceding ten years, the rate having 
risen from 2 lo to 3 28 per looo, and although this 
symoUc death-rate comparu fovourably with that of the 
largest of our towns, yet a* regards foreign capitals it 
IS only exceeded m two cases, < / by that of Stockholm 
and Vienna. 

This mcrease is largely due to the alarming nse which 
oas taken {dace in deatM from diphthena, a nse repre¬ 
sented by a death rate of o 12 per looo in the years 
1871-80, o 26 in 1881-90^ o 31 in 1891, o 44 in 1892, and, 
lastly, 074 in 1893 diphthena death rate is 

markedly in excess of that of other large Enghsh towns 
having a population of more than 200,000, being, in fact, 
more than double that of any with the exception of West 
Ham (virtually a part of London), it was even ten times 
as great as the diphthena death rate of Nottingham, and 
SIX times as great as that of Liverpool 
bmall pox also appears to be on the increase, and 
influenza and pneumonia claimed a number of vtctims 
greatly in excess of the average of the preceding ten 
years , and there is, also, a substantial increase registered 
in the scarlet fever death rate 
But the most senous problem which we have to £ace is 
our diphthena epidemic, vanous attempts have been 
made to ascertain to what it can be traced, but so far, it 
must be confessed, we are without any satisfactory clue as 
to Its source It has been attnbuted by some to altera 
tions in the classification of diseases, more espeaally by 
transference to diphthena of deaths which in former 
years were registered a* croup, by others to increased 
facilities for the spread of infection afforded by increased 
school attendance, to sewer ventilators, &c , but the fatal 
objection to all these explanations is that they are cir 
cumstances which are shared by all the other great cities 
and towns of the country, and yet London alone is 
pre emment in its death rate from diphthena. 

There appears, however, to be a v^ deaded tendency 
in England for diphthena to increase m densely inhabited 
centres, whilst in the more sparsely populated distnets 
there 13 a decrease, which has been especially emphasised 
of late years 

Cunously, this is not the expenence of our neighbours 
in Germany Ur Hecker has quite recently conducted 
an elaborate inquiry into the diphthena death rate dunng 
the years 1883-93 number of German cities, and he 
states that it is a decreasing one 
The problem of diphthena in London is as yet unsolved, 
neither is its solution hkely to be accomplished through 
such isolated, individual investigations such as have 
hitherto prevailed What is required is the appointment 
of a Commission, composed of men abreast of the time, 
acquainted with modern methods, and capable of 
pursuing expenmentally, if necessary, the course of this 
scourge 

Fonunately, as regards cholera, our past expenence 
has enabled us to cope satisfactonly with what was at one 
time our most dreaded foe, and although Europe has 
suffered severely, England has escaped since the outbreak 
of cholera m London in the year 1866 
The freedom of London from this, to a large extent, 
waterborne disease btings us to the consideratton of 
another malady in the communicability of which water is 
also largely responsible, t e typhoid fever 

In this connection it is satisfactory to read the follow 
mg “A point well deserving of observation, is the 
dimmishing London typhoid fever death rate ” 

Although It cannot be assumed that it is enprely due 
to improvement in the water supply of London, yet the 
evidence of the connection between ^hoid fever and 
mpure water suj^es, has been too firmly established 
not to permit of the London water companies obuming . 
some credit for this improved hygienic condition 
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On this point the evidence afiforded by the city iff Zurich 
is instructive, for it has been distinctly found that smee 
the establishment of the new filtration works in 1886, and 
the consequent greatly improved bacterial quality of the 
water distributed, a very marked dumnution has taken 
place m the number of cases of typhoid fever This fiset 
has been vouched for ifter most careful in\estigation tff 
facts and statistics by the aty authorities 

Again, we have only to reoill the invariable increase in 
cases of typhoid fever in Pans, when in consequence of 
an insufficient supply of purer sources of water, recourse 
has to be had to that of polluted nver Seine water Now 
Dr Percy Frankland, in his reports to the I ocal Govern 
ment Board, showed, for the first time in this country, 
the bactenal purification which Thames water undergoes 
at the hands of the London water companies, and 
although m his recent report to the Royal Society on the 
vitality of the typhoid bacillus in vanous waters, he 
points out that, whilst unable to increase in numbers, it 
can yet remain alive for days and weeks in water, yet we 
may assume that the typhoid bacillus will submit, as all 
ordinary watei microbes, to the purification processes 
which Thames water undergoes before delivery, processes 
which Dr Percy Frankland has repeatedly shown, re 
moves frequently as many as 99 per cent of the bacteria 
present 

Under the heading of “Administration, we read that the 
Council** inspectors made numerous ins^ctions of dames 
and milk shops, as well as cow sheds as a result of these 
investigations, no less than 133 cases of scarlet fever 
were discovers as occurring on milk shop premises, 46 
cases of diphtheria and membranous croup 21 cases of 
typhoid fever, 10 cases of small pox, 5 cases of erysipelas, 
and 3 cases of measles These probably represent only 
a proportion of the actual number of cases which took 
place in such establishments Knowing as we do that 
milk offers evere facility for the growth and abundant 
multiplication of pathogenic gtims, it may be easily con 
ceived how much zymotic disease may have been dia. 
seminated broadcast from these centres of infection 

In the recent report issued by the Royal Commissioners 
on tuberculosis, we find the following significant para 
graph “ In regard to milk, we arc aware of the pre 
ference by English people for drinking i ow s milk raw, 
a practice attended by dinger on account of possible 
contamination by pathogenic organisms The boiling of 
milk, even for a moment, would probably be sufficient to 
remove the very dangerous quality of tuberculous milk 

We quote these words m foil, not only because of the 
official weight which attaches to them, but because it is 
of such great hygienic importance that these facts should 
be known and re ilised by the general public 

On the continent, the practice of drinking raw milk is 
fast becoming obsolete, and stenlised milk is an article 
of commerce, and successful so called * milk sterilising 
association* ’ have been formed for lU distnbution 

We have seen that, as regards the zymotic disease 
death rate, London is less favourably situated than the 
majority of the capitals of Europe l^y we not possibly 
find at least one cause of this, to us humiliating fact, in 
the insular prejudice which prevails in favour of raw 
milk? 

In conclusion, valuable as statistics may be and un 
doubtedly are, it must be remembered that there is yet 
much which statistics cannot reveal, that a lower death 
rate cannot express the whole result of hygienic enter 
pnse and progress To adequately measure the value of 
sanitary reform to the community at large, we must look 
as well to the numerous and important improvements 
which have resulted m the increased comfort and well 
being of the individual, and it is in such directions that 
the London County Council has accomplished some of 
lU most useful and meritorious work 
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THF RECFNT RACF OF ALTO MOBILF 
CAI hlAGES IN FRANCE 
T Ab r month i most interesting race of auto mob le 
carriages 11 k place m ( ranee The course ukeii 
nas from Vers lilies to Bordeaux and then back to Pans 
June 11 uas fixed for the day of surting and forty six 
iamat,c8 were to I i\e taken part in the race but only 
twenty eight srn ed m time twenty two of these taking 
'ictivo put and nine performing the journey within 



a hundred hours eght of the latter were worked by 
petroleum or (.iMline and one by steam 
The accompanying illustrttions which we are enabled 
to reproduce by the courtesy of the Editor of / r Vt/urt 
are from photographs taken at the exhbition of the 
csm-iLes on their return No S (hig i) is the one which 
was the first to srrise back in Pans It received the 
second pnxe for it Onlv seats two perwns and s reguh 
tion had been made tWt no cam-ige seating less than 
four persons could receive the first No i6 (Fig a) 


at least 6j lbs of coal and 39! lbs of water would be 
necessary per hour, and if worked by electricity, there 
would have to be accumulators of the weight of 220 lbs 

Light carniges have many advantage for besides 
having to be less carefol about the weight of fuel, 
they can also have lighter constructed wheels M 
Miwclin s rarr ige with pneumatic tyres went the whole 
distincfc without an accident whereas the steam vehicles 
me and all hid mishaps owing almost always to their 
great weight 

It would take up much time and ^ce to relate the 
many incidents whidh occurred suffice it to say that, 
apart from ordinary breakdowns in some towns the 
travellers were hindered by the inhabitants in others they 
were cnthusi istically pelted with flowers 

These luto mobile m tchines are evidently the cimages 
of the future According to the /i»»« of July 10 
a joumev h-is quite recently been performed in oui own 
country by the Hon Lveljn Ellis who was accompanied 
bv Mr T K Simms managing director of the Daimler 
Motor Syndicate The carnage is a four wheeled dog 
cart ana will hold four persons with room also for two 
portmanteaus It was built by Messrs Panhird and 
Levassor of Pans and is worked b> petroleum the cost 




realty came in fourth but leceived the first pnic for on 
reckoning up the time taken in the journey it was fnmd 
to be two miinutes less than that taken by No 8 The 
third pnK was won by No 15 (Fig 3) 

Tamng all the facts into consideration it appears 
that the fajj^ter carnages travelled best This proves 
the adv|||pwe of using petroleum or gaxolme for in 
order to oroduce one horse power it requires per hour 
I1V4 Ite of g tsoline whereas if it were worked by steam 
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ir 11 y guol n« lu vem two pe o 
> other* (} d pr R 6300 inn «) 




being about i halfpenny an hour The journey under 
taken by Mr Ellis a distance of fifty six miles was 
performed in five hours and a half 
We undei stand that the propnetors of the Enetneer 
are offenng a prise of jCjooo to the maker of the fostest 
going motor W 


NOTEi 

Wf regret to nobcc that Prof C C Babington F R S 
Professor of Botany in the University of Cambridge died on 
M nday morning at the age of eighty six 
Prof Ramsay has been elected a Currespondanl of the Pans 
Academy of Sc cnees m the Section of Chemistry and M 
Sabatier has i eei elected a Correspondant of the SecUoa of 
Anat my an I / otugy 

Mr H J Chan tv of the Stan lards Department Board of 
Trade will attend the Sexennial Conference of the International 
Committee on Weights an 1 Measures at Pans on September 6 
next as the riprcKniahve of Her Majesty s Oovenunent 
Dr Carl Bari s of the Smithsonian Institution has eays 
Settm* accepted the Hasaid Professorship of Physics m Brown 
Umventt) It is stated that Brown University has recently 
spent 1^30 000 in the building and eqmpment a jdiyiiea 
lalioratoiy 
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The death u announced of Piuf Bullon, Director of the 
Botanical Laboratory of the faculty of Medicuu. at the 
Sorbonne 1 ruf Baillon waa one of the moat dntinguikhcd of 
French botamata, and perhapa quite the moat prolific author of 
works in that science of the last quarter of a century The 
Ttm*s giiea the following detaila of his life He was born at 
Calais, November 30, 1827, and was destined for the medical 
pndeaaion He prosecuted his studies at Pans and som 
obtained pnres for work in ‘ I 6cole PratKiue ’ and in the 
hospitals In 1855 he received the double degree of doctor r f 
medicine and of the natural sciences In 1864 be was app anted 
Professor of Medicil Natural History to the faculty of Ians 
and soon afterwards Professor of Hygiene to the Central Scho il 
of Arts and Manuhetures He was decorated with the Le(,ijn 
dHonneur on August 17 1867 anl promoted to Officer )uly 
13,1888 Ills (hief publican m was llistoire des I lantes a 
vast undertaking in twelve fully illustrated votumes, the public 
ation of which commenced in 1866 and concluded only three 
years ago It h is been partly translatui into English His next 
great work was a Dietionnaire de Botanique, which he begun 
in 1876 the first solume appeared in 1878, and the fourth 
in 1885 He also published a number of monographs anl 
Studies on various natural orders and group of plants 

Mr W N Miiore has succeede 11 rof Mark W Hamngton 
as Chief of the U S Weather Bureau 
Mr O \ I PlHI, whose carvfiil measurements of the stars 
in the (luster x Persei are well known in astronomical circles, 
has just died at Christiania 

Prop J C Ac ariiii has presented his fine coUocti >n f 
dried alge to the University of Iiind on the condition that it 
remains there intact, and the specimens nut be lent out 
Mr Chari »s LficjH assistant in the Oeneial Lilirary f 
the Natural Histoiy Museum, South Kensington, has been 
apyxiinted to the post of assistant secretary and librarian t> 
the Manchester laterary and Phil isophical SocKty, ereated 
under the Wilde 1 ndowment hund 

A SHARI earthquake shock was felt at Algiers at 11 35 on the 
night of Inday last July 19 The direetion of mouon is said 
to have been from west to east 

1 HP National Herbonum of the United States at Washingten 
has been transferred from the building of the Department of 
Agnculture and m w forms a part of the National Museum in 
the Smithsonian Institution The cmlleetion of grasses remains 
however with the Department of Agnculture, as also do the 
collections of the Divisions if Vegetable lithology and 
Porestry K movement is now on foot among Amencan 

Imtanists fi r providing the Natiinal Herhanum snth a suitable 
building and a staff cf scientific asststanls 
Tub adjuebcators appointed under the provisions if the deed 
of settlement of the Daniel Hanliury Memorial Fund have says 
the PkarmtMtUt al Journal, awarded the eighth Hanbury Odd 
Medal to Dr August Jcogl, lYofessor of Pharmacology and 
Pharmacognosy m the University of Vienna The medal is 
awarded biennudly for the proseeution ir promotion of inginal 
work in the chemistry and natural history of drugs On the 
last occasioD m 1893 it was awarded to the late Johann 
Michael Maisch, who received it just b*foi« his death 
Thb followmg grants have been made by the Council of the 
Chemical Society on the recommendation ot the Research Fund 
Committee —£ 3 P to Messrs J J Hummel and A O Perkin, 
for the mvestigation of certain natural colouring matters ;^io 
to Dr H Ingle, for the purchase df wanous aldehydes ketones 
and hydraiine to conbnue hu work on stereobomenc osatones 
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£to to Dr J J Su Ibi rough to continue hix w rk on diortho 
substituted benzoic ait Is £t% to Mr L Hiworth, for the 
synthesu of an seid bavin), the cumpositioo C,ll,4(COOH)j, and 
the comparison of its pnpcrties with those of cimphotic acid 
£Sto Mr R F Diran fra research on tliL j reparation of 
mustard oils by the rei ti >11 of chlorocarbanie esters with lead 
thiicyanate ;ft5t>I)r \\ \ Bone, to contmu a research on 
the substituted siiceinie 1 1 Is and on the bchwiour of various 
trimethylene c imp lun Is on treatment with the s idium com 
|iound of ethylie inalinite ^10 to Dr B leui 10 extend his 
work on the derivatives of elhylic butane tetracarboxylate 
£10 to Dr J Walker for an investigation of the cmditions of 
cquibbnum tet veen the cy in lies and the corresixmdmg ureas 
Mr W SwiiifKim who has recently returned from 
Western Australia has pasentel and itherwise placed at the 
hspival of the Trustees f tlie Bntish Museum a further coUec 
tun if Msdreporanin eirals and sp nges eilltrlel by him on 
the north western coast line f the above nimeil colony The 
senes ineludes many levv s)x.cils and six. imens calculated ti 
1 r ve attractive exhibits in the public galleries With this latest 
eddition inelulel thi Natural History Museum homes 
|tossessul of the m )sl i n) lete e illection f Vustrahan Madre 
p irana that has yet been 1 r »uj.ht together an 1 which now com 
irises typical examples e lleited by the same authonty from 
every region of the extensive c ral produciin, waters of the 
Australian continent Mr bivitle Kent will probably le 
engage I for the next few m inths in the com) ilati in of a Ixiok 
deiling generally with the mire interesting natural hisiiry 
I servations and invtsti|,iti ns he has rec rdel and priseruted 
dunng the inst ten years while h Idmg the appnntments of 
Commissi ner of F ishencs 11 the several (lovernments of Queens 
land Tasmania ind Western Australia 
Bv the pnvisions of the will of the late Dr William Johnson 
Walker two prizes arc annually offered by the Boston bociety 1 f 
Natural History for the licst memoirs written in the English 
language on subjects proposed by a Committee appnnted by the 
Council For the best memoir presented a prize of sixty dolUrs 
may be awarded if, however the memoir be one of marked 
ment the amount may be increased to one hunlred dollars, at 
the discretion of the Committee Fur the next liest memoir a 
prize not exceeding hfty dollars may be awarded The compeu 
turn ff r these prizes is not restricted but is open to all Attention 
IS especially called to the following points —(1) In all cases the 
memoirs are to be base 1 in a considerable body of original and 
unimblished work, aceimpenied by a general review of the 
bterature of the subject (3) Anything m the memoir which 
shall furnish pro if of the identity of the author shall be consideted 
as debarring the essay from e impetitinn (3) Each memoir mu t 
be accompanied by a sealed envelope enclosing the authors 
name and sujieracnhed with a mittn corresponding to one 
home by the manuseripl and must be in the hands of the 
Secretary on or bcfire Vpnl i of Uie year for which tlie 
prize IS offered Ihe subjects for 1896 are —(i) A study of an 
ares of schistose ir f iliated rocks in the eastern United States 

(3) a study of the development of nver valleys in some considerable 
area of folded or faulted Xppalaehian structure in Pennsylvanii 
Virgmia, or Tenneaste (3) an expenmcntal study of the effects 
of close fertilisali m in the case of some plant if short cycle , 

(4) conlnbutions to our knowledge of the general morphology or 
the general physi ilogy i f any animal, except man 1 he subjects 
for 1897 are —(i) A study of glacial, fluviatilc or laiustnne 
phenomena assoeiated with the closing stages of the glacial 
penod (3) original investigations in regard I the cholazal 
impregnation of any N irth American species of \ngi isperms, 
(3) an experimental investigation in cytology (4) a contribution 
to our knowledge of Ihe morphology of the Haetena 
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Kfiokts npon the ciKurnttancet attending an exploncm 
which occumd in the Timibniy ColUMy hut Februaiy, pre 
I ared by Mr J Roskill and Idr J S Martin, have just been 
pubhshed in a Blue Book The ca^cnaa u interesting because 
fire damp is practically unknown m the coUieiy In this col 
liery, as throughout the Radstock senes of the Somersetshire 
ctallield, naked bghu are used, U is exempted from the apjdi 
cation of the section of the Rule which prohibits explosives being 
taken down in mines except m cartridges, and gunpowder alone 
IS used for blasting It is evident from the inquiry that this 
exemption should be cancelled, and Mr Roskill recommends 
ihat the use of gunpowder, except m cartridges, should be pro 
I ibited Although before the exjdoeion parts of the coUiery 
were known to be dry, while more or less dust occurred in 
places, yet the mine was not regarded as a “dry and dusty 
mine ” Judging Arm the explosian, howeier, the mine should 
come within that category The exidosicn occurred at a spot 
which was appuently not dry and dusty within the meaning of 
the Act. but It was, if not caused, certainly mtensified, by the 
presence of dust at much greater distances than twenty yards 
from the spot, though the Rule relating to shot filing in a dry 
and dusty place, only prescribes vratenng snthm a radius of 
twenty yar^ The moral drawn from the disaster is (i) that 
robunte, or one of the so called flameless explosives, should, in 
future, be used instead of powder, and (a) that when places m a 
rame are admittedly diy and dusty, every place in the mmc 
should Le considered to be so, for^the purpose of shot finng, in 
order to make it imperative that, in such mines, the precautions 
prescribed by General Rule la should be observed in all places 
tf finng 

Wb have received a copy of the Report of the Epping Forest 
Committee presented to the Court of Common CounnI on June 
13, of the present year, and contaming the memorials whicl 
were repnnted in these columns a shtrt time ago (June 13 
p 158) In presenting the Report the chairman, Mr Deputy 
liaise, said that * if the action of your Committee were judged 
alone by the weight of authority attaching to those who have 
expressed themselves to be so entirely m accord with the past 
msmagement of the horest, a complete answer to the chuges 
has already been made , but we pr^er to await and present to 
your Honourable Court the Report of the eminent experts in 
Forestry whom we consulted last year, and by whose opinion and 
decision we are perfectly prepared to be judged and bound ’ 
We understand that the Comimttee of experts visited the Forest 
last week, and theu judgment will be awaited with interest 
Nothing could, however, strengthen the luuids of the Committee 
more than the memorials which are now made puUic wnth their 
attached signatures The value of the Report from a public 
point of view is greatly enhanced by a set of photographs 
reproduced from the ilhistratims in <we of the daily papers, and 
placed opposite the views of the actual places which the news 
paper artist is Mipposed to have represented The article from 
the paper itsi|f is repnnted m txltnte, with a note stating that 
“ the above article was accompanied by the illustrataons re 
pioduced on the annexed photographic sheet Its accuracy may 
be judged from the photographs of those pemtions of the Forest 
so professed to be illustrated, which were taken within two days 
of the appearance of the article ” The absurdity of rlhe clamour, 
which u raised year after year by a small and irresponsible body 
of agitators, u well brought out by the article and its illustrations 
thus confronted with the true representations. Any paper that 
lends Itself m future to such perversHms will justly torfeit puMte 
confidence The keen interest taken by the peopde m the 
managemrnt of Fpping Forest is a very healthy sign, but the 
case against the present Gmservators must ind^ have been 
feeble if It was fimnd necessary to reswt to such pictorial 
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artifices as are exposed in the Report issned by the Common 
Council 

Unset rutn weather has [wevailcd in most parts of the Bntish 
Islands durmg the last week, and thunderstorms haveocenrred in 
various places, while &lls of ram exceeding an inch m twenty four 
honn have been recorded cm several days. In London, there 
were two distinct thunderstorms on Sunday last, one of which, 
between two and three p m , was accompanied by an exceptionally 
heavy fisll of hail The amount of lam m London on that day 
was about I 3 inch, which is the heaviest &11 m twenty four hours 
since last October 

Ar the recent meeting of the Australasian Association for the 
Advancement of Science at Brisbane, Mr C L. Vlragge pro 
posed the trtetum of a meteorological station cm Mount Welling 
tem, Hobart The proposal was supported by Mr H C RusseU, 
Government Astronomer of New South Wales, and by the 
Royal Society of Tasmania, m consequence of which the Govern¬ 
ment voted the necessary funds An experimental station has 
just been established 1^ Mr Wmgge on the summit of the 
mountam at a height of 4166 fict above sea level, and a perma 
nent obaervaloiy house is now in course of erecticm Thm are 
also corresponding stations at the Springs (>495 fret), and at 
Hohart (160 fret) , wl have no doubt, therefore, that results of 
importance will be derived from them Mount Wellmgton is 
abmt four miles distant from Hobart, m a straight hne, and 
rises almost directly from the level of the sea, it consequently 
oflTers considerable advantages fur meteorological research 

The Pilot Chart of the North Atlantic Ocean for July con 
tarns monthly charts, representing graphically the regions 
where fog was experienced most frequently on the North 
Atlantic during 1894 As this year can be taken as a typical one 
to iHuvtiate the distribution at different seasons, it u mteresting 
to note that during the first thnt months of the year fog is 
expenenced on the C rand Banks vnd td the westward, but not 
in large quantities During April it begins to extend to the 
northward vnd iistward, increasing in frequency as the spring 
advances, and naihing its maximum, gener^ly, m June or July, 
dunng which months it may be expected anywhere between the 
American coast and this country in large areas and of long dura 
tion In Auguit the fog begins to dissipate in the eastern part 
of the ocean, and in September the decrease is very perceptible 
Durmg the remaming three months the charts show that it 
nacbes its mmimuro agam, and is mrstly restricted to the west¬ 
ward of 40* west longitude 

Some bnif tdegrams in the daily papers announced the 
occurrence of an earthquake in the Mesh^ district of Persut on 
January 17, but gave bttle mdication of its destructive character 
The centre of the earthquake appears to have been near 
Kudkan, a town which has been damaged or destioyed by earth 
quakes several tunes dunng the present century, the last occasion 
being m 1893, when it was completely reduced to nuns After 
tbutbe town was rebuilt on the old nte, but the houses were 
msde veiy largely of wood At the begumng of this year, the 
new town contamed about aooo houses and 8000 mhahstsnts. 
On January 17, shortly before noon, suother disastrous earth¬ 
quake occurred It lasted about a minute, and the shock was so 
severe that it completely destroyed every house m the town, 
with the exception of a few small shanties Tlie wooden 
pdlazs of the better built houses were all broken m the 
middle Numbers of people were buned m the rums, but, 
owmg to the lightness of the mstensls, the loss of life was 
much less than it would otherwise have been The local 
authonties estimated the number of deaths firom two to six 
thousand, but the careful inqiuncs of an attachd at the Bntish 
Consulate General at Meshed have reduced this figure to about 
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700 Older* haw been iwued by the Peman Government for 
ihe town to be rebuilt near Hai llai, a place *u or leven nule* to 
the iouth eait, which experience has shown to be safe from 
-deatnictiie shock* 

Trb history of the Russian Biological Station, on the island 
of Solowetzk m the North Sea, has already been given m our 
columns (Naruax, November 1894, p 83) One of the most 
interAung of the results achieved by the naturalists of the 
labontory has been the discovery of a remarkable lake on the 
island of Kildine m the Arctic Ocean This lake which is 
completely separated from the sea by a narrow strip of land, was 
discowred by the Russuui naturabst, M Heitensteto, who 
was struck by finding m the lake a fish which is exctusivily 
manne in habit namely the common end b uither observations 
by MM Faussek and Xnipowitseh have elucidated the peculiar 
features of the &una of the lake On the surface the anttr is 
fresh and u inhabited by fre<h water animals, such as Uaphnids, 
Ac , this water is brought to the lake by streams from a neigh 
bounng marsh Under the superficial layer of fiesh water is 
found salt water supporting a Marine fisun-t—Sponges, Ses 
anemones, Nemertmes Pulychietes manm. Molluscs (Chiton, 
yFolts Ailarte) Starfish, and Pantopods There is even 'a 
regular httoral sont lieneath the fresh water, characterised by 
small hui The bottom of this lake is cowred with mud ex 
haling an odour of sulphuatted hydrogen and is not inhabited 
The water of the lake shows a slight ebb and flow, attaining a 
sertical height of only a few inches, while the tides in the 
adjacent sea are considerably greater This fact would appear 
So point to the existence of some subterranean communication 
between the lake and the sea 

Some important additions to a knowledge of the latest 
Mesosoie and early Teruary mimmiliahaw recently been made 
from Patagonia and the Uinta Basin hrom the former place a 
colicctian of ungulates of veiy late Cretaceous date is described 
by Sellor F Ameghin in the Jiol hut Googre^o Ar^entino 
t XV , II and la The most impirtant u a new genus 
jyrothonum, which is made the type of a new sub or ter, 
regarded as ancestral to the Proboseidei, and showing niarsupul 
affinities A number of other new genera are also descrilied 
and It IS anticipated that when the fossil localities, which arc 
very difficult of access, have b en more fully investigated, still 
more valuable mformation on the late Mesosoie mammalia will 
be obtained Large Dinosaurs anl buds also occur in these 
beds 

Prof H h Osborn reports in the hu/t Amor Mus Jfat 
But , New York, vol vii, nrt 3 on a more extensive collection 
than has hitherto been obtained from the F ocene beds of the 
Uinta Basin Beneath the true Uinta fauna comes one which 
ss intermediate between it and the Bndger and Washakie faunas 
and thus suppbes a most important link in the faunal sneeession 
of this province, while at the sam Ume it shows affinities to the 
Mmcene fauna of the White River Among the mammalia 
found in this transitional fauna ate a monkey, and species of 
Telmatothenum, which definitely confirm the view that that 
genus was ancestral to the Titanotheru It is expecteil that 
still moK valuable results may be got from a more thorough 
exploration that u being made this year 

The applwatton of electricity to locomotion has recently 
made nouble progress in the United Sutes At a trial of 
electric motors at Nantasket Beach, near Boston a few 
days ago, it is stated that a speed exceeding wxty mdes 
«n hour was attamedj and the experiment demonstosted 
the utility of thu motor for snbuffaan traffic The qmtea 
srant into practical and regular ope^iion on the Nantaricet 
■Beach Railvray at the end of June A successful test has als<s 
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been made at Baltimon. of the electnc ocom iiivt designed to 
diaw tram* through the tunnel, 7430 feet long in that aty 
This and itt eompamon—the first locomoUves of the kind ever 
built—have each two trucks and eight wheels sixty turo mehes 
m diameter Flexibly supported on each truck are two 
MX pole gearless motors one for every axle A maxunum speed 
of fifty miles an hour is to be develop^, and it is guaranteed that 
the locomotive will pull 1200 tons at a speed of thirty miles an 
hour When coupled to a six wheel New York Central 
locomotive, the cltctnc locomotive pulled it up and down the 
tnu.k at will, against the pull of the steam locomotive 

At a recent meeting of the S Franipiise de Physique, M 
T leire Weiss gave in aec lunt of tht results of his expenments on 
the aelotropic mignetic prip'ities of crystallised magnetite 
The msgnetisaUon curve if m ignetite crjwtallised in the cubu: 
system presents the same general features as those of iron, 
mckel and cobalt The magnitude of the magnetisation 
(> 0 the permeability), however, vanes with the inclination of 
the magnetising field to the crystallographic axes Experiments 
have been made by a ballistic methid suitably modifie 1 so os to 
permit of observations lieing made on very small specimens 
The results thus obtame 1 have b en confirmed by ither expen 
ments in which a small disc of magnetite was ritatef in a strong 
magnetic field, and th^ vanabons in the induction measured by 
means of a small coil surrounding the disc an 1 connected to a 
ballistic galvanometer The discs examined were cut parallel to 
the faces of the cube oclahelrin and rhombic dolecahedron 
If the results are expressed by drawing radu vectores from a 
given point of suth lenglh that they represent the magnetisaUon 
of the specimen in thit direction when saturate 1 the surface 
which contams the ends of all these radii vectores is a cube with 
rounded edge*, and with its faces slightly hollow The 
magnetisntiim is the same in alt direcuons contamed in a plane 
parallel to rne rf the faces if the octahedron, i> that the above 
mentioned surface is cut by such a plane m a curcular section 
An experiment illustrating this aelotropic property of magnetite 
was shown befire the Soeietj. k small disc of magnetite place I 
in a plate if glass betwe n the p iles of a strong electro magnet, 
turned so that one of its axes of maximum permeability was 
parallel 11 the field B si Its the diflerence wluch these expen 

ments show between a body crystallised according to the cubic 
system an I an is tropic body they also sh >w that the theones 
which regard magnetisation as reailting from the onentatioii of 
panicles of fiael mignetic moment are insuffi'nent to explain 
the mi^etisali m f crystalline I liies 
Durini his recent visit to the Algerian Sahara M Janssen 
mode some decisive observation* concerning the alisorption bonds 
near the D line of the solar spectrum, supposed to be due to 
atmosphene oxygen Hie object was to test whether these absorp 
tion bands correspond to those observed on transmitting white 
light through a tube containing condensed oxygen In some 
previous expenments on this question M Janssen had obtamed 
these bands by means of a tube 60 m long, containing oxygdn 
compressed up to 6 otmosphexes An account of the Sahara 
observations is given m the Comptei rtndus together with a 
theoretical investigation concerning the equivalent height of the 
atmosjihere Startmg with the remarkable law discovered by 
M Janssen that the absorptive power of a gas u proportional to 
the thickness tnvened and to the square of the denMty, the 
integration of the different layers of the atmosphere with their 
different denMties gives 3981 m as the eqmvalent thickness for a 
vertical ray of light &t Mnce the density of oxygen is only 
o 208 of that of the atmosphere, thu number must be mulu 
phed by o 043, the square of that density Thu gives 173 m 
as the equiviUent thtekness of the oxygen Isyer Thu thick 
ness, St a pressure of one atmosifliere, would not be ufficient 
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fiir sh wing th« abioTption band*, and tMt aoconnU for their 
el sencL when the mm is high in the hnaveni But as the ton 
sets ihc thickness of sir traversed by its rays increases, and at 
an -dtitude 4* the conditions are the sane as those m the 
60 m tube at 6 atmospheres pressure At thu altitude they do 
in fact appear, and the excessive dryness of the desert air pre 
cludis the potubility of their being due to water vapour llius 
Ixth the tenestrul origin of these oxygen bands, and also the 
validit) of Janssen s law of absorption, have received a striking 
confirmation 

Thb fifth volume of the Gregrapkual comprising the 

numbers issued during the first six months of thu year, has just 
1 etn pubhshed 

We have received the Report for the year 1894 95 of the 
Koyal Garden, Calcutta, by t^ Curator, Dr G Kmg, issued by 
the authority ofthe Government of Bengal It reports a con 
Mderable amcunt of work done in the improvement of the 
( ardens, and especially in the increase and arrangement of the 
Herbarium 

Tux number of penorlicals, both in Europe and 4mcnra, deal 
n ’ with electrical matters u connderable, the lost addition to 
Ih* list 1 eing the hittirual Jeurttal, a new monthly published 
in San hraneisci The first number contains a long account of 
the “Express system of telephone switchlxiard Other articles 
ippeanng deal with the efhatn(.y of electric plants the 
eiectncal installation on loard th cruiser O/fm/u, and the 
field of operations of an electma' tnjnee 
Thf volume containuig the Prtcetdtuifi of the American Asm 
1 ution ft r the Advancement r f Science at tht forty third meeting 
held -It Brooklyn last August, has lately I een issued As we gave 
St the time a report of the work of the Sections and pnnted some 
1 f the preudentul addresses in full, it u only necusary for us 
row to say that the volume is very well produced, nnd contains 
mmy very valuable papers 

The fourth and apparently eoncluding volume of the Siwr 
mal0gical Journal of Japan has recently been puUished It 
consists of a very valuable paper of near y 400 poges by ISof 
Milne, “ACilslogue if 8331 harthquakes n corded in Japan 
iKtween 1885 and 189a The materials were obtained from 
968 stations distributed over the whole empire the total number 
of documents being 1 erha)is n it leas than eight) or a hundred 
thousand In the first catidogue arc given fur each diiek the 
tune of Its occurrence the land area shaken and data by which 
the position of the epicenter and the lioundary of the duturhed 
area are approximately determined The second catalogue states 
the seismic district to which each shock belongs the lengths of 
the axes of the disturbed area in tens of miles from which the 
total area can lie roughly ascertained, and when the shock is 
submarine the distance of the epicenter from the shore The 
chief object of the paper is to provide trustworthy matenals for 
future investigations but some nsnlts have been already obtained 
and are briefly described Prof Omon s work on after shocks 
lias been referred to in a jirevious number (vol h p 4*3) 
The distnlwth n of earthquakes in Japan forms perhaps the 
most important section barthquakes, it appears are singulsrly 
rare m the central ports of the country which includes the 
mountainousdistricu where active volcanoes are immenus Ihe 
majonty of shocks onginates along the eastern coast of the 
emptre, and matay are of submarme origin A large number 
seem to start from the face of the steep monocluul slope which 
Japan presenU towards the Pacific Ocean Earthquakes are 
numerous where the d ipe is steep, and rare where it is com 
jioratively gentle (see pp 201-a) They are frequent in those 
d sincts where movements of secular elevation or depression are 
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now taking place Earthquake sounds are often heard, but more 
so in the rocky mountamons districts than on alluvial plains At 
the close of the paper is given a list of 301 seismic disturbaneea 
observed from to 1893 in Europe and at Tenenffe 

with the hon/ontal pendulum of Dr von Rebeur Paschwitz 
Seven of these disturbances, and possibly five others correspond 
to earthquakes in Japan 

The flora of the Caucasus has lately been the snb)fict of 
several interesting explorations and speeulaUons by Rasstan 
botanikU The old data, contained in the works of Boissier and 
Ledebour are now of bttle value, on account of the too brood 
rimarlcs concerning the distribution of the diflirent species, such 
as Camasus, prnim.ta Caucasus, and so on which one finds 
in these otherwise classical works On the other band, such 
recent explorers as N Kuznetsofif and A KrasnoflT, who have 
paid great attentuin to the composition of the floras of diflerent 
parU of Caucasia, and their probable origin have rather raised a 
senes of most important geo botanical questions than solved 
them definitively while MM Lipaky, Alboff and Akinfieff have 
devoted their chief attention ti the collection of positive 
systematic data with exact indications relative to the distnbution 
of different species We have now in the Memoirs (Trudy) of 
the Khtrkoff Nalumhsts * (vol xxvu ) a first mstalment, by the 
last named botanist of a detailed lut of plants in Ihe middle 
ports of the Caucasus mam ndge, with full indications concern 
ing their vertical and horizontal distnbution Considenng the 
generalisations of M huznetsoff and M krosnoff as premature 
under our yet imperfect knowledge of the orography and geology 
of Caurasui M Akinfieff only ventures to formulate a few con 
cluMonH namely that the Horn of Colchida is the youngest in 
Csuiasw as it has the least number of species and tsptcially of 
endemic forms and that it contains but a small port of what 
constitutes the Mediterranean flora, as well as very little of what 
IS found in other puts of Caucasia The flora of Daghestan, 
Asiatic in its ongin, has, on the contrary 10 its steppe, sub 
Alpine and Alpme representatives, a wide distribution over all 
Caucasia with the exception of Colchida four fifths of the 
surface of Caucasii are thus genetically ri nneeted for their flora 
with Asia ind i ne fifth only with E urope the lioundary betweeiv 
the two bemg not the main ndge but a br iken line running 
Uproximately from Stivropol, or rather north if this town along 
the water parting between the Kuban and the Terek tj the 
E Iborvs along the main ndge to the Adai kh ikh md further 
to the Mesquev M luntains and the Suram Pass It should be said 
that this eiiiclusion seems to agree very well with what we now 
learn sbout the irgraphical stiuxfture of Caucasia from whmh it 
appears mure and more that the Mesques Mountains must be 
considered as v continuation of the border ndge of the Asia 
Mmor plateau which ndge runs along tht south eastern coast of 
the Black Sea an 1 is contirraed north east to meet the mam 
ndge 

Wahave received from Dr Doberek (,cveniment Astronomer 
of Hong Kong, the report of that observatory for 1894, contain 
mg tttltr aha an account of nineteen typhoons whieh occurred 
dunng the year an I Ihe paths of which have been laid down <m 
two plates Inf iimation regarding storms is regularly exhibited 
and telegraphed whenever they can be justified by the observa 
Uons received, but the work is apparently much mterfered with 
by the tardy arnval of telegrams firom the outlying stations For 
the purpose of elucidating the behaviour of typhoons and other 
meteorological features, ofaservaUons art regularly extracted 
firom the logs of ships which visit the China seas, and tabulated 
for future use , in addiuon to these, observations are received 
from about forty hndotations The astronomical and magnetical 
work of the observatory has been regularly carried on, u us 
former years 
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WmciiMS a few jrMn sko the ducovety of • new eiHnllsm 
ftmi WM huled u a bacU^loftical novelty, we an now eon 
ttantly reoeivuig fredi additknu to thu tmemtlng group of 
microbe*. With improved method* their detection and uolation 
have been rendered comparatively ea*y, and they are now found 
feirly widely dutnbuted in water simareUi uolated no lea* 
than thirty two diArent vibno* from the nver Seme, eewage 
effluent, and pond water, and vanons anthuntie* m Oennany 
have detected *uch form* m nver* So far the huger number 
have been obtained from river water, and have been but rarely 
met with m well water, but quite recently MM A ^iwidzlci 
and (j Brunner, of the Impemd Inatitute for Preventive Medi 
one m St Peterabuig, have dieeoveted and uolated three 
vibno* from polluted well water, which do not liquefy gelatme 
and m other reepeeti are eanly dutuiguuhalde from Koch * 
cholera vibno A* regard* their pathogeme propertie*, it i* 
*tated that white mice were quite onaiTected when the vibno* 
were «ubcutaneou*Iy mtrodui^ The mvestigations and de 
acnptiona have been carefully done and are felly recorded, and 
the authors are persuaded that they have discovered new form* 

It u, however, difficult to decide thi* point, fdt only a slight 
acquaintance with the hterature of the subject u apparent and 
wl^ the author* complain that Kurfjiberg* catalogue of 
hsetem n out of date, and those of Roux and Lustig are 
respectively incomplete, they do nit appear to have any 
acquamtance with Percy branklands ‘ Micro oiganums in 
Water, ’ containing deacnptiotu of over aoo bacteria found in 
water, neither have they consulted many important memoirs on 
vibno* which have been published m recent German and French 
journal* 

Tkb writer of the note on p ayy referring to hygrometne 
observation* on the Sonnblick mountain, inadvertently wrote 
“atmospheric electricity, instead of 'atmospheric humidity 
m the second line of the note 

The addibon* to the Zoolt^ical Societ/s Garden* during 
the past week include a Morambique Monkey {Cine/itifeui 
pfgtrytkrus) from East Africa, presented by Mrs A Canning 
Fysh, a Rhewu Monkey us t^tsus) from Indu, pte 

sented by Mr A IGigeie, an Irish Stoat ktbesutrut) 

from Ireland, presented by the Viscount Powericourt, a 
Suncate [Suncait tetrrsdactyla) from S luth Africa, presented by 
Mui Dorothy Lowndes a Bosch bok (Irafilaplua sylvan ks) 
firom South Afncs, presented by Mr W Champion six 
Ortncular HomedLuard»(/’4r^(0(o»<i o>fer«4irv) from Mexico 
presented by Mr E J Scarbrough s West \lrican Python 
jyiitm uise) from West Africa, presented by Mr Edward 
Straw , a Red sided lit (jPrrtu vartus) from Japan, a White 
browed Amaxon {CAryso/u a/ii/rms) from Honduras, two 
Adorned Terrapins [CUmtt^s omit7) from Central America, 
deposited , a Japanese Deer (Ctnwr nil), bom m the Gardens 


OUJt ASTRONOMICAL COLUMN 

Aiiitudb amp Azimuik of Polaris— It 1* a matter of 
oommon knowledge that the Pole star u about a degree and n 
quarter from the true pole, so that azimuths and latitudes cannot 
be dtrectfy determuied hy observations of this star The usual 
mode of procedure is to employ Ublis reducing the observation* 
to the true pole, a graphical method of perfonauig this rather 
teduus reduction, adth on accuracy sufficient for most purpoSss, 
has been devised by A Tanakadate of Tokio (Sl^kub Kin ) 
It is sboam that the usual formula for the colcnlaticm of anmuth 
corresponds very nearly with the equation of a arcle of radius 
> see w (/ being the polar distance of Polans, and ^ the 
latltud* of the place of observation), and the centre of wlwh is 
d i splac ed above the ongm by an am<rant equal to . f 


An origin being chosen near the middle of a shtet of squared 
paper, degree* and minutes ar* marked off along the axes in 
both dirMXKW* and a circle u drawn on the same scale with 
radius and diM>lacement of centre adapted to the biutnde as 
dehned above Radiating straight bne* drawn from the origin 
contapond to different hour ai^es the Ime t-o Iwing tnat 
along which the centre of the circle u displaeed The abscusa 
of the point where the lint correspondmg to the h lur angle at 
which an observation is imde cuts the circle, gives directly the 
azimuth of Polans, the star being east or west of the true north 
according a* the point lies to the right or left of the origin m the 
diagram Neglecting errors of construction, the readings Will 
only differ by a few seconds firom the calculated results and it is 
shown that even these error* can be reduced by slightly 
enlargiiqi Ibe radius of the circle 

If a circle be drawn from the ongm as centre, anth radius equal 
p the diagram can also be used fw reducing the latitude from 
obaervaUoDB of the Pole star by giving a small correction to the 
hour angle, i / tan 4 sin r where A 1* the ofasersed altitude, 
and / the hour angle The ordinate of this circle give* the 
correction to be sppbed to the observed altitude in order to 
obtain latitude 

It u pomted out m the paper that these principle* may easily 
be embodied m an instrument and, in 6sct, such a contnvance is 
now in use among the students of astrooiom} m the Impenol 
Gmvemty 

Oasxav AXIOMS or Dot hie Siars — The mensuremenu of 
position angles and distances of dooble stars made at the Pans 
Observatory from July 1890 t> the end of last year, are 
pubtished by M BigDurdan m a very concise form in the 
Bnllstm Astronomiym for July The telescope employed was 
thst of the western tower, Mving an object glass o jos m 
diameter and a focal length of 5 *5 m , the magmfyiiw power 
usually being 478 Moot of the obsovations were mack m the 
twilght or m the early night, at which times the star images are 
at their best The lut of stars observed includes about 150 from 
the Dorpat catalogue, 76 from the Pulkovrs catalogue, and 
nearly ifi others, in many cases there are long sene* of 
measure* of the same pair A filar micrometer was employed 

At the Berlin Observatory, Dr V Knune has used a double 
imam nucrometer m the measurement of double stars and some 
of the results are given m 4 H NotAt jtoo The measures 
appear to agree very well snth those erf M BigoimlAn m the 
case of stars common to the two teta of observation* 

A Grbax Nebi 11 IM Scorpio In the course of his work 
on the photography of the Milky Wiw, Prof Barnard expised a 
plate on the r»on near Antares for ah aom on March 35, 
1805 The resiDung negative showed a vasl and magnilieent 
nebula, intricate in form, and apparently connected with many of 
the bnght stars of that region including Antares and r bcorpii 
Pile nebula u gathered in cloud like forms the greatest masasB 
being around f Opbiuchi and two neighbouriiw small stars This 
jdiotograph svas taken with the Willard lens of 6 inches aperture, 
with wbiw Prof Barnard has previously obtained such splendid 
rcMiltfc 

Even more lutcresling is a photograph of the same region 
taken with a ' lantern lens of i^ indies aperture and 5 inches 
equivslent focus, the exposure being ah 18m Thr scale of 
this photograph is about 10° to the inch and m addition to 
bnngjng out some new pomts about the great nebula it shows 
the sky itself in that region to be very wonderful 1 he first 
photo^ph had shown thst the nebula occupied a singularly 
blank part of the sky from which large vacant channels divcrg^ 
towards the east, and the negative taken snth the lantern lens 
showed that these channels ran irregularly eastward for i (* >r 
30* 

The iffiotogTaph taken with the lantern leiu shosis that the 
new nebula extends southward for two or three degrees lieyi nd 
Antarss and r Scorpii in a southward direction An elongated 
nebula about a* or 3* long, involving the atar W Scorpu is also 
seen on the photograph 

Prot Barnard goes on to say that “ this magnificent netwli is 
one of the finest m the sks and as it involves *0 many of the 
bright stars in that region it would imply that they sre 
esscntisUy at the same distance from us ’ ( tst Vat A 3 jot) 

rhe unprirteniiou* character of one of the instniments em^yed 
by Prof. Barnard is nut the least remarkable feature about this 
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Nn\ \aria8uc SiABK — HWrawbM O^ttrvot0ry Cmubr, 
>0 43 rtcctted lironi the Kev T K &nin, ■nnouncee that a 
red St ir f Seochi s T}pe III, maflnitude S4, w«4 detected at hu 
01 <^nati|0 on July 14 in R A I9h 534m, I)ecl 3 li 
(1900) The atana prohabl} a new atinable, and is nut in the 
aouil em Dumhmushrunf The atar deaigiiated Lapin itiai u 
also I ruUbly vanable 


THE BRITISH MEDICAL ASSOCIATION 


Dt W ]• Ckieland Only tnembera d the Bntiah Medical 
Aaaoaation, invited gueata, and accredited atiangers, will be 
allowed to attend the general meetinga or the neetinga of 
Sectiona. The reception looma will be opened on Monday, Jnl) 
39 at 13 o clock noon The membeia reception room it in the 
large hall of kii% 1 Collese A aeparate reception room has 
bem provided for invited ftneign gneata next to the memboa 
reception room and another ladies at the Royal Society’s 
Rooms Burlington House The arrangements for the conduct 
of the work of the Sectiona, and for the comfort of the members, 
have been admirably artan^, to there is every promiae that the 
meeting will lx. a \cry succesifol one 


current number of the Bnhtk M»du€U Jaumal, it is evident 
that the meeting will be of exceptional interest and imixirtance 
The President dect IS Sir J Rosaell Reynolds Bart An address 
in Medicme will be delivered by Sir William Broadbent Bart 
an address in Surgtr} by Jonathan Hutchinson, F R S , and an 
address in Fhysimagy I7 Pnrf Fdward Albert Schafer F R S 
The sacntifk businetk of the meeting will be conducted in 
fifteen sections —Numerous papers have been received by each 
Section, and specific points nave been selected for discussion 
In the Section of Medicine, presided over by Dr F W Pavy, 

F R S , the followmg Mibjecu have been selected for diiicussion 
(I) Diphtheria and its treatment by the antitoxin acute lobar or 
croupous pneumonia its etiology pathology, and treatment, 
the causes of acute rheumatism and tta relation to other afiec 
tarns The Iresidint of the Surgery Section u Sir WitUam 
MacCormoc who will make some introductory remarks, in 
which he will refer to the effects produced by modem nfle 
bullets on the human Ix^ The fillowing subjects have lieen 
aeltcied for diacuswon The diagnosu and treatment of fraitures 
of ihe upper third of the femur, mcluding the neck , the surgical 
treatment of cysts turnouts and carcinoma of the thyroid gland 
and accessor) thyroids Sir William Pnest^ pirlsides over 
the Section of OUtetnes and Oynecology “nie President of 
the Section of Public MedKme is Dr Ernest Hart The 
regular buauesa of this Section will commence each dsv with a 
formal discussion by gentlemen who have been mvitea to open 
the debates The subjects selected are as follows I residential 
address—Water borne disease and its prevention discussions 
upon the regulation of the slaughter of animals for human food 
and the inspection of animals before and during slaughter the 
insecurity of tenure of extra Metropolitan M^ical Officers of 
Health under the Public Health Act 1875 The Seetion of 
Ifeychology has foi its President Dr W J Mickle The 1 resi 
dent snil open the section with an address on the brum A 
ducussian has been arranged to take place on each day the 
subjects b me On the treatment of melancholia on insanity, m 
relation to cnminal responsibility on epilepsy, and its relation 
to insonit) Ihe President of the PhyuoloCT Section is Dr 
David Femer F R S In this Section a discussion on the 
inechanu.s of the cardiac cycle will he introduced by Prof Hay 
craft and Dr D I’ateison the following wdl take part—Dr 
Noel Paton, Dr Iauder Urunton F Kb , and Or (iibson 
1 he Anatomy and Histology Section has for its President Mr 
Henry Moms Ihe following sutgects have been selected for 
discussion Art in its relation to anatomy, the development 
and structure of the placenta, the topogra^ual anatomy of the 
abdomen The I'resident of the Se^on of Pathology and 
Boctenology is Dr Samuel Wilks, F R S The work of the 
Section includes the demonstration of the malana parasite by 
Dr P Manson, with some fecu as to lU life history There 
will be a ducuMion upi^ this, and upon neuritis, vaccinia and 
vanoia, pernicious amenua, and lymphadcnoma Ihe Presi 
dent of tM beetle*! of Ophthalmol^ n Mr H Power The 
following discussions have been arranged m this Section On 
certain rare cases of recurrent ojdithalmia, on the diagnosis of 
orbiul growths, on the cpiestion of opmating in chronic 
glattooma The Section oTDiseasei of Children has for its 
President Mr John II Morgan, and the President of the Section 
of Otology IS sir W Dalt^ The Section of Pharmacoli^ and 
Therapeutics liM for its President Sir William Roberts F R S 
In this SeetkM aeie will be a discussion upon serum therapeutics, 
and npcm tte muirements of the prowMon with reference to 
the reviSN^w the Bntuk PkwwmtfMa Dr Felix Semon » 
the Preasd4lorthe Section of Laryngolagy, and Dr H Rad 
diSi Crbdter, it the Dermatology Section Fioallv, the ethics 
of Ihe medical pnifbmon has a Section to itsdf, presided over bjr 
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'T'llF mu obtained from the mineral cltveite, of which a 
preliminary account has been communicated to the Royal 
Society {ProctHiitfi, May 3 1895), ba* been the subject of 
our investigation since the middle ot Aiml Although much 
still remains to be done, enmigh infbmiat^ has been gamed to 
make us believe that an account of onr experiments, so fiu as 
they hast j.ont will be received with interest 
We have attempted to ascertom, in the first place from what 
minerals this gas showing a vellow bne almost if not omte, 
identicsl in wave length with the hne D( of the chromospnenc 
apectrum lud to which one of us has provisioDalty given the 
name helium —a name applied by Profs Lockyer and Frank 
land somt thirty years a^ to a hypothetical sobir element, 
chsrutensc I by the yellow Ime D, of wave length $^75 9^3 
(Rowland) We may state at once that it is not our purpose to 
attempt to prove this coincidence but willingly to leave the 
subject t > th se who are move practised m such measuiementa 
>Ae I ropose therefore first to discuss the terrestial sources of 
this gas second to describe expertmenU on products from 
several sources and last to propound some general views on 
the nature f this curious substance 

1 Tke Sfiurcts of Hehum 

It IS usual in a memoir of this kind to cite previous work on 
the subject II would be foreign to our purpose to discuss 
ubservati ins on the solar spectrum, our memoir deals with 
temstnal helium And w* have been able to find only one 
short note of a few lines on the subject, it is a statement by 
Signor 1 ilmiiri (Atnd Ac Napelt, xx 333), that on ex 
aniining a lava like priduct ejected by Vesuvius, he found a soft 
substance which gave a yellow spectral line of wave length 
587 5 he promised further researches, but so for as we know 
he did n it fulfil his promise He does not give any detaila as to 
how he esimined the mineral 

An account has already been given in Part I of Dr Hille 
bran is investigations on the gases occluded by various 
uraniniles wrhieh he was so unfortunate as to mistake for nitrogen 
Dr llillebrand was so kind aa to supply us with a f»u quantity 
of the uranmite he employed , and it 11 aatu^tory to oe iMe 
to c nfirm his results so tar, for it is beyond doubt that the gas 
evolved from his uranmite by beating it in a vacuum or by 
boibng with sulphuric acid contains about 10 per cent of 
Its vclume of nitrogen It u therefore not to be wondered at, 
that he f rmed the conclusion that the gas he had was nitrogen, 
for he obtained some evidence of Ihe formation of mtrous fumes 
on passing sparks throng a mixture of this gas with oxygen, 
he succeeded 11 obtaining a weighable amount of ammonium 
plaumcblonde from the product of niarking It with hydrogen 
in presence of hydrochloric acid, ana, in adJitian, <foeei^ 
a strong nitrogen spectrum in a sample of the gas transferred to 
a vacuum tube Had he operateo with divcite, as will be 
is,® probidjihty discovered heltnm 

(BmU U S GeolegtctU Survey, Ixxvui 43J 
To extract the gas from small quonUtm of minerals, from 3 
to 5 f^s of the coarsely powd^ aulNtaiice urns heated m 
a small bulb of combnstion tubiag, previously exhaus ted by a 
Toppler s pump Aa it was finind Uiat water and carbon dioxide 
were often e^vtd a soda hme tube and a tube filled with 
pbosphoTK anhydnde srere often interposed between the bulb 
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e hard glut bulb began to 

Matqr of tbc omicial* evolved hydrogen. hence, after the gai 
had entered the pon^, the belb was completely exhausted, and 
the gas was nened with oxyM, no alkali bei^ present The 
oxygen was ttm absorbed era caustic soda and pyrogallK acid, 
and the ou wu transteicd to a vacniun tube As this process 
of tia na e i ence proved very convenient, it h worth while to 


The apparatns is shown m the annexed figure It consists of 
a tube provided with a perfectly fittiw stop cock , this tube is 
connected with a Topplei's pump The vacuum tube or tubes 
to be fitted are sealed to a lateral branch above the stop<ock 
The lower part u bent uto a sharp U, and the end drawn out 
to a pomt and sealed The atop eoik u then turned lull on, 
and the vdiole tube u completely exhausted, until the lacuum 
tube shows brilliant phosphorescence, or, indeed, as often 
happens, ceases to conduct the discharge the stop cock is then 
closM A mercury trough it placed below the bend of the 
tube, and the latter u sunk until the closed end disappears 
below the mercury A small tube, which need not contain 
more than l c c of the gas to be mtroduced into the vacuum 
tube, is then placed over the closed end of the bent tube and 
the mercury trough is lowered The sealed end u then broken 
by pressing it agunst the interior of the gas tube when gas 
enters up to the stop cock On carefully opening thi stop cock 
a trace of gas u passed into the vacuum tube, this 


is then 





pumped out and collected below the delis cry tube if the 
Toppers pump One such washing with gas is usually 
sufficient ^e stop cock is agam opened, and a sufficient 
amount of gM mtrMuced mto the vacunm tube to show the 
spectrum The vacuum tube u then removed by sealing, and 
the gas still remainmg in the bent tube may be transferred to the 

S and collected It is seen that this method permits of the 
of a vacuum tube absolutely without kws, and it may be 
added with great expedition ^ 

The results obtained with the minerals examined ue given m 
the fnllowiiig Ubie 

The npectrum cd hebum is characterised by five very bnlliant 
lines, these occur in tlm red, the yellow, the blue green, the 
blue, and the violet In every case, except with hjclmite, 
fergiiaoiiite, and xenoume. m which cases the lines were merely 
seen, all these lines were identified by simultaneous comparison 
in the same spectroscope vnth the spectrum of helium from 
cfeveite With the gas from samarskite and m some other 
cases a still more carenl comparison 

coinci den oe of every VMS’-'- ’- 

FVom many of uieae 
thia waa manifested by the n 
potash until after exploaion wuh oxygen It 
ug to aaeertam whether the bydrocaAon u present as such ^ 
s fanned dnnng the heatmg, for in all cases 


made^and the absolute 

__ _ _extracted , 

the non-«baor^on td the caustic 


was alto obtained. If an 
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gas, merely deprived of carbon dioxide by caustic alkali, the 
spectrum consists almost wholly of the fluted bsnds of carbem 


Hydrogen and helram 
A little hydrogen and 
nitrogen After spade 
-— oxygen r 


lljelmite I Fahlun Sweden 

lergusomte Klterby Swerlen 

Tantalite 11 ahlun Sweden 

Cornwall 


caustic soda, 15 grimi 
yielded approximately 4 
c e of helium At high 
pressure (4 mm) the 
unsparktd gas shows 
fluted carbon spectrum 
At low pressures ihu is 
invisible 

\o hydrogen trace of 


Do 


do 


Columbitt 
1 erofiikitL 

WaoU 

Thontt 

Fluucente 


Blende 

Kutile 

tiummite 


Do 

All these minerals conlsin uranium 

N Cambna 

hahlun, Sweden 
liahia 

Skrotorp, near 
Moss Norway 
Brazil 

Niar Arindal 

N America 
Mamit Covi, 

Arxansas 
Sweden 
Norway 
Unknown 
llittero, Norway 

Unknown 


Trace of helium 
50 grams yielded about 
o 5 c c of hebum After 
fusinn with hydrogen 
potasuum Milphste a 
further very small quan 
tity was obtained 
SmmI quantity of hehum 


do 


Do do 

Hydrogen, and, after 
eaplonon with oxygen, 
a trace of helium 

Lastly gave a good 
spectrum >f pure 

Much hydrogen, no 
hehum 

Very little gas partly 
hydrogen 

Hardly any gas trace of 
hydrogen 

hair quantity of hydro 
gen 


[ Carbon dioxide and 
-j small quantity of 
hydrogen 
Do do 
90 grams gave 50 c e of 
gas leaving *13 c c 
after expl won with 
oxygen Alter spark 
ing and absorbing ovy 


I lat Rock Mine, 
Mitchell Co , N 
Carobna 


[usite Unknown 

« i^tmnm Bianl 
„ Siberia 


No gas, except a 
carbon dioxide 


quantity, and trace of 
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It IS here of interest to loqnire wiudi constituent of ihese 
nuncnls is effective in rrUinins helmta For this purpose, it is 
ntetssory to know their compontioa, but n has not been 
possil le to make sccuratt analyses of all the samples of minerals 
trtitul HiUebtand supposed that the gas was retained by th* 
urinium ind states that its volume vanes roughly with the 
amount < f uranium oxides present To decide the question, it 
IS neressarv to consider tne composiUon of these minerals m 
■tome detail 

> thetantalttf is etienuall} a tantalate of yttnum and calaum 
containint, a little tungstic acid, and small amounts of iron and 
uranium The yield of helium was here small 
SamarsHtt is a niubatc of uramnm, iron, and yttna contain 
log smaller amounts of tungsten, fiiconium, and thorium The 
amount of uranium oxide is about ii or la per cent , of tbonum 
oxide alxHit 6, of yttrium 13, and of cerium 3 It yields a 
moderate amount of belium 

HjilmtU closely resembles tantalite in com|>osition but 
eontains stmme oxide The yield of hebum was minute 

l-erguttutte is a niobate « yttnum and cenum cmtaming 
only a small am lunl of uruiium, nrconiuro, tin tungsten h.c 
The yield if helium was here minute 

Tinlaltte ennsixts of tintalate of iron and msnganesc the 
helium obtained was a mere tnre 

PUihhkudi consists mainly of the oxide The rare 

metals are present in Lnglish pitchblende 111 very minute amount 
1 he hebum obtained was very minute m ouantity and had a 
huge amount of the imneral not been used it would d lubtless 
have escaped detection 

Peljnau is a niobate of uranium rontoining titamum iron 
yttnum and eenum The amount cf helium obtained from it 
was small 

These minetiiU it will I e seen all contain uranium To 
them must lie added ckveitc and broggenle from wluch liy fiur 
the best yield was obtained 

Mona ite which gave a good yield of helium is a phosphate 
of eenum lanthanum and thonum but does not contain 
uranium It might serve if necessary as a source of helium 
fat it IS cimparatively cheap tl would form a more econumteal 
source than either cleveite or hr ggente 
Xenottmt is a yihosphate of yttnum and yields a trace of 
helium 

OranptU and TkorU< art silicates of thonum containing 
small quantities of uranium and lead The former of these 
yielded a fiiir amount of helium but none eould be obtained 
mm a huger quantity of the latter 

afrom these details, It may be concluded that the helium is 
retained by minerals consisting of sails of uranium yttnum and 
thonum Whether its preseuce is c mditioned by the uraiinim 
the yttnum at the thonum we are hardly yet in a position I > 
decide To judge by the Cunush ore, oxide of uranium alone is 
suftoent to retain it, but that its presence is not absolutely 
necessary u shown by its existence in muuaute and xenutime 
ITte high atomic wrey^ts of uranium ami thonum and the low 
atomic weight of hehum suggest some connection and yet 
yttnum, whltdi possesses a medium atomic weight, sometimes 
Of^iean to fitvour the presence of the gas, for yttnum is present 
m yttrotontalite, whi h, however, contains uranium and m 
clevette, in which nramum is present in relatively larrc amount 
None of the oxides of uranium, when heateo in helium and 
allowed to cool, retains the gas, but similar expenments have 
not yet been mi^ with oxides of thonum and yttnum, or with 
a murture of tbesd with uranmn) oxide 

{To it ceittimied) 


UNIVERSITY AND EDUCATIONAL 
INTELIIGENCE 

M Liard, Director of higher education in France, has been 
laMd to the rank of Commander m the Legion of Honour 
Bv the will of the late Mn pnoer, widow of the late Bishop 
of Moocheshtt, a sum of £yxo is bequeathed to Onel College, 
Oxford, for foe fouiidauon of a Scholardup 
Mr HkintT Hills, who was an evetung student in the 
Oie^ical Dtpartment of the huubury Technical College, has 
been elected by the Technical Instraetion Committee of 
Acenngtoo Town Council to the poet of Pnncipal and Head 
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Master of the Accrington Municipal Tccfamcal Schools, just 
erected at a cost or^ia,ooo 

Aftbr ten years of quiet and unostentatioas work in temporary 
buildings, the authonties of the Cambridge Training College 
for Women Teachers have been able to erect large andhandaoroc 
ct liege buildings by means of a nMt from the Pfeiffer Bequest 
and voluntary subscriptions ^e new buildings wiU be 
formally opened on Saturday, October 19, by the Marquees of 
Ktpon and other well known persons interested m educaUon 
have promise 1 to take part in the proceediiigs Practical 
demonstrations will be arranged to illustrate some <rf the latest 
developments of edueatioDal method both in teaching and tram 
ing so ss to make the occasion one of special interest to those who 
ate taking a shsre in the development of secondary edueatioa in 
I'n,hnd The experiment of training teachers under new copdi 
tions and to s me extent on new lines, under the shadow of an old 
Cmversity is of special interest, and the opening ceremony will 
affird a uni (ue pp rtunity 10 those mterested m seccmdaiy 
educstion to learn somethi^ of the nature and results of this 
expenmeni 

IIsrMajsstv s ( nmmissijnets for the Txhibihon of 1851 
have msde the fillowing appointments to science research 
scholarshi|>s for the year 1895 on the recommendation of the 
I authorities if the respective umvertiues and colleges The 
stholarshi] s are f the value < f £iy> a yesr, and ore tenable tor 
two years (sul ject to a .atisiactory report at the end of the first 
year) in any umvtrsity at home or abroad, or in some other 
institution apprt ve I of 1 y the Commissioners 1 he scholars are 
tl devote themselves eselusively to study and research in some 
branch >f scienet the estenai in of which is important to the 
industries t f the e untiy Umseruty of ledinbut^, Jehn D h 
C.ilchri»t University if Olatgow Walter Stewart Umverwty 
of St Andrews Iltnry C Willuunson University College, 
Dundee James Henderson Mason College, Birminghsim, 
Koliert II Pitkarl Imversiiy College Bristol Samuel K 
Milner Lmverviiy College I iverpool, John T Parmer, Urn 
versity Cilleee I omlon 1 mily Aston, Owens College, 
Manchester ilium H Moorby Durham College of Science, 
Newcastle in Tyne Alexander I Melhnby, University 
Collet,e N ittingham Martin P I eilmann (^een s College, 
Belfest William lltnna , M Cill University Montreal, RobiM 
O King Queens University Kingston Canada, Thomas L 
Walker I mvcrsity of Sydney, Joan A Watt, University of 
New Zealand P rnest Kutherfoid 


SCIENTIFIC SERIALS 

Amert in Mtttmologi a! Jtumal, June —The pnncipal 
articles are —The Tbermophone, by H P Warren and 
I, U Wbipple Thu u an instrument for meosuniig tempera 
lure particularly of distant or inaccessiUe places It was 
devised by the authors for the purpose of oUainiiw the 
temperatnre of the water at the bottimi of a pond, but U also 
suitable for obtaining the temperatnre of the soil at various 
depths The apparatus resembles Siemen s resistance thermo 
meter advantage being taken of the feet that different metals 
have diflerent electrical temperature coefficients The 
instrument is not yet self recording —California electrical 
storms by J D I arker The object df the paper « to inquire 
into the causes if the infrequency of eh^ncM storms m 
California \t San Diego, for instance the Weather Bureau 
has only reported two electrical storms in the last suteen yean 
Among the pnncipal causes, the author mentions the humidity 
of the atmosphere the absence of excessive heat dunng the 
mny season (September to May), and the absence of cydones 
dunng the dry season (May to ^ptember) 

fVndemanm Annaten dtr Pkfttk ttnd Chtmtt, No 6 — 
Survey of the present poattion of energetics, hy (>eoTg Helm 
The two directions m which the conversion of physiet into a 
s^co of en^ has been most succeesfolty ciuriwd out are 
those of mechanics and of thermodynamics Two view* of 
eneigy are at present stnigghng for supremacy, that whidi re 
I gards energy as a iiutthematical abstracnon, non existent except 
m equatiofis and that which regards energy as a conetete reality, 
nilua space, sna migrating continuoady from one plaoe to 
another One of the duel generalisations foe soenec of 
energetics u this In order that somcthuig nu^ happen it is 
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itt£ficient Mid neceawy that uncompeiuated dtfierences o( m 
teiiMty exiit —Influence of gMce in lolution upon the tiKet 
vtdUuneter, by John E Myen. (See p *76) —The aureole and 
(traiiflcatioo in the ekotne arc, and in duchann in rarefied 
gaaet, by O Lehmann The appearance the dectnc 
arc with horuontal carbona u that of two gaa ]etk burning 
agumt each other, and flaring vertically upwarda Thn 
u due to the currenta of hot air aacending netween them 
and u the lame aa if the carbons were joined by a white 
hot wire There la no fiindamuital diflerence between 
the arc and diwhatgea in rarefied gases, aa may be shown by 
taking very niia,d terminals or very Urge discharge veaaeU f< r 
the latter That the current tmvels not oniy through the arc 
proper, but alao through the aurroUndmg “aureole, may be 
proW hy approaching a magnet, which bends the aureole 
aside—Magridism of asbestos, by L Bleekrode The grey 
variety of asbestos is highly nui^ettc Strips of so called 
asbes^ 4 by 3 cm are attracted at I cm distance by m 
electromagnet capMle of carrying 5 kgr , and fibna of pure 
asbestos dtmet small particles of the same substance Asb^os 
should only be used with great care in sensitive magnetic 
instruments 

BuUettn dir f Acad/mu Ktyalt tU No 4 - ()n the 

specific heat of peroxide of hydrogen by W Spring The 
method of cooing was employed and aqueous solutions of 
van JUS strengths were experimented upon A 74 per cent 
soluuon gave the value o 6893, which iell to O 6739 at 71 per 
cent , o &76 at 60 per cent and o 6ao8 at 34 per cent On 
further dilution to 31 per cent the specific heat rose again to 
0 8065 Peroxide of hydrogen thus behases very much like -1 
solution of alcohol Chemi^ decomposition probably exerts 
a strong influence upon the values at liigh concentrati ms and 
o 6308 mutt be taken as a superior lumt Woestyn s law 
would give o 6840 Hence it follows that the internal work of 
hydrogen peroxide must be less than that of water —On mUs 
geometry and its thae sulxiisisions by P Mansion The 
author gives a sketch of a system of geometry of m dimensions 
by which the three varieties, those due to P uclid Rtemann and 
Lobatehevski, respectively, can bede luced from elementary c >n 
stdenmons The theorem that a straight line, two if whose 
points he m a plane lies in that plane Mtogether applies to all 
the varieties But Riemsnn s geometry is charactertseil by the 
proposition If, in a plane two straight bnes whieh interseet in 
a point A also mtersect in u second point B all straight lines 
poMng through A will also cut the line A B a second time If 
the sum if the three angles <if a sin|,le triangle is equal to tw 
right angles, the same applus to all triangles and the space will 
be Fuclldean In Riemann s curved space this sum is greater 
and in Lobatehevski s curved spaec it is less thm tw> right 
angles -rOn the ptnod of frost cxtin ling from Jmiiary 37 to 
Pebruary 17, 1895, by A I,ancaster Ihis amount of frost is 
unprccedent^ smee 1838 when the mean of the mininu for the 
days between January 8 and 37 was - 13* 4 C at Brussels This 
year the mean was - 11' C The isothermals of mean tempera 
tures durum this period for Belgium show maxima of frost on the 
frontier of Lunburgand north of Hasselt the least cold being al mg 
an isothermal of - 5° passing along the coast through Ostende — 
On a silicate which probably constitutes a new mineral speats by 
O Cetaio 1 hu mineral which iccumpames hexagomte (a violet 
maimaiuferous tremobte), comes from St Lawrence County 
NY It IS colourless or a delicate opaline pink Its hard I 
nesb is 45 It crystallises in the urlhorhomtnc system, and 
presents two cleavages along two planes of symmetry Hitherto 

U has probably been taken for enstatite but it is distinguished ' 
from this by the sign of its bisectm by the absence of well 
defined prismatic cleavagps.by its fusibility before the blowpipe 
and by its aii|^ From Othophyllite it is distinguished the 
absence of mm —Lunar topogia^ical measurements taken on 
photographs, compared with the records of Lohrman and 
Madler, ^ W Pnios. A table is given of twelve craters near 
the centre of the disc, with the values of their dumeters from 
the maps and photographs The greatest difference between 
•be two cartegnphm appears in the case of Ptolem-eus, whose 
iratcr IS given 31,518 m Wader by Madler than by Lubrmann 
and tha latter obsem is confirmed by the photographs 
BmtUh* dt fAtadimu Rmfok dt BelgmUy No 5 — Chloro 
brornmuatlo snhydnde, by Dr A J J Vandevelde This b 
ibtained by tbe action of bromine upoi^ chlorofnmaryl chloride 
It u easily sublimed, even at ordinary telnperature^ in a current 
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of dry Mr, and can be purified m this manner Its formula 
appears to be CCI CBr (CO),0 It Aises at 113* awl bmls M 
aotl It has a very irritating hut not disagreeable odour and 
vicSanily attacks the mucous mcmbf an ei It is soluble in alcohol, 
ether, chhwoforro, carlxm bisalidude, and bennl and easily 
cryMaUiaet in needles by concentmtioii When subbmed, it 
crystallises m plates Water only dissolves it slowly and an 
aqueous sMution, when spontaneously evaporated gives a very 
soluble deliquesLent substance, whiui only crystallises when 
nearly dry 

PrM»idtnrtaftki S! Petersburg Sotu!^ tf tfatnrtdtstt,'nA 1 
No 1-3 —The ht Petersburg Society of Naturalists has intro 
duced tW year a most welcome improvement m its pubbcations 
The Prettidina of the Soeiety are now publitbed separately, in 
advance of the Mtmotrs and all the communications are 
summed up by the authors themselves in French or in German 
We have already received three foscicnles of the Pmeedsstgs, 
which contain a number of interestuM communications on uie 
petrography of central Caucasus owTon Vtsuvun Uvas, by M 
I oesnnson I^essing, on the morriiology and phylogenetic 
relations of the Mynapoda by I Senmidt, from whmh we learn 
that the Pastrefus Huxleys is possessed of a pmr of tracheas of 
a viiy pbun structure, whkh open under the mandil Ics, on the 
flora of the ^erafsban rvion in 1 urkestan, by W KomorofiT, on 
the embryulog> of the Diplopodet, tra N Cholodkovsky, on the 
lymph glands of the earthworms, by G Schneider, on mkigical 
reseuents m the Altai, hy Prof InostrantseflT, on thi formation 
rf the egg in the Dytssius by K Smnt Hilaire, and on the 
IantopodM of the Arctic Ocean and the White Sea biing a 
review of the species described and collected both by the author 
and different previous explorers, «ith a description of one new 
species and two new vanetiu 

Mtmeirs (Trud) ) ef the St P tersburg So sttyof Haturalssts, 
vol xxiv Section of Botany —Beside, the Ptieeedtup, this 
volume Lontams two important works —The Mib genus 
Eugtntsam of Tournef >rt s genus CeHltana by N ku/netsov, 
being an eUborate work of 530 pages with a plate and geo 
Lrajjiical maps, and cuntMnmg the systematie description of 
this sub genus established by the author us mo^olngy and 
the geographiral distnbution of its siieries —The flora of 
Crimea by W Ageenko part 11 first iosncule contMUing the 
tribes from the Ranunculices to the Cappandev In the lint 
volume of this work the author gave a review of the littratim. of 
the subject, as well as a review of the collections of C nmean 
plants which he had at his disposal and an ex(.t.lli.nt sketch of 
I the flora of Crimea and US dependincy from the local phymcal and 
' (.eological feafures of thi lountry Now be gives the full list of 
the vascular plants of t nmea which wll be followed byll 
review of tbe geological changes undergone by Cnmea and their 
influence upon the present iimposition of the flora 
» BolkltiHo della Sotsell Sssmolofua Itstsassa vol i , 1895, 
Nos I 2 —Whether and to what extent an earthquake wave 
can afford entena for reasoning with rrmud to the nature of 
the formations traversed ly it by Pref P M (.anbaldi 
On comeal or horircntal pendulums hy Prof (• Grablovitx 
In thu paper is described a <imple form of honrontal pendulum 
designed for liming or calling attmtion to the beginmng of a 
disturbance The mode of suspension resembles that o^pted 
I y Gcranl and Mdne and frvm the mass at tbe free end of tbe 
horizontal rod there projects downwards a wire into a small cup 
ofmeicnry When the pendulum is disturbed, sn electne 
circuit Ik closed and a bell is rung, or the Ume detenmned fay 
stopping a clock Ac -The Leeco earthquake of March C 
1894, by Dr M Baratta Thu earthquake was a veisr sfaght 
one, and us interest lies m the discovery by its means of a new 
centre of disturbance in Lombanh, with which other shght 
shocks may also he connected The relatton betsveen these 
earthquakes and the geolopcal structure of the district w dis 
cossea —Vetuvian notes (1893 93), by Prof G MeieaUi Sets 
rooscope for electneal registratron, by Prof G Mugna — 
Geodynamir levels for contmuons registration, by Prof G 
Giabtovita Tbe author has had two water lerelt constructed 
for the g^yiuunic oluervatoryat Ischu They are each 2^ 
metres Tong, and are arranged north sooth and east we« 
The movements of the ground arc mdicated by floats, whose 
displacements are magmfied fifty times by levers carrying pens 
Jit their free ends Coptei of the record obtained from the 
'Laibach earthquake of April 14 are given —On the velocity of 
propagation and on the lei^h of seumk waves, by PreU F 



NATURE 


[July as, 1895 


Ru —Not«oit Italianeuthquaket (Jaaiuuy, (ebn^, I^SK 
b} l)r M BanOta These aie mtated aa an appendix to each 
nil nbir, and fimn a catalime of a)l earthquakes, tremors and 
piiUationi recorded at the Italian geodvnamic and meteorological 
< bscrvatoriea, &c They are a eonunuation of the valuable 
Supplemtnti to the Annait of the Uficio Centrale di MUeoro 


SOCIETIES AND ACADEMIES 
IXINDON 

Royal Society, June ao —“ A Dynamtcal Thec^ of die 
1 lectnc and Luminiferous Medium Part II Theory of 
1 thctrons.” By Joseph Lannor, F R S 
In a previous paper on this aub)ect,' it has been shown that 
b) means of a roUtionally elastic aether, which otherwise 
Iiehaves aa a perfect fluid, a concrete realisation of MacCullagh’s 
oMical theory can be obtained, and that the same medium 
aff'irdx aeomplete representation of electromotive phenomena in 
the theory of elcctnaty The ponderomotive electric forcives 
acre, on the other hand, deduced from the pnnaple of eneiw, 
as the work of the surplus energy m the field, the motions of the 
bodies in the field Uing thus sumiosed slow compared with 
riduiuon It was seen that in ord« to obtain the ct rroct sign 
for the electrodynamic forcises between current systems we ate 
ra-ecluded from taking a current to be simidy a vortex ring in the 
fluid OEther but that this difliculty is removed by taking a 
current to be produced by the consection of electrons or ele 
nientary electric charges through the free aether, thus making 
the current effectively a sortex of a type whoac strength can be 
altered by induction from neighbourii^ currents An electron 
1 tcurs naturally in the theoiy as a centre or nucleus of rotational 
strain, which can have a permanent existence in the rotationally 
clastic aether, in the same sense as a vmtex nng can have a per 
manent existence in the ordinary perfect fluid of theoretical 
hydrodynamics 

In the present paper a further development of tht theory o' 
Splectrons is made As a preliminary, the consequences as re 
gards ponderomotive farces of treaUng an element of current ili 
as a separate dynamical entity which were indicated m the 
previous paper, are here more fully considered It is maintained 
that a hypothess of this kind would lead to an internal stress m 
a conductor carrying a current, in addition to the fbmie of 
Ampire which acts on each element of the conductor at right 
angles to ns leiw^ Though this stress is self equihbnting aa 
•pnda the conductor as a whole, yet when the conductor Is a 
liquid, such as mercury, it snll involve a change of flur 
sure which ought to be of the same order of magnitude 
amperean farctve, and therefore capable of detection whenever 
the latter is easily observed LxpenmenU made by Trof, hite- 
(mtald and Lodge on this subject have yielded purely negative 
ronhs, so that then is ground for the conclunon that the 
ofdmary current element iSr cannot be legitimately employed in 
fcaming a dynamical theory 

This result is entuely confirmed when we work out the pro 
psrties of the field of currents, conanlered as produced by the 
convection of electrons It is shown that an intnnwc sngu 
lanty in the mther, of the form of an dectron t, movmg with 

vcloaty (jc, /, *) relative to - 

•ulqect to a torce * (P, Q, R), 

P « f* - - ifF/df - i9\dx, 

in whidi (a, fi, r) is the veloaty of flow of the xther where the 
electron is sRnated, and la equal to the curl of (h, (> H) in such 
svay that the latter u Maxs^l s vector potentiat given the 
fbrnultc of die type 

and where T is the electrostatic potential due to the electrons in 
the field, sothat T m d^jr, where c is the vekmity of ladm 
twn Thess equations are p roved to hold good ao merely if 
the motions of the elections aie slow compared with rsdiatioa, 
as in the pdsvhMS paper, but quite irrespective of how neaiiy 
they appruidi that limiting vtina, tlius the phenomena m 
radiation itMVaHmcInde^ tbeauMysis 

An elamdit of viduae of an tmeleetnfied material medium 


(P, Q, R)tends to prodnee dectiic separation in the element Iqr 
movuig them in opposdc directions, leadmg to on eleetnc 
current m the case of a conductor whose etoettons are m part 
free, and to dectne pdansatwn m the case of a dielectric 
whoae electrons eie paired mto polar molec u les. In the farmer 
ease, the rate at which thu force woiks on a cairent of dectrons 
(w,r,«),isP» + Qo + Rm , it thaiefote is identMsl with 
the electric force ss ordinanly defined in the damentary 
theoiy of steady cuirentt In the case of a dielectric it repre 
sente the ordin-iry deetiic force piodaeiiig polansatum So 
long as a current is prevented from flowiim, the ponderomotive 
force acting on the dement of volnine of the medium is the one 
of electiostatic origin due to sodi polsniatinn as the dement 
may poesess, for as the dement is nneVectiified it contains as 
- pontivL electronsas negative Butlf a ennent u flowum, 
‘ -— terms of (P, Q, R), instead of canoeUmg for the 




1 t, movmg witl 
e quiescent mass of «ther, i 
en by equations ot Iht form 
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_cancdlmg for the 

positive and negative electrons, become addibve, os change of 

X of the declron is accompanied by change of sign « lU 
ity, so that there is an electtodynamic fince on the 
dement of volume, 

(\ \,Z)x{,vc-wi,m>a-tIc,tIi-va), 
where, however, (u,p, sp) u the tnu current composed of 
moving electrons not the total ciicuital current («, v, w) of Max 
well, whwh includes the rotational displacement of the free 
aether in addition to the drift of the dectrons 
The electnc force (P, Q, R) as thus deduced agrees with the 
form obtained originally % Maxwell from the dir^ conaidera 
tion of hii c increte model of the dectnc field, with idle wheels 
to represent electrification It has been pointed out by von 
HdmhoUtand others, that the ahetiact dynmnical analysis given 
m hu Treattn does not really lead to these equattons whm all 
the terms arc retained , this later analysis proceeds, m fimt, by 
the use of current elements, which form an imperfimt represen 
tation m that they give no account of the gen^ of the eurrenl 
Tof dectnc separation m the element of volume of the 
conductor 

The ponderomotive force (X, Y, Z) is at r^ht oi^es to the 
direction of the true current, and is pttasdy that of Ampde 
m the ordinary cases where the diflerence between the true 
current and the total current u inappreciable It diSbrs from 
Maxwells result in mvolvug true current instead of torn! 
current that is the fomve tends to move an element of 
a material body but there u no such forcive tending to move 
an dement of (he free ether itself In thu respect it mflers also 
from the hypothesie underlying von Helmholtz's recent treatment 
of the relsuons of moving matter to tether 
The theory is applied (i) to the deteimmatioo of the electnc 
and magnetic strisses in matenal medu and of the mechamcal 
pressure caused by ndiauon, (a) to optical propo^on, inclnd 
ing detailed thecnes of dispmon and metallic reflexion, 
including also the influence of motion of the material medium 
It is shown that if electrons are accepted os the basu 
of material atoms, the latter topic u fully elucidated, also 
that the theory u not at a loss when expIanaUons of the 
phenomena of intrtu, gravitation and spectra are demanded 
June ao — An Inquiry into the Nature of the Vestcating 
Constituent of Croton Oil ’ By Wyndham R Ounstan, 
F R S , and Miss L E Boole 
The vesirsting cpqsutuent, or more stnctly, the pustule 
producing constituent of croton oil, has been the suqeet of 
investigation by namerm||. chemists and pbannacologists during 
the put forty years Aoqording to the researches of Buehheim, 
and more recently of Hobart and Hirselmydt, the vasKatiiig 
action IS due to sn acid douly allied to oleie aad« which hu 
been given the Hams of etotonoleic aad This subshuce u now 
prepared on a huge scale in Germany ibr medical use, bemg 
extracted from croton ml by the method devised by KobM and 
Hincheydt Thu cmiauts in saponifoing with hannm liydiraide 
^ port of croton ml which readily dissolves in strong akohol 
The resulting banum salu are wadied snth water, dien dried, 
and icseatedly extracted with etiier, which dissolvu the batium 
of oleic and crotonoleie acids Tbase salts ara seiianted 
by of ether, which dusolvu only the banum crotoodeate 
end this, when decomposed with mhite solphune odd and 
extracted with ether, ftanuahek the crotonoleie add at a vtsdi ml 
Since PtTj hule u kktown about this acid, evttitsdesnpa ' 
betw imdeteniiUied, the authon pr - ■ ^ ■ rr 
•toeing Its propeitiea and, sf pc 
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prepared aa deecnbed above, the lead lalt waa obtained and 
mbmitted to a proceaa of firactional precipitation by adding 
anoceiaive qnantitlen of water to ita lolution ui akehol By thia 
neana crotontdeie aad waa proved to be a mixtiue oompoaed 
for tbe moat part of inacUve oQy actda, the lead aalu of which 
are precipitated firat, wtadat the true veatcatmg cooititacnt (or 
ita lead aalt) u prmapally contained in the loat fiactiont, and 
repreaenta but a amall pK^pution of the onguiMl iDatenal It 
waa obaerved Oat the coovemon of the crotowdeic aad into a 
lead lah did appreciably aeStet ita veaicating power 

The cuppoaed acbve eenaMnent of crMnd od, eretonoleie and, 
having thna been ahown to be a inutuK, the authora proceeded 
to attempt to laolate the veaicafing coiwituent from croton ul 
direct 

By aapomfying that part of croton oil which u aotuble in 
atro^ alcohol with a mixture of lead oxide and water, and 
repeatedly ftactionating an alccdiolic aohitian of the lead aatta 
with water, the later fractiona, which poaaeaaed the greate< 
veaicating power, ultunatelv Ainuahed, when aubmitted to a 
aenes of nactiatiationa, a tennouaaubetance having extraordinary 
power aa a vesicant Thu aubUance could not be farther 
reaolved by repeating the proceaa (f fractitmal preapitation of 
the alcoholic wdutioa with water The same aubatance was 
isolated from the so called *' crotonoleic acid and the authors 
propoae to name it croton teun To its preaence the 
vesicating property of croton oil u due The composition of 
croton resin u expressed by the empirical formula Ci|H,.04 
So far all attem^ to cr^allise it, or to obtam crystalline 
derivatives from it, have been unuiccessfal It is a hard, pale 
yellow, bnttle resin, nearly insoluble in water, light petroleum 
and benaene, but readily dissolved by akohd, ether, and 
chloroform When heated it gradually softens, and n quite 
fluid at 9 o‘ C C^on ream has nather bam nor acidic 
properties, it may be boiled with a mixture of lead oxide and 
water without bang appreeubly affected bballition with 
iqueous potash or soda gradually decomposes it, destroying its 
vesicating power The {woducts of this action are several acids 
some of wKich are members of the acetic aenes By oxidation 
of the ream with mtnc aad a mixture of adds is obtamed 
The constitution of croton resin is therefore compbeated and its 
molecular formula would appear to be at least >r 

CliiM|tOa Since it u not saponified by a mixture of 1 ^ oxide 
and water, and as no glycol could be detected among the 
products of Its decomposition by alkSlu, it u not a glyccnde 
and aa it does not react with hydroxylamine or phenyUiydraEine 
or aodium bisulphite, it 11 probably nather a ketone nor an 
dddiyde The evidence so far obtained pomts to the conclusion 
that the constitution of the vesicatiag constituent ^ croton oil 
may be that of a lactone or anhydride of complicated structure 

"On the Magnate Rotatioa of the Plane of Polansation of 
Li^ in Liquids. Phrt I Clarbon Bisulphide and Water ” By 
J W Rodger and W Watson 

The aim of this mvestigttion is the determinatKm m absolute 
measure of the mopietic rotation of liquids at diflbrent tempera 
tures, the effect of the chemical nature of die liquid on this 
property, and ita eorielatioa with other physical properties 

The present communication contains a desmptiao «r the 
apparatus and method of expenment, and the results obtained 
with the standard hqmda, carbon byaulphide and water, for 
aodium bght, in a mamaic field of constant intensity, and at 
diflfefent temperatures between o’ and the ordinary bodum point 

In the case of carbon bisulphide three diffcrent aamidra were 
used, and identical results were obtoltted with three separate 
coils. In the faUowing talde are collected the mean values of 
the boiliiig pomt (b p ), density at fo,), and Verda’s con 
atant at oTfy^) Verda’s constant may be defined as the rota 
Uon m minntes of arc produced m a column of bquid when the 
di flfe r e nc e between the ifthflietic potenttals at the ends of the 
oatanmuequaltooneCO 9 nmt 


46’ as 1 aqayi o 04348 
46 aft I a^ o 04347 


It vill be seen that tbe threedifietent samples give practically 
ide ntic al values for the three pbysicsl constants. 

The resultt obta ine d for the rotation of carbon buolphide may 
be Mmmed up ip the fiiilowliig equation, when <m le tbe vaOue 
of Vasdefi oonetant atthe tHspentun t, 

71 s o 04347 (1—0 coOsiOt 
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In the case of water the results are best represented by 

Yiaooisii (I—00130S /—0 0 , 30 S/>) 

Here the rate of change of the rotatian with uraperature m 
creases ss the timpenture rues 
In tbe case of waer the quotient 7/p, where a u the density 
IS practically constant up to ao*, it tnn very slowly werMsts, 
the rate of increase between ao* mid too* being practically 
constant 

tor carbon bunlphide the quotient y/p ittreases at a constant 
rate as the tempenaure rises the rate of decrease bang sery 
much grewter thim the rate of increase m the case of water 
The measure of the molecular rotation which is usually 
employed in chemical investigaboiu 11 

(My/p)«,bUne./(M7/p)wa« 

whoe M u tbe molecular weight Althoi^ the authors post 
pone a detailed discussion of the validity of this expresuon they 
show that for carbon bisuliihide, aX any rate its value changes 
with the temperature and hence the conclusions obtained by its 
use regarding questions of chemical constitution especially of 
tautomensm, are aflected on thu account 
They alto point out that the above expression involves the 

^ 161 vf water The only justification for the use of wmter 
live observMions is the eliminatiun of vanations in the 
strength of the magnetic field m which tbe observations are 
made If the temperature of obeervation is always the same, 
this can readily be done If, on the other hand, the temperature 
vanes, it u essential to know how the rotation of water alters 
with the temperature In the paa this alteration was unknown, 
and the aiutraiy measure of the molecular rotation above 
referred to has come mto use Since an expression for the tern 
peratnre variation has now been obtained it is to be hoped that 
observers will employ a measure of the molecular rotation which 
docs not involve the properties of wata Indeed, other can 
siderations make such a measure all the more desirable Up till 
mw the authors have made observations on eight bquida, 
besiiles water and carbon bisulphide, and in all cases except tha 
of water tbe relation between rotation and temperature is linear, 
and the quotient, rotation ibiidtd I7 density, diminishes as the 
temperature rises It u highly {mbable, therefore, that as 
regards magnaic rotation as m the case of so many other 
properties, the bchavioar of wtaer u exceptional, and hence it is 
psdUcularty ill suited for the use to which it has been put 
Again on account of the smallness of the rotation m water, the 
unavoidable inaccuraaes in daermining its rotabon, and thus 
estmuding the strength of the magnetic field, produce a larger 
percentage error m the results than if a liquid, such as beiueile, 
having a considerably higher rotation than water, were used for 
this purpose. 

Cheinical Society, June ao —Mr A G Vernon Hsicouit, 
President, m the chair —The fidlowing jxipos were read —On 
the "isomaltose” ofC J Lutner, by H 1 BrowmandG H 
Moms Lintoers isomatosc is shown to be merely mspnre 
maltose, and the laomaltowuone derived from it is maltoeaxone, 
maltoee is the only substance produced m the diastatK conversion 
of starch which yields a crystallwahle osasonc —Actwa of diastase 
on starch nature of Lmtner’s isomaltoee, by A R Ling and 
J L Baker —Tbe transformation of ommomum cyaimte into 
urea, by J Walker and P J HomUy, The velocity of inter 
conveisKMi. of urea and ammonium thiocyanate nmla various 
conditions m aqueous solnbonslias been quantitatively itadied, the 

—Note on the tiaiisft)rinabm^*amnoiuum cyanate^SSm u^ 
^ H J H Fenton —Some denvatives of humileiie, by A. C 
Ch a pman A number at denva(tv«iof humulene, the setquUer* 
peae eoatained m the esaential ml of hm are deacribed —Note 
on thlo denvatives from snlphamlie acid, by Miss L E Walter. 
Tbe paiasolphoiiate xatabate, SaK.(Vl4.S (3S OEt, efotamed 
by themteractionof potasnum xonthatoaiiddiaiotised sulphani ic 
am, n readity converted into denvativea of tho salpfaydnde, 
a number of whiek are deaenbed together with 
their o x KU t wn jproduc a—Hdiam, a oonatitaent of certam 
mincrala (i^ if), Iqr W Romtay, J N Collie, and M 
Timvan Fifteen oat of about tlwtytaiDenlaitadied were found 
to yield hebuBi, the dennta of the aeveral samplet of gaa 
rt a tnintd being about a a , the wa«*>leig;th of sound m the gas 
obiTCiponds to 1 if, so that tbe atomic wciriit should be 4 4 
Hcfaam has the sohihihtyp-ooym water at 18*, and is hence the 
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^ tto tatbor >ield* cijrcottte lUe^e when heated with 
mter , the aldehyde reedity polwaef b ee, yielding an emorphoiu 
hcxoee —btheieal MU* of ethotiatetneerboxylic ectd, 

iyj Welker and J K Appleyard—Oathcoocturrenceofargon 
n the gaies enckised m rock wt hjr P P Bedaon and S Shaw 
The nitrogen given c ff by the Hiddlci^igh bnne conUinv abont 
the tame pnui^nn of argon aa doea atmoapbenc nitrogen —On 
the diuociatlon of gold chloride. 1^ T K Roae —On aome 
t^ytical properties of the idikmdea of gold) by T K Roae — 
The dissociation if liquid M taogen peroxide (part u ) the m 
flntnce of the solvent, by J T Cundall The dissociation of 
nitrogen peroxide in solution is dependent on the temperature 
and on the nature of the soli ent, solutions in fourteen ‘inactive 
solvents have been quantitatively examined Condensation of 
benzil with ethylic acetoacetate, by F R Japp and G D 
Lander —On a method for preparing the formyl denvatives of 
the aromatic amines, by 11 R Hirst and J B Cihen The 
pnmsire aromatic amines yield formyl denvatives when treated 
with iortnamide in acetic acid sclution —A modification of 
Zincke s reaction by H R Hirst s^ ] B Cohen The con 
demati in if aromatic hydrocarbons with bentyl chloride chluro 
form &c IS readily brought about by nmalgiunated aluminium 
foU — \ method for prepanng cyanunc acid, by W II Arch 
deacon and T B Cohen Cyanunc acul an 1 hjdrogen chlonde 
are obtained on heating urea and phosgene m toluene solution at 
ajo* m sealed tubes -The oxunea of bensaldehyde and their 
denvatives by C M Luxmore —On a colounng matter from 
Ztma/tit thctfelia and LnutOta hmjp/tlui 1 H Kennie A 
yellow colounng matter which setms to be hydroxyUpachol is 
found adhenng to the seeds of the two species of I omatia —The 
colounng and other constituents contained m Chay root (part ii) 
byA G PorkinandJ J Hummel In addition to the coostituenu 
odiously isolated from Chay root the authors now desenbe a 
hyitaiann monomethyl ether and the thret. anthragallol dimethyl 
ethers —The six dichlorotoloenes and their sulphonic acids by 
W 1 Wynne and A Greeves—The duiutnhontc acids of toluene 
andofoniK and pra chlurotoluene by W P Wynne and J 
Bruce —C intnbutfonato our knowledge of the aconite alkaloids 
Part xii The constitution of pseudacomtine preliminary 
notice by W R Dnnsun and h H Carr 

Pa«is 

Academy of Sciences, July 15 —M Many in the chair 
Kcseairhes on the electrK diacbaige of the torpedo, by M 
dArsoncille The author has ravestigaled this dischaii|,e by 
means if self registenng apparatus and has rendered it ap 
prent by pssung the current through various dispositions of a 
set of small incandew.ent lamp At 19’ C the mean lumti n 
if a discharge is from o i to o 05 second With torpedos from 
25 to 35 cm m diameter kept for eight days m the laboratory 
basins the E M 1- oscillates between 8 and ly colts and the 
intensity between 1 and 7 ampret There is no difference of 
potential between the two faces of the organ in repose The 
two organs function syneigicallir and with the same mtensity 
each organ having sevemi sectioasghdngindepndent discharges 
During a ducharge, the organ rwss from o a* to o 3° in tem 
perature if short clretttted but does not become bested if m open 
orciiu The electncity u prodneed in the organ itself and not 
m ^ norves sere mg it M Marey followed up this paper with 
a flMt appraciatiTe remkiks, emphasismg the author s pint that 
new on the nature of muscular action might be expected 
from onermtions on the electric oigans of the torpdo and 
assertmg thid the author intends studying the effect of certam 
poisons and physical ogmits of which the action on muscles is 
already known —On a bed of potassium and alummium phot 

r ies found m Algeria and 00 the genesu of these minerals 
M Ad Carnot —Calwlatiott Anal tmyeetones by M 

b Tou^ —A companeoii betrveen electric moton with 
contmuous currents and those with alternating currents 
by M Dms • On the absorptfon nieetium of liquid 

Sir, by FroA Liveiitt and Dearar Janmens law that 

Use mtensity of the bands incresees as the square of the deimw 
of oxygen wm^ xppcxr to indieaie that these prticular bends 
on dM eitber to complex molecules podueed by wondensetion 
or to the edbouiiten of molecules of ordniary maai encounters 
sriudi are non ficqiiettt as their Am path is diminished An 
emmliMitiisiof the absorpcton spectrum of bqnid air and com 
psirlkas sUth ffiat of bquid oxygen under ordinary prsssoics 
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off Mixtnresof bquid air and oxygen confirm Jansesns law at 
low tempiatures Solid air, whether containing s(M oxygen 
or not must renuun doubtful, shorn practically ths same character 
and intensity of absorption as liquid au, hence the encounter 
theory m not borne out by expenmrmt —Action of the infia red 
rap on silver sulphide, by M H RigoUot Using silver sulphide 
as an electrochemical actmometer its sensiuveness to infira red 
tm has been lecogmsed for beyond the last visible radiations 
The F M P prodneed may possibly be due to a calonfie 
action —On the detection and pretence of laeease m pisnts, by 
M G Bertrand Laeease bp been recognised m many {dants, 
a list is given It appears only to be found in tbe lapuUy 
developing parts the older portions of plants not yielding this 
diastase lAe kubstance —On the enence of Linalfc, byTdM 
Ph Barbier and L Bouveauk This essence constsu essentially 
of iKoreol with tmall qnanbties of a sesquiterpene of lieathodol 
and diatomic an I tetratomic terpenes together with o i per cent 
of a ketone C|H,40 —On the penetration of embryot of 
languilliile ttercorale into human blood and the relation 
between the presence of these embryos and certain (evert of hot 
countries by M P Teisaer —On a tmimtion form between 
carblaginnus and osseous tissues by M Toonnes Chatin The 
(lecko (Plat)d(utyltu fascuulartt, Daua ) hat furnished the 
tissue descnbtd —On pelagic fishing m the deep tea, 1^ MM 
L BouUn an I F I Raoemtsa Thie author is not able to 
conhrm the existinct of types specially adapted for life at great 
depths He gives a list of forms found at from aoo to 500 
metres below the surface and shows that they are nearly the 
samt as the forms asserted by C^un to be charactenstic ot great 
depths (1400 metres) 1 the mmc types have even been collected 
near the surface M Je Laeaxe Duthiers made some remarks 
on thisjmiper and particularly called attention to the suitability 
of the Banyuls station for this land of work —The phenomena 
of katyokinetHs in the Uredinx by MM G Polrault and M 
Kaciborski 
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UNEAR DIFFERENTIAL EQUATIONS 
Handbuch dtr Tkton$ der Itnearen D^ffertniudgUtck 
Von Prof Dr Ludwig Schletmger, Pnvnt- 
docenten an der UniveniUt lu Berlin Enter Band 
(Leipug Teubner, 1895J 

D E MORGAN 19 reported to have said of the subject of 
differential equations, that it illustrated the proverb 
that he who hides kno«(s how to find This was true 
enough at a tune when the sole aim of the analyst was 
to “solve” differential equations by reduang them to 
quadratures, or to construct ingenious pussies for the 
t^efit of undergraduates Integration by series was 
known, of course, but this was regarded as a mean 
device^ useful indeed for purposes of calculation, especi 
ally to the physiast, but unworthy of the serious attention 
of the pure mathematician 

A new era began with the foundation of what is 
now called function theory by C tuchy„ Riemann, and 
Weierstrass Ihe study and classification of functions 
iccording to their essential properties, as distinguished 
from the accidents of their analytical forms, soon led 
to a complete revolution in the theory of differential equa 
tions It became evident that the real question raised 
by a differential equation is not whether a solution, 
assumed to exist, can be expressed by means of known 
functions, or integrals of known functions, but in the 
first place w hether a given differential equation does really 
suffice for the definition of a function of the independent 
variable (or lanables), and, if so, what aie the character 
istic properties of the function thus defined f ew things 
in the history of mathematics arc more remarkable than 
the developments to whi^h this change of view has given 
use Leaving out of account the theory of partial 
differential equations, which is still beset With many and 
serious difficulties, it is not too much to say that in the 
course of less than half a century the theory of ordinary 
linear differential equations alone has attained a degree 
of extent and importance whn h makes it comparable 
with almost any of the main branches of analysis 
The landmarks of the new departure are the memoir 
of Bnot and Bouquet m the Journal de ticoU Ptdy 
technique (cap 36), Riemann s paper on the generalised 
hypeigeometnc senes, and Fuchs s memoir in the sixty 
suc^ volume of Crtttis Journal $ince the publication 
of this last wrork, more especially, the progress made 
has been exceedingly r^d the general pnnaples of 
the subjects have bMn permanently established, so as 
already to admit of metbodical treatment, and numerous 
particular applications, all of great interest and beauty, 
have attracted and conunue to invite the attenuon of 
mathematical explorers Thus there is the problem of 
discovenng whether a given equation has an algebraic 
integral, and, if so, of finding it there is the theory of 
equabons with doubly penodic coefficienu , and there is 
the theory of differential invanants Each of these Is 
ossocuited with some of the most bnlliant discovenes 
of modem analysis, and each ofifert abundant oppor 
tunity fisr further research ’ 

The wide extent of the subject, and the immense 
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number of memoirs relating to it, have created an urgent 
need for systematic treatises to serve as an introdvcbon 
to the theory, and presenting lU mainoutlmesma proper 
perspecbve Fortunately this want seems likely to be 
supplied before long, various excellent works, dealing 
wholly or m part with linear differmibal equations, have 
recently appeared or are in course of publication, and 
among these the book now under review will take an 
honourable place 

Dr Schlesmger’s work, to be completed m two 
volumes, is intended to give a coherent and comprehensive 
account of the theory in the light of its most recent 
developments This first volume is divided into eight 
seebons, exclusive of two introductory chapters, one 
histone^, the other treating of the existence of an 
integral, and the general nature of the singular points. 
Of the eight sections, the first contains the first principles 
of the theory, mostly after h uchs, the second discusses 
systems of independent integrals, reduction when par 
ticular integrals are known, Lagrange s adjoint equation, 
non homogeneous equations, and Frobemuss theorems 
on irredutibility, the third relates to the funda 
mental equabon, the fourth to unessenbal singular 
points the fifth to equations of the “Fuchsian’ class, 
thit IS to say, of which the coefficients are rational 
funebons of x and all the integrals are regular , the sixth 
beats of the development of integrals within a circular 
annulus and, finally, the seventh and eighth contam the 
general theory of equations with rational coefficients 

The treatment is entirely analytical, and is based 
principally on the methods of Weierstrass as expounded 
by Fuchs, Frobenius, Hamburger and others , thus the 
integrals are obtained in the form of power senes valid 
within a certain region of the plane of the complex 
vanable, and no use is made of geometneal diagrams 
such as those employed by Schwarz, Klein, and (.oursat 
Moreover, except in the fifth section, which contains a 
bnef discussion of Riemann s P function and of the 
hjpeigeomctnc senes, the author confines himself to the 
general theory, and does not consider special cases, or 
particular applications The demonstrations, for the 
roost part, are concise, and free use is made of the sign 
of summation and double suffixes For these reasons 
the book is perhaps hai<|^y suitable for those who are 
approaching the subject fipnr the first time, but any one 
who has read, let us say, Goursat s thesis on the hyper- 
geometne senes, or Klein s lectures on Imear differential 
equations of the second order, and is moderately fogiiliar 
with the Weierstrassian function theory, will be gble to 
consult It with advantage To those who are engaged in 
research, Dr bchfesinger’s treabse will be of great value, 
because those parts of the. subject which are included 
within the author's plan are discussed with sufficient 
thoroughness, with a consistent notation, and m logical 
order, while the analytical table of contents gives 
references to the original sources in direct connection 
with the articles of the book which are based upon them 
It 18 rather a pity, bydhe by, that the dates have not 
always been given in tiiese r^erences , the reader may 
very possibly wish to know the date of a paper, and not 
be able to consult the volume of the jour^ m which it 
appeared. 

. Mathemabcians wiH look forward with interest to 
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the appeannce of the concluding volume of the treatiee, 
tvhich Witt' contain, tnttr alto, a diKuuion of the 
k'roup of an equation, and of the chusification of equa 
tion> according to the nature of the groups belonging to 
them Until the work is complete, it is premature to 
express an tqnnion as to the degm of success with which 
the author has attained the object he has in view, but 
there can be no doubt of the valuable service whi^ is 
rendered to saence by the composition of a methodical 
treatise like this So &r as we are able to judge^ account 
has been taken of all the most important researches 
which come within the scope of the present volume , the 
three last sections, m particular, include an account 
of the recently published papers of Helge von Koch, 
Pomcard, and Mittag LeiBer. 

The proof sheets appear to have been very carefully 
revised, so that the book is happily free from the crowd of 
mispnnts with which mathonatical text books, otherwise 
excellent, are not unfrequently disfigured G B M 


THE RESEARCHES OF TESLA 
iMventums, Researches, and IVrthngs of Nikola Tesla 
By Thomas Commerford Martin (New York The 
Electrical Engineer, 1894) 

£ have here an account of Nikola lesla, his 
scientific inventions and work, by a devoted 
admirer Mr Martin is not a Boswell, and from the 
nature of the case his book could hardly have about it 
alt that human interest which pervades the life and 
achievements of a veteran discoverer in science Mr 
Tesla IS a young man whose career has been somewhat 
romantic, and whose ingenuity is such as to rank him 
very high indeed among the electrical workers and dis 
coverera of the day Bom in Austro Hungary, educated 
at the Realschule at Carstatt and the Polytechnic at 
Grata, and professionally first in the Government Tele 
graph Department, and afterwards in Pans, his career 
as an engineer really began when he arnved in Amenca 
little more than ten years ago 
In two or three years from the day on which he took 
off his coat in the Edison Works, lesla motors had 
attracted attention, and he leaped at once to a position 
as a successful expenmenter and inventor, which his 
subsequent work has only secured and made more im 
portant His researches on the effects of alternating 
currents of high potential and frequency, m particular, 
thoqgh they had the misfortune to be made the subject 
of tlM#peculations of the ordinary journalist, are of great 
scientific interest, and continued by Mr Tesla himself 
and the army of enthusiastic workers we now have, 
cannot fail to yield theoretical results and practical 
applications which will more than fulfil the anticipations 
of those who took a sober and rational view of their 
possibilities. None of those who listened to Mr Tesla 
at the Royal Institution will sotm frnget the almost 
marvellous experiments performed, their clear eiqiosition 
in what was to the lecturer manifestly a foreign language, 
and the enthusiasm which the resuto displayed excited 
m those present who were best able to judge of their 
saendfic mterest and importance 
Mr Martm’s SKcount of Mr Tesla’s work is interest¬ 
ing, and yet pnhaps it might have been m some respects 
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better than it is He has had excellent matenalsy'sach 
as the vanous lectures dehvered by Mr Tesla on his 
researches generally, the papers read from tinM to tune 
to scientific societies on particular inventions and pomts 
of interest, and apparently the specifications of Mr 
Tesla’s patents Our complaint, if we have one, is that 
this material has hardly been suffiaently woriwd up. 
Many of the lectures and papers were, as was inevitable, 
hurriedly composed, and the eiqiression of Mr Tesla’s 
theoretical views contained in them is not always so 
clear and complete as it might have been made by one 
not BO rapidly earned forward by the stream of dis¬ 
covery A great inventor can hardly be expected to 
spend time weighing words and phrases, at any rate he 
has a title to be excused from doing so, which others 
who expound him do not possess As it is, Mr Martin’s 
book Ik on the whole a reproduction of articles which 
appeared from time to ume in the Electrical Engineer 
(of New York), and all we wish is that he could have 
spared the time and trouble necessary to cast the matter 
into a more homogeneops and symmetneal form 
(or the lectures which are reproduced we are very 
grateful I hey give Mr Teslas own descnption of his 
inventions, and his views on points of theory- views, 
which if not always orthodox, and sometimes expressed 
in language which appears strange, are always fresh 
and suggestive Ihe unavoidable repetitions of the 
same ideas, and recurring descriptions of the same 
apparatus, are not without some advantage, though they 
interfere with the unity of Mr Martin s book, as they 
enable the lecturer’s meaning to be made out mote com¬ 
pletely than would otherwise be possible 

The book is divided into four parts Polyphase currents 
Tesla effects with high frequency and high potential 
currents, miscellaneous inventions and writings, early 
phase motors and the Tesla oscillators The two first 
parts are of course much more interesting than the re 
! maining two, which have to do with such things as oil 
condensers, anti sparking dynamo brushes, unipolar 
generators, the lesla exhibit at the World’s Fair, and 
the 1 esla mechanical and electncal oscillators 
Ihe discussion of polyphase currents, which occupies 
the first 115 pages of the book, has more unity of treat 
ment about it than the second part, which consists 
mainly of the lectures Mr Tesla delivered in this country 
and Amenca After a short introductory and bio 
! graphical chapter, Mr Martin proceeds to expound the 
pnnciple of the rotating magnetic field and the con 
structinn of synchronismg motors A paper by Tesla, on 
a “New System of Alternate Current Motors and Trans 
formers, ’ is reproduced in this connection, and contains 
the foundation on which is based the remaining twenty 
one chapters which make up Pait 1 These contain 
numerous modifications of the original idea, many of 
I them exceedingly ingenious A motor “depending on 
' magnetic lag’ or hysteresis ” is desenbed in Chapter xii 
The peculiarity of this is sUted in an mtroductory para 
graph to be “ that in it the attractive efiects or phases, 
while lagging behind the jdiaSes of current which produce 
them, are manifested simultaneously and not succes 
sively” This statement itself seons to want some httle 
exposition, though the arrangement is really very simple 
An non disc is pivoted wMhm a fixed coil, wound just 
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large enough to admit the diameter of the due one way, 
and a little more than its thickness the other The coil 
carries two pole-iueces, one at each end, which project 
from opposite sides ahttle way round the disc Thus 
oi^wsite poles are stretched out as it were from the coil 
round the disc in the same direction An alternating 
current passed round the coil magnetises both these pole 
pieces and the disc, and the repulsion between the 
adjacent similar polities of the disc and pole pieces 
pr^uces the rotation, the polanUcs of both being of 
course reversed with the current The disc u wound 
with closed coils, so that the induced currenU augment 
the turning couple developed This arrangement is 
further developed uito a “multipolar motor”, but in 
nttther case is there any clear statement of how the 
action depends on hysteresis 

In connection with these and similar devices it would 
have been interesting to have had some estimate of 
efhciency, but generally speaking, in no part of the book 
IS there any discussion of this most important question 
Indeed, when the word energy ti used it seems to bear 
a somewhat peculiar sense For example, at p 8i we 
liave a statement as to the “energies” of the field and 
the armature, and the importance of these being equal if 
for a given sum the motor is to have the greatest 
efficienc) This passage is a little difficult of interpret 
ation, if the word energy is to be taken as it ought to be 
in Its technical sense throughout, though it is not very 
hard to make out the idea intended 
By far the most interesting portion of the book to a 
student of electricity generally is Part a The alter 
lutor of high frequency which Mr Tesla used is fully 
described, and the artangements for usuig it explained | 
in the first of the lectures already referred to The 
phenomena produced are set forth in the remaining 
chapters with numerous illustrations which tender the 
descriptions very easy to follow The whole subject of 
high f^quency phenomena is very intimately connected 
with the researches of Herts on the one hand, and the 
work of Mr Crookes on the other, and forms a most 
invitmg field of research for experimentalists who possess 
the necessary equipment Whether always the theo 
retical view taken by Mr Tesla is correct, is matter for 
legitimate difference of opinion For one thing, we do 
not think that there is any difference at all between 
dectnc farce produced by what is properly called electro 
static action and that produced by electro magnetic 
action The distinction is only mathematical—^tbe 
former force can be derived from a potential function, 
the latter cannot—and in a sense only expresses our 
Ignorance of the mode of production of the force But 
perhaps we ore mistaken in supposing that Mr Tesla 
regards the electric forces m these two cases os different 
m nature 

To every physical inquirer the perusal of these lectures 
cannot but be of the greatest benefit It will again re 
mind him that the field of research is unlimited, and 
quicken his scientific enthusiasm, if not to taking part in 
the work of this particular part of it, to at least prosecut 
ing with renewed vigour the inquiry, whatever it is, which 
hes ready to hit hand 

It was reported a few weeks ago \hat all the apparatus 
and machmery belongmg to Mr Tesla had b^ de 
MO. 1344, VOL. sa] 


strayed by An Every reader of hit researches must 
sincerely sympathise with Mr Tesla in his loss of 
valuable ai^umces and still more valuable time That 
he at once set himself to repair die loss is only what 
was to be expected from his character, let us hope that 
It may result in such improvements of his means of 
expenmentmg as may, in some measure at least, make 
up for his disappointment, if it it not, what is perhaps 
too much to suppose, turned into a blessing 

A Gra\ 


Oi/X BOOK SNELF 

Ah iHtroduthoH to CMemu tl CrysialhsnMy By Andreas 

Fock, Ph D , translated and edite^y William J Pope, 

with a pre^e by N Story Maskelyne, M A, F R S 

Pp 189 and XVI 8vo (Oxford Clarendon Press, 1895 ) 
This little book is issued by the Clarendon Press as a 
companion volume to Maskelyne’s “ Morpholo^ of 
Crystals, * which was recently reviewed in these cohirons 
It IS &r from being a mere translation of Fock's “ Einlei 
tung in die chemische krystallographie, ’ which was 
published in 1888 That book contained a useful sum 
mary of the leading facts known about the origin and 
growth of crystals, and the general relations between 
their chemical composition and other properties, especiall) 
IS regards isomo^hism and the probities or mixed 
crystals All this is contained in the present volume, 
which IS, moreover, less sketchy than the earlier book, 
and the somewhat numerous inaccuracies which dis 
figured the German edition have been corrected But it 
IS in the additional matter that the chief alteration is to 
be found About fifty pages have been introduced, con 
taming a survey of those important contributions to our 
knowledge of crystals which ha\e recently been made 
from the side of physical chenustry the remarkable 
theoretical researches of Van t Hoff and Willard Gibbs, 
and the quite recent experimental investigations of 
Hakhuis Roozeboom, to which they gave nse, are here 
very happily summarised and brought within the reach of 
the English elementary student 

In oraer to mvc a comprehensive suivey of the origin 
and growth of crystils, it is necessary to take into account 
the properties of the solutions from which they separate, 
and seieral chapters ire accordingly devoted to such 
subjects as the relations between osmotic pressure and 
concentration, the separation of double salts and those 
containing water of rrystallisation, the conditions vH 
equilibnum in a solution containing various soluus (to 
employ a convenient word suggested by Prof Maskelyne 
m his preface as a term for the substances dissidved), and 
the resulting variations in the isomorphous mixtures which 
crystalhse from such solutions all these arc subjects 
of great importance, which have im to the present time 
met with no adequate treatment in English text books 

A treatise whiim merely summarises without criticism 
loses much piquancy and interest and also some value as 
a guide to students This objection may feirly be urged 
against Focks book, which appears to accept wiUiout 
question all the observationf reported by the author It 
would have been better, for example, to indicate the 
insecure nature of some of the evidence which rests onl> 
upon nucroscopical obseii ation, such as that of Lehmann 
and Vorclsang 

This book remains, nevertheless, an excellent survey of 
chemical crystallography, brought fully up to date, and 
one which wUl, we noj^ open the eyes of English chemists 

Mr Pope’s translation is both fluent and accurate, he 
IS further responsible for some of the new matter intro 
duced into tnis edition The book is lucid, readable, 
and interesting, and is one which does credit to the 
^Clarendon Press 
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laboratory Eunises in Botany By Prof Edaon S 
Ba&tin, A M (Philadelphia W. B Saunders, 1895 ) 

( OH a laboratory manual this book is of grcst extent, for 
It includes more than 500 octavo pages, with no less than 
87 plates Yet it is more remarkable for what is omitted 
th in for what is contained in it 

rhe first half of the book is devoted to oiginography, 
and consists of descnptions of the gross structure of a 
number of types of flowering plants, folly illustrated m 
the first 37 plates Phis pan of the book seems to us 
decidedly well done. 

The second half, with 50 plates, is on vegetable 
histology Strange to say, it deals simply ind solely 
with the vegtt^true structure of phanerogams and vascular 
cryptogams Fhis branch of die subject is illustrated in 
great detail, and the anatonucal work is sound, if not 
quite up to the highest modem standard 
Not % word, However, is said as to reproduction, 
development or life history The words ^ten tttbt, 
at ule, embryo sai., arckt^ntum, anthtndtum, and groto 
tag art sought in vain in the index, nor have we 
found any reference to them m the text, except that 
ovules ire of course mentioned in the descriptive pin 
In fact, ^ust those subjects which are most important in 
a scientific course of laboratory work are entirely passed 
over The utter absence of any account of the lower 
cryptogams is also astonishing, for there is no indication 
that i second volume may be looked for 

The author is professor at a pharmaceutical college, 
and this fact may help to account for the extraordinary 
unevenness with which he has treated his subject 
Students of pharmacy in Amenca are no doubt required 
to have some acquaintance with the external characters 
of the higher pi ints and some anatomical training may 
also be expected of them, with a view to the identification 
of drugs Beyond this it would appear that their botanical 
education is not meant to go The author has expended 
great pains on his work, out its manifest one sidedness 
renders it quite valueless as a scientific guide to 1 ibor 
atory bot my Students of pharmacy in I ngland are 
happily accustomed to a very diflerent system of botanical 
teaching D H S 

The Source and Mode of Solar Fntrgy By I W 
Heysinger, M A, MU (Philadelphia J B Lippin 
cott and Co, 1895) 

On the strength of an acquaintance with popular astro 
nomical literature, in many cases not up to date, the 
author of this work offers a theory which he states to be 
capable of interpreting all the phenomena presented to 
us imthe heavens Briefly, we are asked to believe that 
all interstellar space is filled with attenuated water 
vapour, and that this vapour is decomposed into its con 
stituents by the eicctncity generated by the movements 
of planetary bodies , the oxygen remains on the planets, 
while the hydrogen goes to maintain the incandescence 
of the central suns The author deals very ingeniously 
with many of the Apparent difficulUes, such, for ex 
ample, as the absence of an atmosphere from the 
moon, but his anxiety to leave nothing unexplained, has 
occasionally demanded other assumption*, and M to 
self contradictions Thus, in regard to comets, it is 
necessary to suppose, from the repulsion of the tails, that 
when th^ enter our system, they do not behave electn 
cally as planets do, but hke suns, and so they should 
have hydrogen atmospheres, on the other hand, since 
carbon is assuntied to be a “planets’ element (p 69), 
they shoidd not contam carbon This is in complete 
contradiction with the focts The author is so much 
be^d the tunes m spectroscopic matters as to imagine 
that neboUe abound in free nitrogen, and possibly oxygu, 
and that Ape mitogen and hydrogen are charaaenstiCof 
comets It serve no good purpose to discuss a 

theory bas^ on such misconc^ions 
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LETTERS TO THE EDITOR 
\7b* Rdatr dotf not hold htouolf rotfoanblt for oftmmu ox- 
fetuod by hu termytmdenU Ifotthor earn ho un dtr i ako 
to rotum or to eo t n-o op on d wtth iho wrUon rojoctod 
memtuertfii tniondod firthuorm^ other fart of NATuaa. 
Ifo notue IS tahen of anoigniiOHt (ommimuations ] 

The Huxley Memorial 

I lai sr } m will allow me throi^h the medium of jnnir 
cdutmu (o moke it known that at the meeting of the Provutonal 
Committee Hhich was held at the rooimi of the Royal Soaety 
on Tuesday iflemoon, it was announced that a huge mimher of 
acceptances hod olre^y been received to the invitation which 
wax Msued a few days ago to a number of gentlemen to serve on 
the Oeueral Committee which it had been decided to form to 
inaugurate a NaUunol Memirial to the late Right Hen T II 
Huxley, h K S 

4 lu>t of the Committee will xhortly be puUished 

Owing t the lateness of the season, it has been decultd to 
defer until after the autumn reccsx the mteUng of the General 
Committee at which the proposals of Ihe Provisional Committee 
with regard 11 the form which the National Memorial shall take 
may lie discussed and decided 

With a V lew <f assisting the Provisional Committee m arriving 
at some genual ideas on the subject, it is suggested that those 
who propose t > contribute to the fund might be willing to inform 
the Treasurer of the probable amount of their subsenptums 

Subserii tinns will be received and acknowledged by advertiso* 
ment in Tie Times by the Treasurer Sir John I ubbock 
J 1 ) Hooher 

July 30 Chairman of the I n v isional Committee 


The Kinetic Theory of Oases 
W» shall all agree with Ur Boltrmann s views nsexjwessed 
in Naiiri f July a, that if m a system of elastic sphere 
molecules the free paths be veiy long and if at the same lime 
the sv stem be f unlimited extent cmdition A will always be 
satisfied The system will go on nil ii uuains Nirvana in the 
Maxwell Ik Urtnann distnbutiun 
It IS onh fra finite system that it appeared to me that 
oecssi nal disturbances from the outside were necessary to pro 
duct this lesult 1 agree with Mr Biyan that contact with the 
refrigerator r with the reservoir such as is supposed to take 
pkue m thermodynamics, is for this puqxise a disturlance 
But It IS thu very length of free path, and condition A 
which follows from it that restncls our kinetic theory to the 
limiting cose of a rare gas 

We nave, as I maintain, to abandon condition A altogether if 
we wi<Ji to present our theory m a form appbcdble to dense 
media We must consider, not single spheres but groups of 
spfiieres 11 begm with Given that then are at this instant h 
spheres, and m more wilhm a spherical sjxme S, but nnthiim is 
known of their position within S, what is the chance that their 
component veloubes shall at this mstant be 
«, «, + du, B, + dto, ? 

I assume that chance to be 

C#'*<.dki . dwu, 

m which (3 = bJ(«» + tl‘+w‘) + 6 XHmu + w + wW), the 
summation incliiduig the n spheres and every pair of them The 
coefficient d excludes condition A 

BiU whatever he the values of a and /, this distribution of 
velocibts remains undisturbed by colIistoDs And by auiubly 
choosing a and 6 we can satisfy all other necemry conchuons 
The same thing can be done for two leU of tphem of unequal 
roameswandw In that cose we must put (J m the form 
(J - aJ(i#» + i>* + 10’) + uafii'* + t>* + w') 

+ + fyp, + w/w,) + bmiieUf + v/d^ + vyso,) 

+ biacm' + vd + am/), 

m which the accenu' refer to the m set, and San/iif, Ac , 
mws summation over all pain of iifoerea ei, Ac 
Here we have five coeffioenu, a,h,d,6,fi But the condi¬ 
tion for pennanence, notwithstanding oollitions brtween m and 
m', requires 

2am - aaiw + ^(w'- **) ■ 0 
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three condittoiu reducing the five coefficmts to two independent 
one* It will befiwnd that as in the ordinary 

theory 

1 ^bt not that Boltemanns minimum theorem can with 
some modi fi cati on be apfdied to this ^em, at all events if he 
will take up the theory of doise {pses hims^ 

S U Burbiirv 

On Skew Probability Currea. 

In a memoir, entitled " Contributions to the Mathematical 
Theory of Evolution 11 Skew Vanaiion m Homogeneous 
Material (Phil Tram i86, A, pp M3-4>4)i noticed in 
your oolnmns b> Mr I< tanas Galton (January 31, 1895), 1 have 
dealt with four types of skew frequency curies 

Last Tuesday, Prof Edgworth drew my attention to the fimt 
that a porboD of my resulb has been antiapated by Mr ] I 
l>e horest in vols. vi, ix and x of 74t Aitafytt, an excellent 
American mathematiatl yournal, the acquaintance of which, I 
am ashamed to s^, 1 have only to day made for the first time 

So fiu* as Mr De forest s priority is concerned, it covers the 
spcual class of curve I have in my memoir termed "type III He 
has fully worked out the geometry of this type and I consider hn 
deduction of it, if somewhat more lengtny than imne, to have 
the advantage of greater genemhty fiu as my own memoir 
IS concerned, a knowledge of Mr De f irest s memoir would not 
have led me to rewrite pp 373-6 of mine which deal with this 
type, because my discussion there is only a branch of my |p.neial 
treatment of a senes of skew fi:equency curves I should, how 
eier, have referred to Mr De forest s pnonty and the excellency 
of his work In particular I should haie atid the whole of his 
numened table 111 x p 69 which cues the values of the fre 
quency in excess and defect of the mode, and the probable 
errors m excess and defect, for a cunsideiable range of values 
These results ire only given by algebraic or empirical formuK 
m my yxiper The statisticians among your readers who may 
be propoHng to deal with skew fiequency vrould find a copy of 
Mr De forests Table fll of cunstderable service should they 
come seross a curie of Type III KARL Pfabson 

University Coll^, London July 34 

Evolution, or Bpigeneaia? 

Is the fnglish translation of Pref Ilertwig’s book “The 
Cell, It IS stated (p 395), “ When the female gamete of the 
Alga Ettoccafui comes to rest, for a few minutes it becomes 
receptive If the egg u not fertilised at this time parthe 
oogenetic germination begins to make its appeorsnee . It 
may be accepted as a Jaw «f tuJttrt (itahcs mme) for mammals, 
and for the majonty of other organisms, that their male and 
female sexual cells are absolutely incapable of develo^ent by 
themselves ’ Thus what occurs m the lower mganisms is no 
entenon of what occurs in the higher, and wc4 vtrti Then 
why does Hertwig remark (p 348) ‘ It is quite sufficient fur our 
purpose to acknowledge, that m the plants and lower ammals, 
all the cells which are densed from the ovum contam t^ual 
Ittanhiut of the horodttary mass All idioblasts must divide 

and must be transmitted to the daughter cells, in egssaJ proior 
tsotis both as tegan/s qualtty and /uantuy” (italics mme) 
According to the above, it is “quite sufficient ’ for Hertwijfs 
purpose of discrediting Weismann s contention for diffcrentiaied 
ibstnbution of heredi^ elemoits among somabc cells, to show 
that there is undifferentiated distnbulion m the case of plants 
and lower ammals But, reverting to the earlier quotation, if it is 
not sufifident to prove sexual re{m>duction m the case of the 
higher oiguiisms, m order to disprove porthenqgenesis m the 
case of the lower oiganiuns,’'wby Mould it be “ sufficient,” 
m order to dispioie distribution through germ ow, in the case 
of the higher organisms, to show that, m plants sm the lower 
animals one cell contains the isme heremtary constituent as 
another? It is permissible to in^ that diSerentiatioii m Regard 
to germ cells, in the hig^ ammals, is no more diqiraved by the 
assumed demonstration that, m plants and the krwer uunudh 
there u no such difierentiation, than that aaexuality m lower is 
disproved by sexuality m higher organisms. Wetsmann, m my 
<mmion, has proved to lational sausfimtwn that diflerentiatlon 
of germ from other cells BalBst occur m the higher oraamsma, and 
he hu offered a rational explanation, confonmiUe with the theory 
M germ plasm, of (he iwarentiy sumamtiottal distnbatun m 
Mredttary demenu throi^ somotie cdu Until 
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ly contingency, we muht diUtne to accept HtrtUig a assumed 
demonstrations m regard ti plants and lower animals is invalidat 
tim the theory of germ (dasm Similarly, thet environment may 
a&ct the hereditary charaettr of a pnmmve oigamsm u ne more 
evidence that it may so afiict a mammal, than sexuality fn 
the latter is evidence against porthenogen^ in ihi. former 
On page 348 wc are told Johaimea MttUer has raised the 
question, * How does it hapiien that certau of tht cells of the 
oigimsed body, although they resemble both other cells ami 
the original germ cell, can produce nothing but thar like, t « cells 
which are (m ?) capable ufdei eloping intothecomplLteorguuun? 
Thus epiderinal ceils can miy, by absorbing material, Mvelop 
new epidermal cells, and cartil^ cells only other cartilage cells, 
hut never embryos or buds To which he has made answer 
1 his may be aue to the fact that these cells, even if they poshtw, 
the power of forming the whole have, by means of a particular 
mtlamorphosu of their suhstance, beimme so Specialised that 
they have entirely lust thar germinal properties, as regards the 
whole organism, and when they bei^e separated the 
whole are unable to lead in indej^ndent existence The above 

IS simpty a restatement of Weismann’s doctnne regarding the 
origin of germ cells All cells which have not, as MUUer states, 
‘ lost theu germinal proptities, as regards the whole organism, 
are Weismann s germ ccUs 

S > fiu- as remuids the essential question of heredity, Hertwig 
agrees with Weismann Specuu umU (idioUasU) are the 
bearers of hereditary qualiues Thu u * evoluuon, 1 


supcrstructural e| 


epigenetic thesis attributing modifying d 
environment, as the cause of 1 somatic celmlar development, can 
ifiect tht point that dilferentution, through herediUry umU is 
the fiindiinental condition of morphological devtlopmtnt To 
accept ‘ hereditary umts, m my opinion excludes *' heteditary 
effect through environmtnt, never mind to what matter system 
the Utter assumption be applied, whether the systems be, for 
instance, umcelluUr organisms or somatic cells On the other 
hand if we accept “ hereditary extraneous mfluenct, we need 
not trouble ourselves with hereditary units If “ extraneous 
influences have hereditary effect, “ hereditaty units have no 
logical exMlence All we then need for a theory of heredity are 
pnrooidialhomcinmeous matter and envuronment Mr Herbert 
Spencer s earlier hypolbesu, in which he attributed all variation 
to extraneous mfluence, would have been logical had he ex 
eluded ' physiolomcal units ' With these it became illogical 
tor this reason if all organic varubility depended00 the effect 
of extraneous influences, why should such influences not have 
produced the differenUotions called physiological units 7 Why 
should the only logical unit not be humoMneous/rfewnfeww / 
That the concejption “hereditary unit shidl be logical, involves 
that the “ unit ^ shall be as unehangeable as an “ atom If on 
the Contrary, we have 1 variable " unit it is not a genuine 
“ hereditary unit, ’ but merely the equivalent of any later vanaf le 
‘unit Hertwigs ‘hereditary units, or “idtobluts (p 340}, 
‘ are the smallest pirticles if material into wluch the hereditaiy 
mass or idioplasm can be divided, and of which great numbers 
and various kinds are present in this idioplasm They art, 
according to their different composition, the beareti of dinerent 
prapertiea ’ They arc not mdivisble, like atoms, but sssumlate 
food, grow and divide, as do Weismann s “hiophofi,” from 
which they appear to differ only to the extent that they are com 
pkx organisms The hereditary fiuhor in Weismann’s theory 
which corresponds with these ‘ idioblasts of Hertwig appears 
to be the “ determinant All the functions of the latter seem 
to be performed by the former Thibe “idioWasu” (p W3) 
“ must evolve m regabur aequence during the processof develop 
ment ” As sentences are formed from words, so ai« oiganistns 
formed feom these “ idioblasts ' ^ can sttam a clear amception 
of the formation of sentences from winds, but Hertwig does n< t 
enable us to apprehend how organisms can arise from “ idi 
blasts” Ashe very truly Mnervesfp 34 a1 ," this portion of the 
theory IS the most difficult to understand ” 

Hertwig, like Spencer, takes his stand on epigeiiesis It may 
be asked, wherem u the epigenetic character « hu (Hertwig v) 
theory? Unlike Spencer's “physiological units, Hertwfgv 
“idioblasts” ore mtnnsically lufierentioted oegsmsms with 
qieofic tendencies Now, for a genuine epigoietie theory, 
hereditary units must merely compose a plastic m^d to take the 

S of envuonment, whereas theee “ idioblsstic ” cells an, 
d of damenU with p redet er mined pecnhanties Ac 
f they must Ainctioo in a psedetermined manner, and 
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thn* tbe pradocti of their activity mutt imne throofch evolutkmary 
pracettcf , what they will become after nuUiona of generatfoni 
matt be detenmned so toon U Umk “ idwblaiU combue as 
the first een If however, we are to asantne that the hereditary 
qoalities of *' idioblaata * can be ebmuiated by environment—as 
we mutt OMttme if we attempt to combine evoluUon with 
(.pimmeaia—I reply, as m my earfaer proposition, we have no 
neM for *' idioblaati or any other “ hereditary unit ” All we 
then need for a the^ of heredity is some plastic pnmardtMm 
and environment Then, as such frimonkum would have no 
hereditary predisposition, there would be no room for pre 
detemunwn, and it would remam for ingenious theoruts in love 
with epigemw and the tape measure ^em of estimating tbe 
cosmos, to explain the perststenee or types under variable 
environment, and the dinercntiatioii of types under identical 


I can appreciate the eagemeu of the " mechanical Khool” to 
welcome any loophole of escape firom predcterminism A 
genuine epigenetic theory is, no doubt, their great desideratum 
If they “ won’t be happy till they get it,” I venture to predict 
that they are doomed to a lengthened spell of dumps' The 
main issue raised by Hertwig in “ The Cell, is evolution or 
emgenesia 7 He tries to accept both, basing epigenesis on evolu 
tton Thereby in my opmion, he stultifiM both doctrines 
All btologisU, so for as I am aware, start their theories from the 
basis of diflerenoated units I* qnally^ey oil evade the attempt 
to account for the differentiation Thu omission I have en 
dcavoured to rectify in “ Rhythnuc Uerediify (Wilbams and 
Norgate) H Caor ■ ”- 


A Sound-producing Insect 
le of June 13, Mr S t Peal speaks of 1 


when 


dopterous insect in Amam which makes a tapping n 

a His descnptjon so closely resembles an 

hpur, that I think tl must be identical or closely allied 
*1 he alar expanse u about three inches The wings are brood, 
not indented, of a very dark chocolate brosm colour on both 
sides, with one small yellowish brown blotch on the costa of 
fine wing on upper surface The body is thm, like a butterfly, 
but the antenna are not clubbed It u apparuitly a (rtometer 
or slender bodied Bombyx lit flies in the darkest parts of woods, 
just as twdight M settling into night, and u very hard to see 
when standing up By lying down, so os to get the sky os a 
background, it u easily vuuble It cannot be netted in the 
orduuuy way, os the eye cannot follow it, but by standing still 
till one u hei^ near, and then stnkiim m the direction of the 
sound, one may sometimes be successful I first succeeded in 
stnkuig one down with my “ solah topi ’, afterwards I netted 
two, and brought them home alive, to see how tbe noise was made 
The sound u a sort of clicking, which may be Surly imitated by 
striking the nails of the thumb and fore finger together From 
the thorax, between the bases of the wings a stiff bristle (bke a 
pig’s) pt^ects about a quarter of an inch Tbe noise is m^e by 
this bifotie catching inthehmd manm of the fore wings and the 
costal margin of the hind wings liancyit must be of a warmng 
character, as if the insect u eatable, it would help to eiuble bats 
and birds to find it I think I have nqpced that the insect u 
ottiacted hj imitating the clicking sound with the nails, but 
could not satisfy mysA on thu pomt J R Holf 


A f£tV MORE WORDS ON THOMAS HENRY 
HUXLEY 

'T’WO scenes in Huxley’s life stand out clear and 
fell of meaning, amid my recollections of hun, 
reaching now some yean oack Both totfle place 
at Oxford, both at meetings of the Bntish Association 
The first, few witnesses of which now remain, was 
tbe memorable discussion on Darwm in 186a Hie room j 
was crowded though it was a Saturday, and the meeting 
aras exated The Bishop hod spoken, cheered loudly from ; 
tune to tune during his speech, he sat down amid tumul¬ 
tuous ajMfonse, ladies waving their handkerdiieft with 
great entilouasm, and in almost dead silence, bndeen 
merely by greetings which, coming only from the few 
who knew, seemed as nothing, Huxley, then well- 
lu^ unknown outside the narrow arcle of scientific 
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woikers, began his reply A cheer, chiefly from a knot of 
young men in tbe audience, hearty but seemmg scant 
through the fewness of those who gave it, and ahaost 
angnly resented by some, welcomed the first point made 
Then as, slowlyand measuredlyat first, more quickly and 
with more vigour later, stroke followed stroke, the circle 
of cheers grew wider and yet wider, until the speaker’s 
last words were crowned with an aj^use felling not fer 
short of, indeed equalling, that which had gone bmte, an 
applause hearty and genuine in its recognitien that a 
strong man had arisen among the biologists of England 

The second scene, that of 1894, is still fresh in the 
mmds of all No one who was present is likely to forget 
how, when Huxley rose to second the vote of thanks for fee 
presidential addr^ the whole house burst into a cheer 
ing such as had never before been witnessed on any bke 
occasion, a cheenng which said, as plainly as such things 
can say ‘ This is fee faithful servant who has labourM 
for more than hilf a century on behalf of science wife his 
fitce set firmly towards truth, and we want him to know 
that his labours have not been m vain ' Nor is any one 
likely to foi^ the few carefully chosen, wise, pregnant 
words which fell from him when fee applause died away 
Those two speeches, fee one long and polemical, the 
other bnef and judicial, show, taken togefe^, many of the 
qualities which made Huxley great and strong 

Among those qualities peinaps the most dominant, 
certainly the most effective as regards his influence on 
fee world, were on the one hand an alertness, a quick 
ness of apprehension, and a clear way of thinking which, 
in dealing with a problem, made him dissauwed with 
any solution incipable of rigid proof and incisive ex 
pression, he seemed always to go about with a halo of 
clear hght immediately around him, and, on fee other 
hand, that power of foreseeing future consequences of 
immediate action which forms the greater part of 
what we call sagaaty I he former gave him his 
notable dialectic skill, and mark all his contributions 
to scientific literature, fee latter made him, in addi¬ 
tion, an able administrator and a wise counsellor, both 
within the tents of science and beyond These at 
least were his dominant intellectual qualities , but even 
more powerful were the qualities in him which though 
aUipd, we distinguish as moral, and perhaps fee mater 
part of his influence over his fellows was due to the fact 
that every one who met him saw in him a man bent on 
following the true and doing the right, swervuig aside 
no tittle, either for fee sake of reward or for fear of the 
enemy, a man whose uttered scorn of what was mean and 
cowardly was but the reaprocal of his inward love of 
nobleness and courage 

Bearing in mind his possession of these general 
qualities, we may find fee key to fee influence exerted by 
him on biological saence in what he says of himsdf in his 
all too short autobiographic sketch, namely, that fee bent 
of hu mind was towanis mechanical problems, and that 
It was fee force of cmnimstances which, fhistratmg his 
boyish wish to be a mechanical engineer, brought him to 
the medical profession Probably fee boyish wish was 
merely the natural outcome of an early f(Mng feat fee 
wlution of mechanical problems was corwenial to the clear 
deasive way of thinki^, to which I referred abov& and 
which was obviously pre^t even in fee boy, and that it 
was not the subject matterof mechanical problems, but fee 
mode of treating them which interested nun, u shown by 
the incident recorded by himself how when he was a mere 
boy a too lealous attention to a post-mortem examination 
cost him a long illness It is deu that fee call to solve 
huflomc problMs came to him early, it is also dear 
wt fee call was a real one , and, at he himself has tud, 
M recognised his calfang when, after some years of 
desultory reading and lonoy insular mental activity, he 
«me under the influence of Wharton Jones at Chan^ 
Cross Hospital That made him a biotogist, but con- 
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firmed the natural apUtude of bia mind m making- him a 
biologut who, rejecting all shadowy intangible views, was 
to direct his energies to problems which seemed capable 
of dear demonstrable proof In many respects the 
biologic problems whidi lend themselves most readily 
to demonstrable solutions capable of venfication are those 
which constitute what we call physiology, and if at the 
ume of his youth the way had been open to him, Huxley 
would probably have become known as a physiologist 
But at that time careers for physiologists were of the 
fewest His master, Wharton Jones, a ^ysiologist of the 
first rank, whose work in the first half of this century still 
remains of classic value, had been driven to earn his bread 
as an (^thalmic surgeon, and an e\en greater physio 
iMist, William Bowman, was following the same course 
rhere was no opening ui physiology for the young student 
at Charmg Cro^ and he was driven by stress of circum 
stances to morphological rather than to stnctly physio 
lineal problems , but it was not until long after, when 
he had achieved eminence as a morphologist, that he 
finally abandoned his old wish to hold a physiological 
chair 

Looking back on the past, we may now be glad that 
<.ircumstances were against his wishes, for (though 
in every branch of science there is need at all times 
of a gr^t man) there was at the middle of the century 
in the early fifties, a special need in morphology for 
.1 man of Huxleys mould Richard Owen was then 
dominant, and it is an acknowledged feature of Owen s 
work that in it there was a sudden leap from most 
admirable detailed descriptive labour to dubious specula 
Jations, based for the most part on, or at least akin to, the 
philosophy of Oken Of the ** new morphology ” in which 
Johannes Muller was leading the way, and the criteria 
of which had been furnished by the labours of von Baer, 
there was then but little in England save, perhaps, what 
was to be found in the expositions of Car^nter Of this 
new morphology, b) which this branch of biology was 
brought into a line with other exact sciences, and the 
note of which was not to speculate on guiding forces and 
on the realisation of ideals, but to determine the laws of 
growth by the careful investigation, as of so many special 
problems, of what parts of different animals, as snown 
among other ways by the mode of their development, 
were really the same or ahke, Huxlev became at once an 
apostle His very first woik, that on tne Medusae, wrought 
out amid the distractions of ship life, written on a lonely 
-vessel ploughing its solitaiy way amidst almost unknown 
seas, away frtmi books and the communion of his fellow 
workers, bears the same marks which characterise his sub 
sequent memoirs, it is the effort of a clear mind striving 
to see Its way through difficult problems, bent on holding 
fast only to that which could be proved This is not the 
occasion to msist in detail on the value of the like mor 
phological work which he produced in the fifties and the 
Sixties, or to show how he apphed to other forms of animal 
life, to echtnoderms, to tunicates, to arthropods, to mol 
luscs, and last though not least to vertebrates, the same 
method of inquiry which guided the work on the Medusx 
Nor need I dwell on the many valuable results which he 
gained for science by g^tacking m the same spint the 
problems offered by the remains of extinct forms More 
over, he strengthened the efilect of his own biboun by ad 
minMe expositions of the results of others Further, 
unlike his great predecessor who formed no school and 
had fisw if any disciples, it was Huxley's dehght to hold 
out his hand to every young man whom he thought could 
profit by his help, and before many yean were over hu 
sprit was moving m the minds of many othen Thus it 
came about that dunng the latter half of this century, owing 
largely to Huxley’s own labours andtotheufinencewlw^ 
he eimtted not cmly in Enriand but abroad, there has 
been added to science a huge body of nwnphological 
trnth% tmUia which have been demonstrated and must 
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remain, not mere view s and theones which may be washed 
away 

The excitement of the Darwinun controveisy, with its 
far reaching issues, has been apt to make us forget how 
great has bm the progress of animal morphology during 
the past half century Undoubtedly the solution of specuu 
problems touching animal forms, and the great tbeon' of 
Natural Selection through the Struggle forExistence have 
been closely bound together the speaal leammg has 
fumisbed support for the general theory, and the general 
theory, besidu strongly stimulating inquiry, has illpmined 
the speaal problems But the two stand apart, each on 
Its own basis, and were it possible to wipe out, as with a 
sponge, everything which Darwm wrote, and which his 
views have caused to be w ntten, there woiild still remain a 
body of science touching animal forms, both recent and 
extinct, acquired since 1850, of which wt may well be 
proud In the gaining that knowledge Huxle), as well 
by his own labours as by his mfluence over others, sunds 
foremost, Gegenbaur being almost his only peer and 
had Huxley done nothing more, his name would live as 
that of one of the most remarkable biologists of the 
present century 

As we all know, he did much more , his influence on 
hngtand and on the world went far beyond that of his 
purely scientific writings But when we reflect that a 
hundred years hence the imige of the man as he went 
to and fro among men, so bright and v iv id to day, w ill have 
become dun and colourless, a shadow as it were and that 
then the man will be judged mainly by the writings which 
remain, we must count these writings as the chief bisis 
of his feme And, though we may think it possible that 
the world of that day, much that is unwritten having 
been forgotten, may find it m part difficult to understand 
how great a power Huxley was in his time, the lapse of 
years will, we may be suic, m no way lessen, it may lie 
will heighten, the estimate of his contributions to exact 
science 

As we all know, he did much more To the public 
outside science he first became known as the bold, out 
spoken exponent and advocate of Darwins views, and 
indeed to some this is sull his chief fame There is no 
need hereto dwell on this part of his work, and 1 spei^ 
of It now chiefly to remark that the real with which he 
threw himself into this advoeaejr was merely a part of the 
larger purpose of his life Science, or, to use the old 
phrase of the Roval Socie^, Naturid Knowledge, had a 
two fold hold on Huxley On the one hand hefelt deeplv 
all the purely intellectual, and if we may use Uie word, 
selfish joys of fruitful progressive inquiry after truth 
rhis was dominant in his early days, and to it we owe 
the long list of valuable researches, of which I just now 
spoke, and which followed each other lapidly in the 
fifties and the sixties On the other hand, feeling deeply, 
as he did, his duties as a atuen of the world science 
laid hold of him as being the true and sure 
raide to conduct nun in all his ways and this 
latter working of science m him, evident even in 
early days (witness his Address to Working Men at St 
Martin’s Hall in 1854), grew stronger and stronger as the 
years went on, until at last it took almost entire possession 
of him To him, indeed, it may be said, science was 
all in all He saw, as others see, in science a smnething 
which IS broadening and strengthening human life by uft< 
ceasmgly bending nature to the use of man, and rnyfong her 
resources subsement to his desires , he taw (he material 


illness of taence, but he taw toinethmg more He 
saw alto, at others see, m science a something m which 
the human mmd, exemsing and training itself; makes 
Itself at once nimble and strong, and dwelhng on which 
IS raised to broad and high views of the nature of things, 
he sa» m science a means of culture, but be saw some 
thmg more He saw m science even as it is, and still 
more m science at « will be, the sure and trustworthy 



320 


NATURE 


[August i, 1895 


^uide of tnaa m the dark paths of life Many a man of | 
science goes, or seems to others to «(x through the world ! 
ordering his steps by two ways of tmnking When he 
IS dealing with the matters the treatment of which has 
given him his scientific position, widi physical or widi 
biological woblems, he thinks m one way, when he is 
dealing wiui other matters, those of morals and religion, 
he thinks in another way , he seems to have two minds, 
and to pass from the one to the other according to 
the subject matter It was not so with Huxley He 
could not split himself or the universe into two halves, 
and treat the one and the other half by two methods 
radically distinct and in many ways opposed, he 
applied the one method, which he believed to be the true 
and fruitful one, to all problems without distinction 
And as yeari came over him, the duty of making 
th/s view clear to others grew stronger and stronger 
Refinquishing, not without bitter regret, little by little, the 
calm intellectual joys of the pursuit of narrower morpho 
Wicol problems, he became more and more the ap^tle 
Of the scientific method, driven to the new career by the 
force of a pure altruism, not loving science the less but 
loving man the more And his work in this respect was 
a double one he had to teach his scientific brethren, at 
least his biologic brethren, the ways of saence, and he 
had to teach the world the works of science It was 
this feeling which, on the one hand, led him to devote 
so mu( h labour to the organisation of biologic science 
in order that his younger brethren might be helped 
to walk in the straight path and to do their work well 
It was this feeling, on the other hand, which made him 
urgent in the spread of the teaching of science It was 
this, and no vain love of beii^ known, which led him to 
the platform and the press 'ftie zeal with which he de 
fended the theory of Natural Selection came from his see 
ing the large issues in\ olved to him the theory was a great 
example of the scientific method applied successfully to 
a problem of more than biologic moment, while the 
fierceness of his advocacy was a natural expression of 
resentment on the part of one who saw a scientific con 
elusion, gained with unstinted pains and large reasoning, 
judged contemptuously by men who knew nothmg of 
science according to methods in which science had no 
part 

Science, under this aspect, is a part of what is sometimes 
called philosophy , and though Huxley felt, in common 
with others, and felt deeply the pleasures of the intellec 
tual wrestler, struggling with problems which, seemingly 
solved and thrown to the ground, spring up again at once 
m unsolved strength, it was not these pleasures alone 
which led him, especially in his later years, to devote so 
much time and labour to technical philosophic studies 
He hoped out of the depths of philosophy to call 
witnesses to the value of the scientific method Indeed, 
nearly all the work of the latter part of his life, including 
the 1^ imperfect fragment, written when the hand ^ 
disease which was to be the hand of death was already 
laid upon him, and bearing marks of that hand, was 
wrought with one desire, namely to show that the only 
possime solutions of the problems of the universe were 
such as the saenbfic method could bring This was at 
the bottom of that antagonism to theology which he 
never attempted to conc^ and the real existence of 
which noone who wishes to form a true judgment of the 
man can ignore He recognised that the only two con 
sistent conceptions of man and the universe were the 
distinctly th^ogic one and the scientific one, he put 
aside as nnworthy of senous attention all between. He 
was convinced tliat the theologic conception was based on 
error, $ttd much of his old was spent in the stwfy of 
thooJoglcwi^^g ^hereby he^gathered for himself 

hiidmraod hu wayfiom his youth upward t4ot only so^ 
but he was no less convinced that, owmg to what he 
NO. 1344, VOL. 52] 


believed to be the essential antagonism of the theologic 
and the scienufic methods, the dominance of the fiarmer 
was an obstacle to the progress of the latter This 
conviction he fmly confess^ to be the cause of his 
hostile attitude, he beheved it to be the justification 
of even his bitter polemics 

But while on the objective side his saentific mode of 
thought thus made him a never fiuhng opponent of 
theobgic thought of every kind, a common tie on the 
subjective side bound him to the heart of the Christian 
religion Strong as was his conviction that the moral 
no 1ms than the material good of man was to be secured 
by the scientific method alone, strong as was his con 
fidence in the ultimate victoiy ^ that method in the war 
against ignorance and wrong, no less clear was his vision 
of the limits beyond which saence was unable to go 
He brought into the current use of today the term 
“agnostic, but the word had to him a deep and solemn 
meaning To him “I do not know” was not a mere 
phnue to be thrown with a light heart at a face of an 
opponent who asks a hard quMtion , it was reaprocally 
with the positive teachings of saence the guide othis life 
Great as be felt science to be, be was well aware that 
saence could never lay its hand, Could never touch, even 
with the tip of Its finm, that dream with which our little 
life IS rounded, ind that unknown dream was a power as 
dominant over him as was the might of known saence , 
he earned about with him every day that which he did 
not know as his guide of life no less to be minded than 
that which he did know h uture visitors to the bunal 
place on the northern heights of London, seeing on his. 
tombstone the lines 

‘ And if there be no meeting past the grave, 

If all n darkness, ulence yet t is rest 
Be n t afraid ye waiting hearts that weep 
1 or O d vuU givetb his beloved sleep 
And if in endless sleep He wills,—so best — 

will recognise that the agnostic man of science bad 
much in common with the man of faith 

There is still much more to say of him, but this is 
not the place to say it Let it be enough to add that 
those who had the happiness to come near him knew 
that besides science and philosophy there was room in 
him for yet m my other things , they forgot the learned 
investigator, the wise man of aaion, and the fearless 
combatant as they listened to him talking of letters, of 
pictures, or of music, always wondering vvhich delighted 
them most the sure thrust with which he hit the mark 
whatever it might be, or the brilliant wit which flashed 
around hib stroke And yet one word more As an object 
seen first at a distance changes in aspect to the looker on 
who draws nearer and yet more near, features unseen 
afer oCr filling up the vision close at hand, so he seemed 
to change to those who coming nearer and nearer to him 
gained a happy place within b» mnermost circle , hit m 
asive thought, his wide knowledge, his sure and prompt 
judgment, his ready and sharp word, all these shrunk 
away so as to seem but a small part of him, his greater 
part, and that which most shaped his life was seen to be 
a heart fall of love which, clinging round his family and 
his friends in tenderest devotion, was spread over all his 
fallow men m kindness guided by justice 

M Foster. 


iJJf FRIEDRICH TIETJEN 
AT a bme when astronomical knowledge is being ex> 
tended at so rapid a rate, and m so many directions, 
as has been the case during the lost faw years, it is 
natural and nght that the highMt honour should be paid 
to th^ astronomers to whose gemus and industry are 
due discoveriM possible on account of original suggestion 
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or mgoniouf execution. But at the tame time, and on 
the other hand, there is no small danger that we may &1I 
to give proper recognition to those other astronomers 
whose lives, nnmarfcM by brilliant aduevements, have 
been devotM to labours wnich are none the less valuable 
because they have been accotni^ished while quietly 
pursumg recognised lines, and are therefore devoid « 
conspicuous onguiahty In particular, the work of com¬ 
putation and arithmetical reduction of observations, 
without which the observauons themsdves either cannot 
be made or must remain almost entirely useless, is apt to 
M mto disrepu^ as bimg wholly mechamcal and un 
enterimsmg ^is is certamly to be r eg r e tt ed, for just 
as a victonous general marchuig forward m the enemy's 
country must depend for his very safety on the fiddity 
and capacity of those officers who hold the conquered 
territory, so our scientific knowledge is liable to b^me 
disconnected and fragmentary unless we have capable 
men ready to perform the task of computing from the 
observations, and co ordinating the resmts achieved in 
more exating spheres of scientific work. If the pursuit 
of such unostentatious woik lead to the ef&cement of the 
worker, our gratitude should be even all the greater for 
the self denial exhibited and practised Of such a man 
we have recently had to lament the loss, owing to the sad 
death of Dr Tietien, of Berlin 

Fnednch Tietjen was bom in Oldenburg, in the ye.ir 
1834 we therefore lose his services at the comparatively 
eariy age of sixty one He studied mathematics and 
astronomy at Gottingen and subsequently at Berlm, with 
which latter oty he has been continuously connected In 
1861, he became attached to the staff of the Berlin 
Observatory, and m one or other capaaty this connection 
remained unbroken till the time of lus deadi He was 
appointed Professor of Astronomy in the University of 
Berlin, and Director of the ReckcntHthfuf, allied to the 
Berbn Observatory In his earlier career, Dr Tietjen 
occupied himself with the observabons of comets and 
asteroids, discovering in this way the asteroid Semele 
To his activity and devotion the pages of the Attrmo 
muck* Nackrickttn abundantly testify He is also known 
as the calculator of several cometa^ orbits, and also of 
the orbiU and ephemeiides of many asteroids Some 
twelve years later, Dr Tietjen became superintendent of 
the Benttur Astronomuche*JahrbHckyixA his reputatum 
in that capacity is not less assured than that of Dr 
Powalky, who had preceded him in that office As 
offiaal director he paid great attention to shortening the 
labour of the necessary calculations as for as possible 
Some of his methods have been published, others are not 
so well known, ill health having prevented him from giving 
them to the world Of the value and of the accuracy of 
this publication under the supenntendence of Dr Tietjen 
It IS unnecessary to speak here for it is suffiaently well 
known Probably his most useful woik was that done in 
supermtending the preparation of the ephemendes of 
the small plants, the continual and rapid increase m the 
number of which, while it enormously increased his woric, 
had likewise the efibet of lessening the mterest in this; 
class of discoveries While the national almanacks of 
other countries practldSly discontinued the pubhcation 
of this class of ephemendes. Dr Tie^en loyally struggled 
to sup(dy suffiaent mfbrmation to ensure the observation 
of tlw small planets Those who have attempted the 
detenmnation of the mass of Jupiter ftmn the perturbs 
tions of these bodies, and similar kinds of wont, know 
how to iqqireciate tm labours of Dr. TieQen, by wUch 
the continuous observation ham opposition to t^^iosition 
has been rendered possible 

This dolled mathmatKum and remaxitablyfiude com¬ 
puter died at Bmhn, on June ai, dcMly lamented by Ins 
numeniui friends, and regretted, bjr mvty who nave 
profited ny the devotion of his quiet unambitious hfo to 
the service of astronomy 
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TME MAXIM FLYING MACHINE 
Friday, July 5 a large party of scientifi imn paid 
V-' a visit, by invitation of Mr Hiram Maxim and Mr 
Brodnek Cloete, to Baldwyns Park, Bexley to witness a 
trial of Ae celebrated flying machine, and the latest 
development in Ae direcUon tff mechamcal flight 
The mvitattons were carefully distributed .unong those 
who were competent to judge of the magnitude of the 
task to be attempted, and who were prepared to examine 
closely Ae ingemous mechanical details by which it was 
dearly demonstrated that Ae machine had ample power 
to lift Itself off the ground, carrying wiA it a supply of 
fuel and water, and a crew for Ae navigation 
An unsaeatific crowd of spectators might have become 
unmanageable, and might Mve developed iconoclastic 
tendenaes (like Ae Weser boatmen wiA Denis Papin s 
ongmal steam vessel) when the machine did not take to 
fli^ immediately and Asappear from their astonished 
gaze 

*' As leWed peoj^e demeth comunly 
Of thlnges that ben mood more snbtiUy 
Than they can m her Icwednes comprehende 

They demen gladly to Ae bodder ende- 

But Ae Bexley machine is purposely designed of 
extreme size, wiA Ae intention of thoroughly testing and 
elaborating the details of the mechanism and of measur 
ing Ae lifting power, within immediate reach of a work 
shop and ^led mechanics, more than of actuilly 
Aking to Ae air Ais will probably be first ittempted 
wiA a much smaller machine, capable of lifting one man 
of jockey like proportions and mounted on a Mat on a 
lake, so that short flights, like those of a flying fish can 
be attenmted for initial practice 
The lifting force of the machine is measured automatic 
ally as it runs along a railway track about half a mile in 
leimtlu as shown in tne accompanymg illustration (Fit, i), 
and toe machine is prevented from taking to flight by 
wheels runmng underneath the outer wooden rails, seen in 
Ae figure for much yet remains to be done m Ae way of 
practice m vertical steenng before taking leave of the 
earth, the chief difficulues of Ae Avi itor beginnmg 
when he wiAes to descend and alight on the ground 
again 

Chaucer did not realise the difficulties of the problem 
when describing so jauntily the Bronze Horse in the 
Sqmeres Tale — 


* Thu same stede shall here yow evtr m^rc 
WiA outen harm lil ye be ther yow lestc 
Though that ye sltpen on his bek or reste 
And turoe syeyn wi A wrything of a pm 
*’ But whan yow list ts ryden any where 
\ e moten tnlle a pm itant in hu ere— 

" Bid him descend, and tnlle another pin 
“ Tnlle thu pm and he wd vamAe anon 


The “wrything of a pin ’ is not inapt in desenbing the 
dominating gyrostatic brain of the \viator, designra by 
Mr Maxim to perform the vertical steering automatically 
The Bexley machine, compete with the water, naphtha 
fuel, and crew of three men on board, weighs 8000 lb 
and running at forty miles an hour with a pressure of 
375 P*"’ square inch, the engines develop 360- 

how power, the thrust ot Ae screws is 3000 lb, and 
Ae lifting eflect of Ae aeroplanes and wings, 4000 
square feet in area, is 10,000 lb 
A Arust of 3000 pounds at 45 miles an hour gives 
•up thrust htnrse yawx, or, with a speed of advance 
of the screw cA 60 mil« an hour, 330 indicated horse 


The total projected disc area of Ae screws is 500 square 
feet, each screw being nearly 18 feet in diameter, with a 
jMtoi of 16 fiwt, aM thus requinng 330 revolutions a 
minute to give a speed of advance of 60 miles an hour 
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Mr Maxm calculates that, after making all allowances, 
he can at present lift 38 pounds per horse power but that, 
with impravetnents, he hopes to raise this figure to (o or 
60 pounds, aad then a machine could take a flight of 500 
or 000 nultub 

When the machine is perfected, Mr Mamm claims that 
the railway track may be disposed with and that a 
short run over a moderately level field will enable it to 
attain the velocity necessary to ns& As fiu- as landmg is 
concerned, he says that the aenal navigator will touch 
the ground while moving fbrward, and the machine will 
be brought to rest by sliding on the ground for a short 
distance In this manner very little shock should result, 
vdwreas if the machme is stopped In the air and allowed 
to fell directly to the earth ynthout advancing the shock, 
though not strong enou^ to be dangerous (?) to life or limb, 
mij^t be suffiaent to disarrange or injure the machinery 
These numbers are taken Mr Maxim s lecture on 
Experiments in Aeronautics,’ before the Society of 
Arts, November aS, 1894, nhere a foil account 01 tbe 
mechanical details will be found Each engine is a twf 
'-ylmder compound, with the rr<inks set at 180° , in th^ 
way the mertia stresses are self contained, and rackmg 8f 
the framework is avoided a similar arrangement is 
adopted by Mr Thornycroft in his recent torpMo boats 
A photograph showed Mr Maxim lifting with ease one 
of these engra^ from which (8o-horse power can be 
developed, ^e boiler is if possible, a still more 
wonderful miracle of lightness for its power, weighing 
only 1000 lb and proiiding 360 horse power the fire is 
fciven by a steel burner with 14,000 jets, made from the 
naphtha vapour delivered from an automatic gas gene 
rotor For details the reoder must be referred to Mr 
Maxims lectuie but the chief result arrived at may be 
summarised as a performance of one horse power for 
every 11 lb of weight in the motor complete 
At this rate a io>horse power motor can be produced, 
which will weigh considerably less than an ordinary man, 
so that when Mr Maxim can spare a little leisure fiom 
this fascinating problem of flight, he can beat easily the 
peiibniMnce of the steam carnages recently competing 
in France and carry ofif" we hope, the prixe of ;£iooo 
offered in this country by the propnetors of tho Em/itMrer 
and some daj we may see his motor utilised for purposes 
of militan traction, and Roping round the smartest 
battery of artillery on Woolwich Common 
Mr Maxim eschews the gas bag of balloons and the 
use of vertical screws for secunng levitation and he 
relies entirel) on the upward thrust on the aeroplane and 
wings mounted at a slope of about i in 8, due to the 
currents of air 1 ushmg past them 

These surfaces are formed of canvaa stretched on a 
skeleton framework of hollow steel rods for the struts 
and thin steel wire for the ties, the large central aero 
plane is composed of two parallel canvas surfiKes, with a 
space between and in this way the shape u prmrved 
better, and the general set of the wings, smooth like 
cardboard, should excite the envy and stimulate the 
imitation of out sailmakers for yaimt racing The front 
and rear wmgs are shown pivoted about a homontal axis, 
so as to act as rudders m a vertical plane 
The machine is started from the position in the photo 
gn^ih, being tied up to the indicator post shown in its rear, 
the pn^lers are then set in motion, and soon drive a 
gale of wuid in their wake , when the pull of the rope 
M reached a definite amount, say 3000 lb, a hook is 
released, aad the machine starts on its journey along the 
track. Mf, Maxim can now cany out ms onginal notion 
of «q>eninenu«ith a model machme, tied to a post m a 
gale of forty miles an hour, to be ftaind eveiy afternoon 
m die cafions of California, in an artificial gale produced 
m the wake of hts propellers Dynamometers register 
aimultaiioetesly the thrust of the ptmpdlers, so that much 
mterestiag innrmation ctmcermng the dynamics of screw 
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propulsion can be obtained here, e^enally if Mr Maxim 
will stretch a wire carrying nUions acrOM die axes of 
the propellers, in front and in rear, to measure the direction 
of the air currents The speed in air Mr Maxun deals 
with IS about double tbe speed of the Unpedo boat in 
water, but the effect of “ cavitation ’ m water, which is 
banning to trouble the naval architects, is one wdiich 
win not concern the propeller workiira in air 

Now that the mam mechanical difficulties of construe 
tion have been overcome, a longer track is required for 
the purpose of practice m vertical steenng while the 
machine is off the ground, but beanng upvrards amnst 
the outer rails It is unfortunate that difflculUes should 
have been thrown in the way of making an extension of 
the present track beyond the domain of Baldwyns Park 
so another practice ground fofbaBO a sheet of water, 
must be found, not too fer from headquarters or finm 
slulled assistance 

During a short interval of delay, caused bv a refractory 
pump, an adjournment was made to a gravel pit close by, 
to witness a performance of the Maxim autom itic gun 

Ancient and medueval mythology is full of references 
to flying machines, from Dudalus and his son Icarus, and 
Archytas of Tarentum, to 

The story of Csmbuacsn bold 

And of the wondrous horse of brass 

On which the Tartar king did nde 
of Chaucer s bc^eres Tale and to Jdinson s “ Rasselas, 
Peter Wilkins ^ron Munchausen, and Auber’s opera "le 
Cheval de Bronze 

Rasselas, chapter vi, “ A Dissertation on the Art of 
Flying, is so curiously apposite that some extracts may 
well hnd a place here 

Among the artists that had Jbeen allured into the 
Happy Vdley, to labour for the accommodation and 
pleasure of its inhabitants was a man eminent for his 
knowledge of the mechanic powers, who had contrived 
many engines, both for use and recreation “This 
artist was sometimes vnsited by Rasselas, who was 
pleased with every land of knowledge, imagining that 
the time would come when all his acquisitions would 
be of use to him in the open world He came one day 
to amuse himself in his usual manner, and found the 
master bqsy in building a sailmg chariot He saw that 
the design was pracncable upon a level surfece, and 
with expressions of great esteem solicited its com 
pletion 'Sir, said the master, ‘you havre seen but a small 
part of what the mechanic arts can perform I have long 
been of opinion that instead of the tardy conveyance of 
ships and chariots, man might use the swifter migration 
of wings, that the fields of air are open to knowledge, and 
that only ignorance and idleness need crawl upon the 
ground ' ' Fhe labour of rising from the ground will be 
great, said the artist, ‘ as we see it in the heavier domestic 
fowls but as we mount higher the earth’s attraction 
and the body’s gravity will be gradually diminished, till we 
amveat a region where man shall float in the air without 
any tendency to fell, no care will then be nedanary but 
to move forward, which the gendeat impulse wiB emet ’ 
'Nothing,’ replied the artist, ‘will ever be attempted 
if all possible objections must be first overcome If you 
will fevour my project I will try the first flight at my own 
hazard I have considered the structure of all volant 
animals, and find the folding continuity of tbe bat’s wings 
most easily accommodatea to the human fbrm Upon 
this model I will begm my task to mwipw, and m a year 
expect to tower into the air beyond the inahoe and pw> 
suit of man ’ ’ “ The Pnnee visited die wmk from tune 
to timc^ observed its progress, and remaiked many 
ingenious contrivances to fitfihtate motion and Unite 
levity with strength The artist was every day mote 
certam that he should leave 'vultures and eudes odund 
him, and the contagbm seized upon the Ptince In a 
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year the eihgs were finished, and on a morning 
appointed the maker ai^ieared, furnished for flight, on a 
little promontory, he waved his pimons awhile to gather 
air, then leaped flom his stand, and in an instant dropped 
into the lake His wings, which were of no use in the 
air, sustained him in the water, and the Pnnce draw him 
to land half dead with terror and vexation ” 

These extracts show that Dr Johnson had realised to 
some extent the diflkulty of the problem to be sohed , 
although Herr \on Lilienthal’s experiments, recently 
attempted by Prof Fitsgerald, have to a certain extent 
folsifira the universal application of his final catastrophe 
But, viewed with the cold calculating eyeof roechanicil 
science, the poetical descriptions are seen to be hope 
lessly absurd and impossible, now that Mr Maxim 
has taken up the subject and [moved to demonstration 
the enormous poaer required, out of all proportion to the 
size, if mm is ev er to emulate the birds 

A G Greenhuu 


NOTES 

The Organising Committee of the third International 7oo 
logical Congress, to be held at Li-yden, September i6-3t, has 
sent us a copj of the provioonal programme The programme 
contains some details aith reference to the work proposed, not 
given in our previous notes on the forthcoming Congress At 
the first general meeting a discourse will be debvered by Dr 
Wmsmann , Mr Havijand field’s scheme for bibbogiaphical 
reform will be reported upon by M L L Bouvicr and a 
report on the prize instituted in iSgs, at the Moscow meetup 
will be made b) M Blanchard At the second general meeUng, 
Prof Milne Edwards will give a discourse, and Dr T f 
Schulze will pixipoM. the nomination of a commission of three 
members to draw up in three languages, the code of zoological 
nomenclature Dr John Murray will address the third general 
meetmg ith regard to the sections up to the middle of July, 
the first section had been promised a communication on Weis 
iiuuusm li) M A (tuud, on cellular theory, by Mr A Sedg 
wick, on Plankton studies, hy Prof Victor Hensen, and a 
paper by Dr S Apathy Dr Bowdler Sharpe will address 
Section 11 uprn the clasuficatinn of buds, and there will be 
[upers on the ongin of the lacustrine &una of European Kussib, 
by Prof N Zugraf (Moscow), on the feuna of Boniyo, b> J 
Buttikder, and n Pithi anthropui tnetut, by Dr P Dubou 
In the third section Prof W Leche (Stockholm) will read an 
odontologuxd paper, and there will also be papers by Prof R 
Semon (Jena) and I rof O C Marsh In the fimith seebon 
papers referring to the classification of Uving and fbssd mverte 
biates, andbioncm), will be readh} Dr \ Ssleiuky,Dr C W 
Stiles, M Blanchaid, and Prof S J Hickson The section 
of entomolog) has received papers b> M E de Selys Lon 
champs, Pather F Wasmann, Dr A Pntze, and Prof G 
Canestrmi In Section VI , papers on the comparaUve anatomy 
and embryolog} of invertebiates will be re^by A de Korotnev, 
M E Psnter, Prof J W Spengel, and Prof Herdman We 
understand that up to now the following delegates have been 
officially announced by tb^respective foreign Governments — 
Belgium, Prof Ed van Beneden, Prof Ch van Bambeke, Prof 
Gilson, and Prof Lameere, Prance, Prof Milne Edwards MM 
R, Blaiicliard, E Bouvier, A Certes, J de Guerne, H Pilhoi, 
Ch Schlnmberger, ahd L VaiUant, Great Bntam, Sir W H 
Plower. Ptd Sydney J Hickion, Dr J Anderson, Dr St 
Cmoige Mivart, and Dr P L Selater, Sweden, Prof F A 
Smith, Switzerland. Prof Th, Studer, and E Jung, United 
States (Department of Agnenlture), Dr C W Stilei 

A DU(U u stidcly fisU among the pupils of Prof Leuckatt 
that die oegadM of the fiftieth year of hu doefotate diould not 
pass without some dnraUe mark of recognition flrom flwse who 
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have known and valued his inspiiuig mfluence It w proposed 
that the memorial should take the form of a m irble bust, and 
an a[^)eal tat contributions is being circulated as widely as 
possible There u naturally some difikulty m obtaming the 
addresses of sU old pupils and it is hoped ihat those who 
receive the appeal will make it generally known Omtnbuttons 
should be sent to Herr Carl Granbner (C P Wmters Verlag, 
Johannes gasse 8) who has consented to act as 
treasurer of the memonal fund 

I r IS piopoag4 honour Sir Joseph Luter by [wesenting his 
portrait to the Royal College of Surgeons for Pngland to be 
placed by the nde of the portraits of John Hunter and other 
great surgeons of the past On Tuesday hut, in the ptesnice nf 
a large company. Sir Joseph was presented with a lestimonial, 
m the form of a portrait >f himself, subaenbed for liy his past 
colleagues and pupils as a mark of esteem and admiration, 
on his retirement from the chair of clinical surgery at King’s 
College Hospital 

The sixty third annual meeting of the British Medical Au-i 
ciatian was opened on 1 uesday, when Dr E Long Fox retired 
from the presidential chair and Sir J Russell Reynolds was m 
sbdied as hu successor Dr Wanl Cousins, m moving the 
report of the Council, said that when they last met m London 
in 1873, they numbereil only 1500, whereas now their member 
ship exceeded 16,000 The financial posibon Of the Assocution 
is most satisfectoiy, the assets exceeding the lubilities by more 
than 60,000 In hu opening address. Sir Russell Reynolds dwelt 
(hiefly upon the great advances that have been made during the 
past twenty years, in the elumdatinn of both structure and fiine 
tion—such, for example, as in the researches upon the tbynud, 
the adrenal bodies the spleen, and the liver the advanra of 
bacteriology the function of the oxu cylinder of nerves, and the 
development of a new field of thcmpeutics m the serum treat 
ment of disease 

The death is announced of Prsf H Witmeur, IWessor of 
Mmeralogy and (.eology m Ihe Universit} of Brussels and of 
Prof Josef Luschmidt, at Vienna 

Sir John Tomes, F R S , died at Caterham on Monday, at 
eighty years of age He was elected into the Roytl Society m 
1850 after carrymg out valuable wirk referring to dental physio 
logy and surgery In 1883, with the late Prof Huxley, he was 
elected an honorary fellow of the Royal College of Surgeons, 
and three years later the honour of knighthood was conferred 
upon him, in recognition of hu services to hu [urofesaion 

We have already noted that an international conference for 
the [HOtecUOD of birds useful in ognculture, by helping to 
desU^ mjunous insectk, has recently been held in Paru Moat 
of the countnes in Europe were represented at the conference 
and It was agreed that vanous measures should be taken to pre 
serve useful birds and to protect their nests and eggs from 
desttuction A list of birds considered useful has now been 
published by the (Tommusion, and as tbu includes a number at 
our caged fhends as well as other birds at presemt ruthlessly 
saqnficed for ornamental purposes, the trade in birds in vanoni 
directioiu will naturally be curtBi)fd We learn from the AVkww 
Sntntffirfm that a period of throe years is to be accorded to 
the diflemt countries of Europe to allow them to arrange their 
laws m accordance with the pnnaples agreed upon by the 
Inteniatioiial CommuHon 

The proapectiu u iasned of a proposed complete directory of 
living botanists of all countries, incluMve of the officers of botanic 
gardm, institutes, and societiet, at also of their works and the 
botanical papers issued by them Any commnmcation should 
be made to Herr J Dorfler, III BonchgasM 36, Vienna, of 
the txManical section of the Imperial Museum of Natural 
History 
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Ml ]< T Com 11 r, the hoDortr^ eimtor of the Deputoeot 
of Bouny of the United Stitei Muionil Mnieam, imei en 
ippeal for infomuition oo the abangUMl met of pUnu by the 
nalivet of North Amenca accompanied hy mttrueuont at to the 
collecting of epecimeni, and the arrangement of the informabmi 
under vanom heads 

Wi learn from the BttamciU Gtuttt* that the Divincm of 
Vegetable Physiology and Pbtholagy in the United States 
Department of Agncultnre has had tinder cnltivation during the 
past year over looo vanebes of vdieat and oats. The grains 
hate been collected from nearly all parts of the world and have 
bfen grown chiefly for the purpose of obtaimng information 
upon their rust resisting qualities Nnmerom crosses have been 
niade, and material and frets obtained which will be used m 
further work 

A VAiUABLB memoir on the earthquakes of the Philippme 
Islandt has recently been published by P Miguel Saderra Masd, 
the director of the seismic section of thi. Observatory of Manila 
The work consuts of iss quarto pages, and is illustrated by 48 
{dates, re{n«senting the instruments used in the observatory, the 
distnrbed areas and isoseismal luie> of sixty one important earth 
quakes, and copies of some of the seismagraphic records, one of 
them somewhat resembling a bank manager s signature With 
a seismological dfaaervatory so well equi[i|)ed as that of Marula, 
a network of setsmic and meteoroli^cal stations slready 
Lstabbshed over the country, an energetic and capable director, 
snd numerous dMcVs, the Philippine Islands promise to become 
as im(>ortant a disuitt for studying earthquakes as the neigh 
bounng empire of Japan 

SoMB beautiful enlargements of phonograph traces are given 
by Dr John O Mckendnek in the Jaumai af Anaiam/ <md 
Pfysulagy, illustiatmg his pa|)er ‘ On the Tone and Curves of 
the Phonagra{di The accuracy of the {>honogra{di records is 
stnkingly exemplified by the traces of four Koenig tuning forks, 
giving 64, laS, 256, and 513 vibraUons per second respectively 
In each case, the length of indentations is half of that of the 
{Mfcviom set, and they arc of Ihe same character Traces of the 
sounds al a violin, flute, organ, mihtary band, and human voice, 
singing and speaking, are re(irodnced But these traces do not 
show the exact motion of the vibrating disc To exhibit this, 
the {dionogia{>h traces were converted into curves by a lever 
arrangement The lever ended m a fine jxnnt of a hard 
needle, which translated the up and down motion of the 
reproducing style mto a to and fro wave motion To get nd of 
all disturbing vibrations due to the needle itself, the latter was 
firmly fixed in a lead block to which the reproducing style was 
attached, and the phonogram cylmder was turned so slowly that 
Its motion was almost imperceptiUe to the eye By this con 
tnvance the uniform curves due to a tuning fork, the smooth 
notes of a pioeolo, the strong undnlabons of a bassoon, and the 
highly over toned npi>les of an old English coach horn were very 
effectively made visible to the eye 

A BKLB’ST number of Madam Madtama aatd Boctanakfptal 
yfroMse contains an article on Prof Bunge’s im{iortant paper on 
the tberapeutie value of iron, read at the Geram Congra of 
Internal Mndunne last qimig An intoestuig table is quoted 
diowiitg the amount of iron found in vanous food substiuices 
Spinach eoatains oonstdeiably more iron than the yolk of eggs, 
whilst the latter, agam, u superior m this respect to beef, next m 
order coming apples, lentils, strawberries, white beans, peas, 
potetoes, wheat, &c , and almost at the bottom of the list we 
find cow's mdlc. That this article cf food, of such great import 
ance in infipnt life, shonld emtam so small a quantity of iron, led 
Prof Bungs to o^nct a seriea of expenmanta on animals, to 
ascertam in what quantity iron was p re s e n t in the system of 
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animals of different age The hueiesting fret wga mdlflisbed 
that yonnger animals contain a much greater quniitT of von 
than adult animals, that the body of a rabbit or a gutfiea pig, for 
examine, one hour old, was fbimd to oontam more ffwm four 
times as much iron as that of anqilar animals two and a half 
months old Prof BqiM is of opmion that s long continued 
exclusive milk diet for infrM is not advantageous, but should be 
supplemented by the additloo of wheat {ireptrations Sbawfaetries 
and apples, however, beeoioe invested with fresh attractions by 
the light of these investigsho^fr The writer of the article suggests 
that reform is required m the aatmnistntKW of iron, and that the 
immense quantities of non m thcdiape of tomes, which custom 
prescribes for patients, iMSy very possibly, m a large number of 
cases, only serve to increase the disaomfort of the mvabd by the 
disturbance caused in the digestive fonctums of the body In 
conclusion the hope u ex{>ressed that Prof Bunge’s valuable 
results will set physwians to thinking more cf matena ah 
mentari'e, and less of matena mediea’ ' 

The imartcan fat July contains a statement of the 

advantages oflered for %entific study by the Missoun Botanical 
Garden at St Louis, and by the Hopkins Seaside Labomtory, 
situated at Pacific Ofovc on the coast of Cahfomia, and mam 
tainid the Leland Stanford Jumor University 

(jUAIN s ‘ Elements of Anatomy ” (Longmans tireen, ind 
Co ) u now m lU tenth edition The second part of the third 
volume, which has just been published comprises the descnjitive 
anatomy of the cerebto spinal and symiiathetic nerves, and their 
ganglia It u by Prof O D Thane, who, with Prof Schafer, 
edits the edition 

Wb have received the first port of a new monthly nucroscopical 
journal, the Zaitscknft fur augamuidta MtkrasJUfaa, edited b) 
G Marpnaann, and published by Thost, of Leipxig It will be 
especially concerned with tecbniqui and methods The present 
number contains papers on a new sjieaes of Saeuadatmus, by P 
Kichter, on modem imbedding matenals, by the editor, on the 
fixing of spores and pollen m glycerin, by H Reichelt and a 
number of reviews and notes 

The Central Meteorological Institute of Finland has just 
nsued vol xii (new senes) of its observations for the year 1^3 
This service is one of the oldest, having been established about 
1844, and reorganised, under the supenntendence of the Society 
of Saem.es of hinbuid, m 1883 Among its earher jmblications 
there is a senes of eye obcervations taken at twenty minutes 
mterval, from March 1848 to December 1856, tefbre the 
estabbshmeni of self r^uterug instrurocnu a labour whidi is 
{Xtobably without a parallel Phe present volume contains 
hourly observations for Helaingfbrs, particular attention beiiig 
paid to the character and motion of clondt, and to atmospherical 
klectnaty 

The eighth volume of the late Prof Cayley’s ‘ Collected 
Mathematical Papers” has just appeared The volmne contams 
seventy papers, numbered firom 486 to 555, publidied for the 
most part m the years 1871-73, and runs into 570 pages In a 
pre&tory note. Dr A R FoiSTth, the editor of thu and the 
remairang volumes, says that Prof Cayley had himself pasMd 
the first thirty aght sheets for press, and prepared one note 
The actual mannsenpt of thu note, which was one of the hut 
Cayley’s wntings, u reptodneed m fiw simile in the present 
volume, upon the kind of paper which he regularly used dnmig 
hu mathematical mvestigMhrau The remainmg papers will 
appear without notes and references The hny Uognqihical 
notice of Cayley, coatnbated hy Dr Forsyth to the Pratiadiaagt 
of Ihe Royal S^ety, u reprinted m the volninejast puhlUhed 

The sixth annual repost of the Misaoan Botaniesl Garden 
bears witiMsa that useful srork was ocoomphshed during hut year. 
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In ad<H^ ia the neeejatiy raatine work, wmal reienrches 
were cnnted ou^ and the remlti of itaie of thcM invettigetioo* 
are embo^ in the report Mr M A. Brannon, who occupied 
the Garden’s Uble at the Wood’s HoU Marine Biological 
Labomtocy, has hit studies on GrituutHa nearly ready for 
publicatioa The Director, Mr W Treieasc, has made a huge 
collection of the flora of the Asores, and is now working at it 
The collection fliUy represents the of those islands, and adds 
jamiewhat to what is known of the distcifaution of speaet through 
the group. The papers included’ in the present report are — 
“Revision of ^ North Ame^ean Speoes of Sa^ttaria and 
Lophotocarpus,’^by Mr J G Smith, who also describes a fcw 
new or little known species t “ iMtturia FlenJoHa,” by Mr 
Trelcase “ Studies on the Dissemination and Leaf Refl^lon 
of Yucca aUtfrha and othtf Species," by Mr U J Webber, 
and “ Notes on the Mound hlora of Atchison County, Missouri,” 
by Mr B F Bush The report u illustrated by sixty excellent 
plates. 

The additions to the Zoological Safety's Gardens during 
the past week include a Rhesus Monkey (Macaiut rhetat,^) 
from India, peesented by Captain Fitzgerald t a Common 
Marmoset (Ifa/a/e jotckat) irom South East Bnial, presented 
by Mrs. Florence Cowlard) a Serval {FtUs scnnl), a White 
necked Stork (Dusara epittcpui), a Vocifereoms Sea Eagle 
{A/uttus voider), an Antarctic Skua (SUrcararius antanheui) 
from Mozambique, presented by Mr W A, Churchill, a 
Cardinal Grosbeak {Carihnalit mrgtHiaMus) from North 
America, a Lazuline Finch {Gmroia pareUtna) from Mexico, 
presented by Miss E A. Krumbholz; an Orbicular Homed 
Lisard {Pkfytmama oriuulare) from California, presented by 
Mias Mabel Baker, a Fnlled Lizard (Cklampclosaurut imgi) 
from Roebuck Bay, West Australia, presented by Mr SaviHe 
Kent, an Orang outang {Stiaia saiprwt, 9) from Borneo, 
three Pratincoles (Glctrtola pratuteth), European, an Eyed 
Lisard {Lactrta occllata) from North A&ica, a Brazilian 
TotUiiae {Ttstmia fahilata), a Black Tortoise (T’ei/wiOi cardan 
aria) fi?om Brazil, deposited, two Plumed Ground Doies 
iGaapkaps phtm^era], bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
Tkrbistkiai Helium —The discovery by Messrs Ruogc 
and Paschen of the duplicity of the bright yellow hne seen In 
the spectrum of the m obtamed from clevdte, and of its apparent 
non-coincidence with the solar D, line, as announced in Naturr 
of June 6, has naturally led to the rcMibaetvation of the solar 
line. 

Mr Lockyer informs us that on June 14, observing in the 
fourth order spectrum of a grating having 14,438 lines to the 
inch, be found the Dkline in the ctuomospheie to have a con 
sidenble bieadth with rather uncertain indica t ions of doubling, 
vdifle in the spectrum of a prominence the hne wu much better 
deflnedL and was distinctly double, the less refimngible component 
bc^ tM fainter, as In the case of the gu from devdte 
WHtiiig under date June 3$ {Ast Nock 3303), Prof C E. 
Hale gives a pcelimini^ account of the observiuioiu he has 
made with the powerM .spectrosci^ of the Kenwood Obser 
vatory To eUminate the eflect or the sun’s rotation in du 
pledng the Unes, obtervatiotu were made of the chromosphere 
at the son’s mnrth and south ptdea 
On June 19 end 30 the chromospheric hne was found to be 
o $4 tenth metres broad, the wave length of the middle being 
detcrmiiied as 58y$*034. In the qwctnim of etch of two 
prombenoes bbeerred on June ao and 31, re Inconspicttous 
Mgbt line WRS detected on the len refoungfUe ifde of both 
linee beii^ narrow and dmrp, and the dStaocc between them 
being o 357 tenth metres, absence of metallic lines, other 
diea H a^ K. indicated that the fointer tine sras probal^ not { 
^e to the accfdentRl proximity to of a foint matalUc line. 
Further ohaamtunt on June 34 showw that the broad hne in' 
the chrotnoephere wu also divlitble into two parts, and it 
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became evident that the wave length of the D| hne d et ermi n ed 
on June 10 and 3o, as well as that datarmined by Rowland, 
must be aAoted by an error on account of the presenee of the 
foint line on the lesa refrangible side; So for, I’rof Hale hu 
not succeeded in obtaining a measure of the arave length of the 
more refrangible and brighter of the ac^ Da lines, considered u 
a separate Iwe. 

TTie resulta so fiur obtained may be stated u follows — 

X of solar Da hne (Rowland) . 5875*983 

„ ,, „ (Hale) 3875-9*4 

„ bniptest component of terreatiial hne 
(Range and Huchen) 5875 883 

Distance apart of components of terrestrial line 

(Runge and Paschen) o 333 

Distance apart of components of solar Da (Hale) o 357 
The wave length of the brighter component of the solar Da 
hoe remains to be determined befi>re the question of the identity 
of the solar and terrestrial gu can be regarded u completely set 
at rest. 

The announcement that the yellow hne of the gu from clei eite 
WM douUe, also led Dr Huggins to observe the cbromosphenc 
line In his first attempts ne foiled to see the line double 
(CketHual Nam, No 1853), but he now states that he clearly 
saw the Ime to be double on July lo, 11, and 13, the less 
refni^ble line being the fainter, ana the distance apart d the 
linek being about the same as that of the Imes in the cieveite gu 
according to Runge and Paichen (Act Natk 3302) 

It IS worth reczdling that Belopolsky observM the sofor Df line 
to be double in May 1894, and ascribed the appearance to the 
supeiposiUmi of a tellunc Ime upon the bngjMhu Prof Hale’s 
ol^rvations demonstrate very clearly that Belopolsky’s expbuia 
tion cannot possibly account for the doubling of the line u 
observed by him 

Ephbmbris hOR Barnard’s Combi, 1884 II —The follow 
mg search ephemeris for the return of this comet is due to 
Dr Berbench (,fr/ Nock 3301)1— 


Aug 3 3 33 9 




Dtd 


14 30-9 
>5 3*9 
i 6 97 


assumpuon iiiat the comet will pass tnrougn penneuon 01 
June 3. On June 30, Swift discovered a nebulous object 11 
R.A. 3o", dec! + ar which wu missing on July 4, and wa 
thought to be a possiDle return of the comet for which tin 


The August Meteors. —Shooting stars from various 
nuUants appear during the month of Augurt, but the most 
impiwtant shower is that of the Ferselds. ^eae are visible for 
a considerable penod, with a maximum on August la Accord 
iiig to Mr Denning, the ladiant pomt exhibits an euterh 
motion among the stars; on the loth it is situated in R.A 45 , 
deck 37* N , on August 3 it is m R. A. 36*, decl 53*, and on 
August 16 m R,A. 5/, deck + 38* The deiuity of the 
shower vanes but little trom year to year, the number of meteors 
seen by one observer on the morning of August ii being from 
sixty to eighty Unfortunately the moon rises abont nine 
o’clock on the loth, so that thu year only the brighter meteors 
wiU be visible 


TNE SUN'S PLACE IN NATURE^ 

I\ 

TN moat of the earlier attempts which were made to explam the 
^ orli^ of new stars, the leading idea was that of a single body 
bemg snddenly disturbed in some way, with the possil^ result 
that tha heat d itt interior became manifested at the surface 
Thus ZMIner, in 1865, mggested that the [dtenomena might h* 
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prodnccd by the bunting of the cntit which hod juat formed on 
the fur&ce of e sUu approachiiig extinction Again, in con 
nection with the new atar in Cotom, I pointed out in 1866 that 
all that aeetnad nectuary to get inch an outborrt in our own aun 
wai to increaie the power of hu co nvection currents which we 
know to be ever at work Dr Huggins at that Ume bebeved 
that the appearances were due to gaaeoua eruptions in a sii^ 
body, and that “ possibly chemical aettons between the erupts 
gases and the outer atmosphue of the star may have contnbuted 
to Its sudden and transient splendour ” 

Though /diner s theoiT was ftirther advocated by Vogel and 
Lohse m 1877, the idea that such outbursts can be p^uetd in a 
single body, without external mfluence, u now almost universally 
abandonca 

The alternative hypotheses mostly have to do with the possible 
action betweea, two bodies—an idea first suggested by Newton— 
and, as 1 have already pointed out, the etndmee that two bodies 
were engag^ m the case of Nova Anngse, at least, is conclusive 
Fven T>r llugmns has found it necessary to suppose the exist 
ence of two bMies, in order to explain the phenomena observed 

in this case, and Dr Vogel, who made »- -•*- 

observations during the appearance of this 

distinctly that we can no longer regard__ 

sii^e body as suflicient in sny explanation of the occurrence 
Notwithstanding the general agreement as to the presence of 
at least two liodies in the outlwrst of Nova Aiings., there re 
mam conudeiable diflercnces of opmion as to the natuK of the 
separate liodies and of the Lmd of interaction between them 
One explanation which has been suggested asenbts the 
luminous Meets to the development ofheatdue to the passage of 
a dark body through a gaseous mass, somewhat after the manner 
in which meteoric stones produce the appearances of shooting 
stars m passing through our atmosphere This kind of action 
was first suggested by Mr Monckinl88j but the possibilities of 
such actions have been recently more fully discussed by Prof 
Seel^r He jxiintsout that the photogra^ic mvestigations of 
Dr Max Wolf and others leave but bttle doubt that space u 
filled with more or leu extensive aggregations of thinly scattered 
matter, which may be called cosminl clouds, therel y xecepting 
my view of a “meteontic plenum 

If a heavenly body in raind motion becomes involved in one of 
these cosmical clouds lU surfiice will become heated, xnd the 
vapourised moducts will he partly detached and assume 

velocity of the cloud , the fluctuations of bnllianry of a new_ 

on thu hypothesis axe produced bv the varymg density of the 
cosmic cloud through which the body is passing 

This hypothesu of Prof Seellgers has bcM strongly com 
batedbvDr Vogel 

Another explanation depending upon the action of gases has 
been snggestM by Dr Huggms 

“The phenomena of the new star scarcely permit us to 
suppose even a paituil collision though if the bodies were very 
diHnse, or the approach close enough there may have been 
possibly some mutual mterpenetration and mingling of the rarer 
gases near their boundanea 

The idea that the phenomena might be produced by the close 
approach of two bodies, and the consequent disturbMees due 
to tidal acuon, was first started ^ Klinkerfues it hxs been 
recently strongly advocated by Dr Huggins, though I &1 to see 
bow It fits m with his nevioui explanation 
The tidal theory ditters from Milner’s only in asenbing the 
eruptions to the distnrbances produced by bdal action when taro 
bodies approach each other To employ the words used by Dr 
Huggins, the tidal actionmvcs rise to “enormous eruptions aS 
the notter matter fiom wijiln, immensely greater, but wmilar in 
kind, to aoUr erupti|H^* Thu explananon, however, has met 
with much opponticKn j^ysical grounds 
Thns,lW Seeliger wntes 

“The static theory of the tidea, which u used throughout, 
u quite moapable of ^ving a correct repres e ntation of the deform 
atxma whldi are doubtlw produced W the cloae paiaage of the 
two bodiet, for with very eccentric orotts (which it u necesMuy 
to aarame on other gtounds), the oaotinually vaiyiiig actioo 
would last for to short a time that one could scarcely expect to 
denve a trMwortfay conclnsum m regard to the actual ciicum 
stances &qta«coiiadeiaUon based on thefimns which the bodies 
could aasoMn eqndibnum ” 

Aflun, Vogel dejects that 

“Sent&de tidal eetion cannot he assumed to last for any coo 
udeiaUe tuner •• account of the great relative velocity of the 
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bodies, they would separate at the rate of forty ux miUioiu of 
nulet pgf (uty * 

These, however, are not the only olqections which may be 
raised to the idea ’that we have to do with phenomena of 
the nature of solar prominences, whether produced by bdal 
action m the case of two bodies, or by a bursting of the crust 
which u fonmim in the case of a star approaching the end of 
Its career as a lummous body In the first place, there u no 
reason to suppose that thejwointncnces m our own sun are pro 
duced 1^ aaion The feet that many of the bnes seen m 
the niectnun Nova Aungsr during its first appearance were 
comcident with lines seen m the solar chromosphere, appears, 
at fust sight, to support the idea, but, smcc the spectra of nebuke 
also show chromo^enc lines, the same argument might also be 

inu^e that vuy many will be prepared to believe that 
es, ^ if they are, they must be prominences 

Mr Maunder and others have pointed oat that if the 
phenomena be due to the formation of solar prommtncex, the 
bright lines should be duplaced to the more refrangible sides of 
their normal places, for the reason that only those prominences 
on the side of the star presented to us would be able to product, 
visible bright bnts, and such prominences would nccessanly 
have their chief movement in a directinn towards the earth We 
have seen hiwever that m Nova Aunge, the actual displace 
ment of the bright lines was just the reverse 
Again the f^t that Novi Aungte ended by becoming 1 
nelnila is difficult to reconcile with the idea that m its earliest 
stages Its luminosity was (uoduced by r utburstx of the nature of 
solar prominences Nothing seems more remote than the 
possibility I f prominences cookng down and becoming nebuke 
To have so called solar prominences there must be a sun 
to produce them, and that must remain when the outburst of 
prummences has teased, m this case the last stage of the 
spectrum of the new star should have resembled that of the sun 
The fimt that it did not mdicates how worthless is the prominence 
suggesuon in the light of modem knowledge 
Another very important objection to tne solar prommence 
theory is this If new stars are real stars capable of exhibiting 
prommence phenomena, then we have real stars ending as 
nebular and thus clashing with the idea now accepted even by 
Dr llugNs that nebula, are “early evolutiuiuu^ forms of 
heavenl]n^>ss hiirtber, if new stars be real stars, we should 
have to believe that the last expiring atmospheres of stars consist 
of hydrocen snd unknown gsses, out if we take the evidence 
afforded by the stars themselves, we find that instead r f their 
last atmo^here r nsisting f hydrogen it indicates carbon or 
carbon compounds 

It IS evident therefore, that at present there is no agreement 
among aulhonties as to which of the special theories I have 
brou^t to your n lice is to hold the field, each special hypo 
thesu haviiw got no further than a damaging cnticlsm from the 
authors of the others 

The remaming general hypothesis we have to consider is 
that advanced 1^ myself We have everywhere in space, as is 
now bemg revealed to ns, especially by the photographs of 
Baruard, Max Wolf, and others, meteontic aggregMons, swarms, 
and streams, the constituents of which are, comparatively 
speaking, at rest, or are all moving one way, if they are moving 
at all, and undisturbed, because they are not being interKCteo 
by other streams or swarms at any one tune But suf^wtuig 
any of these bidies crow each other, ai unfortunately 
sometunea excursiun trams cross each other, then there 
M a very contiderable diflference m the phenomena, there ai^ 
collisKnis, and the collisions produce increased li^t, and we 
think that a new star u beu^ bom Nothing the kind 
No new star is being bom , thm u simply a disturbanCL m a 
certam part of space, and when the disturbance cools down we 
shall find that that part of space is still afaaolntaly m the wme 
order In the case of Nova Aungm, and m the case of Nova 
C^fgm after the war was over, nebulm have been fimnd to lie m 
the precise positions oecupMd by the new stars, and the only 
thing that one has to say about it is that the nebwe were there 
before, but that m consequence of our inctnnplete mrvey of the 
heavens they had not bem observed 
After the new photographic chsrt of the heavens has been 
nude, in Aitnie umes, u will be found that all new stars sre not 
reslly newj^to the hghtiM np of somethmg whidi existed there 
■Iresdy The signment m this theory, you will understand, is 
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nunply thu SttppoM I light » match, the imaller the match 
the tooner will it go out, and tuniburly the huger a fire the 
kmger will it last So if y<m are dealmg in space with those 
lUnminatioiis which disappear m hours, day*, or weeks, you 
cannot be dealing with any large mass , therdbre the colhvona 
in quesuon cannot be between large masMS of matter, but it 
must be a questwn of colltsiaas amongst the smallest particles 
of matter we can conceive 

It IS mteresting to consider one of the possthslities which may 
uqiUin why small nebulae may be overlooked m telescopie 
observations In the so called achromatic telescope, all the rays 
of light are not brought to qmte the same focus, so that when 
uidimuy stellar obsnvations are bemg made, the focus is ad 
justed for yellow rays which are most lunftinous to the eye Mow 
the greater part of the vtsiial light of a planetary nebula is con 
fined to a single line of tlu. spectrum in the green, so that the 
focus which IS best adapted tat observations of stars is nut 
suitable for the observation of a small nebula, the nebula bung 
out of focus, and its focUe light thus reduced by the diffusion 
of the image This difference is much more marked in large 
than small telescopes, and Prof Campbell haa pointed out that a 
small nebula like Nova Anrige will in general appear relatively 
brighter in a small telescope than a large one 
I snU next go into some details touching the phenomena of the 
Nova m relation to the hypothesis 
hirst let us see the erucud phenomena we have to explain 
We have (l) the sudden bursting out of hght and accompanying 
spectra, (2) the indtcatKin of the existence of two bodies revealed 
the spectra, (3) the vsrutions and dimming of the hght and 
sccorapimying spectral changes, and (4) the final stage giving us 
the spectrum of a nebula 

Since the new era of speetroscopic work has be^n. Nova 
Aungu and No\a Nomue have proved to ui that the sudden 

.1.-*tiou was, to say the least, associated with two bodies 

It these were in different stages of condensati >n On the 
ibc hypothesis it was shown Chat the mam differences 
between bodies giving bright and dark line spectra is one of con 
demotion only a sjiarte swarm gives us bnmt Imes because the 
number of meteorites m unit volume is small and the interspaces 
sre great, s more condensed swarm gives us dark lines because 
the number of meteorites m unit volume is greater, and the 
atmospheres of cooler vapour round each meteorite m coUisian 
begins to tell because the interspaces are reduced I am the 
more jusufied m insisting upon the importance of thu view 
that two bodies m different stages of cnnoensation are involved 
because years after il was formulated Dr Huggins apparently 
smved at it independently- at all events he nudees no reference 
to my prior annoancements when he brings it forward as an 
exd^Uon of the phenomena 

The followuig quotations wdl show how this matter stands — 
“ If we osaume a bnghtemng of the meteor swarm due to 
culbsions as the cause of the so called new stars, we have good 
groundi fia supposing that m these bodies the phenomena stmuld 
Be mixed, for the reaaon that we should have in one part of the 
swarm a number of collisions probably of close meteontea, while 
amcam the outhers the colhdons would be few We shall, m 
feet, have in one part the conditions represented in CHass Ilia, 
and m the other such a condition as we get m f Cassiopeue ’ ^ 

“ The discussion of the observanons which have been mode 
of the changes that take place m the spectra of new stars, has 
already shown that the seouence of phoiomena ta strikingly 
similar to that which occurs in comctaiy spectra after perihelion 

S in general, bosrsver, there will be a difference 
j that m cometa there u usually only one ssrorm to be 
conai^ed, whereas In new stars, there are two, winch may or 
may not be equally denie# In new surs, we have accordiimly the 
ntegiatioo or two ^ectim, and the spectrum we see will dqiend 
upon the deniitiea and relative velocities of the two swanna' ‘ 
"The qiectium of Nova Anngte would suggest that a dense 
swarm la monM towarda the earth snth a great velocity, and 
posaing throuip a parser swarm, which is remahi^ " * 

"Tw circumstance that the receding body emitted bright 
hnes, while the one approaching ns gave a contmnoui spectnim 
with broad ahaorptnui lues similar to a white star, may, per 
haps, be accounted for by the two bodies being m Atferat 
cvoluttoQaiy stages, and consequently diffoing m mfibseoessand 
tempemtnre.” * 

tHsTSmbwillr loGkyw BS.vdjdUi p.147 
S Hoy 16, iSgs W Prrt R 8 ve) U p, 49s, 
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Mow two sheets or strLoms of meteontes mterpinetrating and 
thus causing collisions will produce Innunosities which win in 
dicate the condensation of each, and the spectra of the two 
Nova we are eoosidenng thus indicate that the coUidiiy swarms 
were of different degrees of condcnmtMn, and the variations of 
light observed indicate several such encounters between less 
dense twaimt after the most dense one had somewhat cooled 
down The final stage was arrived at and the pure nebula 
spectrum produced whm the most condensed swarm had ceased 
to mdumte any disturbance after all the others had returned to 
their pnatine quiet and invisibili^ 

It u important to insist upon the fimt that the nebul'e ore now 
almost gcMsally conceded to represent “early evolutionary 
forms ” We have then firum the nrst appearance of a Nova to 
the lost a " backwardation ’ m the phenomena ending in an 
“early evolutionary form Increase of temperature is accom 
panicd by spectral changes ui 1 certain order, if (he temperature 
It redncM the changes occur m reverse order, until finally we 
reach the “ early evolnbunary form, which cannot be a mass of 
gas because its temperature ib lower than that of the sun which 
■t IS potentudly, ana it must contain all the substances eventually 
to appear m the atmosphere of the sun 
On the hypotheuv then, we imagine a nebula in the position 
occupied by Nova Aunge not chronicled fi>r the reason btateil 
Ihis nebuhi u approo^ing us It was disturbed by a much 
sparser stream leaving us the relative veluaty being over 500 
miles a second During the time of nnpact, the disturbanm 
produced in ihe two swarms gave rise lo bright line spectra in 
the sparse swarm, and to dork line spectra in the more condensed 
one The spectrum of the sparse swarm disappc us the spectnim 
of the dense swarm changes gmdually from dark to bright lines, 
and ultimately it puts on the onginol nebula spectrum II is 
still there, and stiu approaching us 

We have next to conuder Ihe objections which have been 
urged against this hypothesis They are of a most tnvud nature 
An objection made by Vogel is that it is mi probable that the 
veluaties could have been so meat after collisions The reply 11 
easy The light was ( roduced by the disturbed members u the 
two swarms which escapeil end on collision On the meteontie 
hypothesis we can escape from the difficulties produced by the 
old idea of eollisic ns en hU< buch objectors would urge that the 
velocity of a comet as a whole would be retardetl by passing 
through the sun s corona but we have mstances to the contrary 
Another objection haa been raised by Dr V igel because m 
relation to the Nova I dul n I restate all I tad previoasly 
written concerning the origin of the cause of bright and dark 
line spectra m stars It hta lieen difticult for him to understand 
how one (temporary) star should have bright lines ill its spectrum, 
and another (temporary) star should have dark lines All I can 
say IS that upon such objectors lies the onus of preduemg a more 
simple (and yet sufficient) explanation than that I have suggested * 
J Norman LwKVgR 
[Tobt (mttHnal ) 

THF INTERNATIONAL OFOoRAPHICAI 
CONGRFSS 

'T'lIE International (.eographical Congresi, now a rect^sed 
mstitution, has this year met for the first tune on Bntish 
ground Originating in a festival oiganised to celebrate the 
inauguration of statues of Mercator and Ortebus at Antwerp snd 
Rupdmond, the first Ckmgrcss was held at Antwerp in August 
1 It has bom stated that the metaonue hypochciu haa received a iiual 
UosZ-from tbs oUHTTattons of the Nova (AittKvmf mnd Aitrtfluuti, 
rSos, p BOfi. Capable and unpntjudiesd pereons I ilunk will nor bt ibn 
opinion f append a quotation from on article by Prof Campbell whicb baa 
"<~wsd nnee the lectum were deUveiSd 

is beams up<*> any poeuble theory of Nova Anncm perhaps it will 
• out of plea to ssy ben what 1 sold last wlntar m another jouniil 


Y1 be Harvard CoUege Oheervatcey has ah 


-of place to ssyhe 

(Pub ASP W sa _ 

both Nova AnHgm onTNova Noemm at discovery possemed substantially 
i d i n t i cal anactra of bruht and dark linas amtlarly and squally duplocad 
Beth diailnislMid m b^hineia and both aanimwri the nebular of 
iseclrnm The now star of iSyd in Cyanna probably had nearly an idimtical 
kiiloty poaong from a bnsht star with a qnotniia of bright and dork hues, 
lo a Cunt oUset sritk a spectrum conustuiKaf am bright iim (undoubtedly 
the uebular line A 5010 or the two nebulirBiies A aoie and Asgfocombniedji 
Wa may ssiy that only five new sum have been discovered sinoe the 
anp h ca H cn of the qwcttoieope to wtrononucol laveeugotions end thu three 
of theia have had Mbstaathdly tdantmel qpeetruaoqpR hatones This is a 
* " ■ ' *■*- s^ We cannot say whu the fliD slgnitlcance of ihjo Ihct is 
ivsr u very elsu dm sptrtnf iheoncs propeonded fay 
—- — tcoount fcr the phenomena obeervad m Nova 
rgiveway tathtmongnsrmftheanas (Ittrw 
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1871, under the name of the 
uhiquet, dounogrephiQuee, et 
influence erf the letivel of « 


' Congr^ dee Sciences 0 


nces 

j . 1 _ * under the 

influence erf the letivel erf 0eofi«|])iiaal leeming subsequent to 
the Fnneo German War, it has met Atom time to time at diflerent 
centres, gaimng strength and vitality on each occasion The 
second Conness assemhled at Paruui 1875 , the third at \ enice 
in 1881, the fourth at Pans in connection vrith the Great 
Fxhibition erf 1889, and the fifth at Berne in 1891 In each case 
the representstise (jeograpfucal Seicietyof the countr} concerned 
uas responsible for the organisation and arrangement of the 
melting, and at Berne it was defimtefy resolved that in future the 
Congress should hi consUtuted at intervabof not less than three, 
nor more than five }eats, the resolution taking practical shape 
in the acceptance 1^ the Royal Geagnphical Society of the 
reaponutnlities of a meeting in Lon£n in 1895 A proposal, 
emanating from the Berne Geographical Society, to the effect 
that the chief officials of each Congress shall retam office until 
the meeting of the next, is to be submitted this year, and its 
acceptance would mark a further step towards the estabhshment 
of a great permanent organisation for the systematic study and 
ex^ration of the globe 

The sixth Congreu differs from its predecessors m a charac 
tenstically British foshion inasmuch as it is practically a pnsate 
enterpnse , no State or municipal aid being fc rthcoming, as on 
preiious occasions Nesertheless the Renal Geographical 
Society aided by grants from a few of the City companies and 
by pmatc generosity has been able fully to c ipe »ith the de 
mands made on its resources by the immense influx of geo 
mphers from all parts of the world Accommodation has been 
found in the Impiml Institute which affords ample room for 
pnvate and publm business meetings, for exhibitions and for all 
manner of social functions, as well as opiiortuoity for that pn 
sate mtercourse which goes so for to enhance the salue of such 
meetings The Corisress is under the patronage of the (jueen 
and the Pnnee of Wales, and the honorary presidem^ of the 
King of the Belguins, (he Duke of Connaught, the Duke of 
V ork the Crown Pnnee of Denmark, and the C rand Duke 
Nicolas Michailovtch The President is, according to the custom 
of the Congress, the President of the Geographical boaety 
under whose snspiees it meets in this case the President of the 
R^l Geographical bocittv, Mr Clements K Markham C B , 
F K b A laige number of eminent (Miblic men and geographers 
have accepted the position of honotaiy sice presidents 

The work of oigimisalion hoi been earned out ^ a number of 
eommittees, under the chairmanship of Major L Darwm K I 
the general secretanrship is in the hands of Mr J Scott Keltie 
and Dr H R Mdl, and the exhibition is under the direction of 
Mr E G Raseiutem Mr John Coles, and Mr John Thomson 

Id devising the nneiml arrangements, it hxs hitherto been 
the practice to abstain from fbnnulatmg any ngornus rules and 
to lease the manamng Soaety a pretty free hand In soi 
cases, notably at s enice, the Congress was somewhat osi 
whelmed by the exhilntion of geographual objects while 
others undue subdivision mto sections has tended to detet a 
of the most praiseworthy objects of the mcetmg Profiting by 
the experience obtained, the Royal Geographical boaety has 
kept the range of the exhibition snthm coroparatisely narrow 
limits The Geographical Vxneties of PUns, Berlm, and St 
Petersburg, and various Government departments ami pnvate 
individuals m all parts of the globe have sent representative 
exhibits of recent work, and the collections base bMn m many 
cases arranged entirely by the exhibitois. Another department 
u devoted to pamtings and photographs of geographical mteiest, 
including, amonnt other things, a senes of historical portraUs 
of emmeat travellers, cartographers, and geographical wnters, 
many valuable sketches and ^olographs coninbuted by explorers, 
and lantern slides and duigrams adapted to the purposes of 
geographical education A third section, due to Mr E G 
RavansUin, consisu of a loan exhibition, intended to lUustrate 
the devetopmoit of cartography from the time of Ptolemy to the 
and of dm eighteenth centnry Mr Ravenetem is to be con 
giattilateil on the achievement of a lemarkable success, tor 
white no impotrtant stage of progreas le unrepresented, those 
lUuatratcd byeu similes only are wonderfully few The collec 
tloa inclndes many pcmeless exam^es, such os the Le 
da Vlndma^ib^^^to the ^ uaen, the “Henry II 


_^ . _if and Bolcarres, the MoHineux 

gfoba from the hbnry of the Middle Temjde, the Agss map <rf 
Ixnidoa from die Guildhall, the maausenpU of the early Indian 
enmys by Kitchw and Rennet, Tojiping, Maclutr, and Mackensie, 
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from the India OflSce, and extensive eontiibutioiis from the 
hbnnes at Lambeth Pekee, the Admitahr, die Ordnance 
Survey, various Geographical Soaetiea, and the mivmte coSec 
nans ^ Mr b W ^ver, Mr H Yates Thompson, Mr E A 
Petherick, and many othm It is to be notao that the cata 
logne of thu exhiUtion, with its appended list of maps, poito 
m, and adoses in the British Museum, fims an exceimt nbUo 
apical oudine of the subject 

A similar collection, thowh on a necessarily mtaller scale, bos 
ten made by Mr John Coles, m the department of survqnng 
id meteorolagical instruments The exhibits of the Hyw 
anhic Departmmit of the Admiralty and the Ordnance Snrvw 
>f great historical interest We could have wished tt 


has been kept 
While no attempt 
grammes the whole range of geograjdiy 

the chief effort ■'—*—• -*- - 

which concern 


deep sea explorations, especially as thor modem developments 
are so well illiutmted hy Prof Otto Pettersson and Or 11 R 
Mill 

A final section of the exhibition conaets of the most recent 
equiiunents fur exploration, surveying, mapping, and teaching 
gepmphy shown by numerous private firms 
The vame leading idea, that of represenuim general features, 
arranging the work of the meetings 
— — .. pesent popular pro 

.. -„-has been covered, and 

effort directed towards furthwim those larger interest!, 
>ncem all geographers, rather than to the discussion of 

_nute techmcallties however impmtsnt in themselves 

Thus general meetings are to be devoted to Polar Exploration 
the development of Africa, P xploration, and Caxtogra{diy, and 
sectional meetings deal with Geographical Education, Photo 
graphic Surveying Physical GeognMy, Geodesy, Oceanography 
Oeogra^ical Urthugiaphy and Domtiuas, and Limnology 
The date of our going to press constrains us to defer a report 
of most of the wrrk done in all these diffident departments until 
next week except in so &r as the earlier meetings are concerned 
On Pnilay evening (July 36) the delegates were presented to 
H R II the Duke of 1 ork by the Ambassador or Charge 
dAffeires of their respective ctnntnes The following were 
represented either by (mvemment delegates or by delegates of 
(>ecgraphical Soaeties -—Austria Hungary, Belgium, Dmmark, 
France, C.ennanj Greece, Italy, Netherlands, Norway 
Portugal Roumaiua Russu^ SpM, Sweden, Switserland 
Turkey United Stales, Mexico, Bmal, Japan, Pema, New 
South Wxlti New ^exland, Queensl^, South Australia, 
Tawnania \ictona Western Australia, Cape of Good Hope 
and the Imted Kingdom After ^ pnvate reception, the 
Duke of ^ ork welcomed the whole Oongress in the name of the 
Queen and the Pnnee of Wales and the President mode a bnef 
address of welcime on behalf of the Royal Geographical 
Soaety, the other Bntiih Geographical bocteties, ana the 
(.eographers of the Umted Kingdom The Hon Chief Justice 
Duly Ilf the New V ork Geographical Soaety, the oldest Pre 


I schools and 


Institute where music was discouned by Strauss orchestra 
On Saturday (July 37) the Congress assembled at 10 a m to 
hear the President’s opening addre<«, which paid a gtacefril 
tntate to the geographicBl wprk of the nations whose delqpt^ 
a^ representotives he cordially welcomed, and nvc a forecast 
of the work about to be undertaken by the Congress A vo« of 
thanks was proposed by Pnnee Roland Bonaparte, and seconded 
^ Prof von den Stemen At noon two sectioas were frirmed 
In Section B, which was preyed over by Mr Mailcham, 

supnorted by Chief liistice Daly and Prof yon d -- 

Prof I evasseur read a paper on geograi^lb 1 

uraveraties, which outlined a system <rf geogiaphtei_ 

es^n^ thi^h pnmaiy, secondary, and higher MUgCM 
SellorTorres(^pos lunio^ the views ex pre s s e d byPm 
^vasseur, end diseuinon was continued tor M Lndovic 
Dimpeynm The importance of a umvermy ttammg for 
^bers of geography sras urged by Dr R ■" 

Ae second paper, lU the netSs of geo ^ phy h 
were set forth by Mr A 

icreafter Dr W Henkel allowed a paper on 
end history m schools, standing m & name, 
j as read, in order to allow tune for discitirion 
- J Mackinder advocated the estabhdiment of 
a centra school of geography iq London, in order to plaee 

geographical teaching In twcountiy on a proper ibothy mr 


ST'S 



August i, 1895] 


NATURE 


33 * 


G K Hoqm refcmd to the work done bjr the London 
Chanber of Commerce, and the ducniiion was contimied 
Memra PhiUipa, Boig^ Batalba Reu, and Yule (Mdhatn 
The Premdeiit propoeed that a committee, conueting of Chief 
Justice Defy (chauinan). Prof Levaamur, Prof Le hm an n , Mr 
Mackinder, a^ Mr Herbertaon, should be appomted to consider 
a reaolutioa on geopaphical education, to be submitted to the 
Confcreaa 

Section C, whfch met at the same time, concerned itself with 
photographic surrmnns The presidential chair was occupied 
hf Frlnee Ridand Booaparte and Geneiul Walker jointly in a 
paper read on hia behalf by M Schrader, Colonel Lauasedat 
considered the application of (diotography to the rapid deter 
minatioa of pomts in levelling, and a combined camera and theo 
dobte was mdubited M de Odchy, in ducuasion, insisted that 
photography must always be merely auxiluuv to tnanculation, 
and must not in any way replace it and Mr Coles deacnbed 
his work in constructing a map of the Caucasus from photo 
gmphb alone Captain £ H Hilh, then read a paper on thi 
determination of terrestrial longitudes by means of photography 
in which he descnbtd improved methods of exposing and 
measuring plates used in photogmphii^ lunar distances 1^ 
means <a which he had obtained better results than those 
obtained I7 Schlichter and Range An abstract of a paper 
by Prof J Thoulet, suggestmg the extended application of 


The result of experiments directed to this end i!> to show that 
no combined hydrogen u, present Gde was extracted from 
nineteen grama of broggente by heating it in a combustioa tube 
to dull redacaa, the tumliustian tube was connected vnth a 


Monday to leu than me small babble The faeougente 
yielded about 75 c c of gas, a large pwbon of which was 
absorbed by cauitu soda, leaving about if c c \ second 
chargi of 18 3 grams gave 58 5 c c , and a third, of 22 1 grams, 
nve 66 o c c The am unt of gas evolved depends laigtly on 
the temperature The e\ dution u rapid at fm, but becomes 
vero alow after three hours, and the heating waa always stopped 
before idl the gas which might have been extracted hod come 
off The last portions as will be seen later, were extracted by 
fusion with hyorogLn jmtassium snlj^te 


Stewart a camem for producing rfootographs of the whole horuon 
and the proceedir^ closed with an informal communication by 
M Janet on the drterminatiun of longitudes without instruments 
of precision 


(II ) TjU Pr«p<Hut »f Hthum 

■pROM what has preceded, it appears that up to now only three 
mmenlsare available as sources of helium, unless, indeed, very 
large quantities of saroarskite and yttrotantalite are worked up 
These three arecRveite, the uraninite investigated by Hillebrand 
and brogjmte And here wt wish to express our indebtedness 
to Prof Brogger for his great )undiKss m placiitg a large stock of 
bmmnte at our dispMm It has furnished a huge quantity of 
(he helium svhich sve have had in o\|r handa. 

Althou^, so &r as xre wen able to judge by throwing into a 
two i«sm spectroicope of ^wnii}g a the spectra of samples of 1 
gases obtained from tne minerals previously menuoned, all the 
mecimena of helium were identical still a further proof was 
dmirable Owing to the small quantities of gu yielded by these 
minerals, amounting m most cases to a few c c , it was impossible 
to oscertam whether these wunples were of the seme density, 
but the case was different with the gas from cRveite and from 
broggente In each case a sufficient quantity was obtained to 
make it posnble to determme the density with fair accuracy It 
will be dmvement therefore to describe the methods of extrscting 
the gas and the methods determining its density 

In the communication to the Royal Society it was suted that 
the mazimnm density of the original gas from deveite was 3 89 
The spectroeoqpp shojrpd the preeence of nitrogen in thiseemple , 
the buds were very bnlliant at high preesure, but on reducing 
the pnmare tlw yellojr Hue became bnlliant, and the nitrogen 
mectrum diaappoared Thu always ^pperu srhen the tube has 
phumum electn^ apfl a tttong discharge u passed for a con 
sideiable tune An attempt was made to remove the nitrogen 


there u no known method of aepaiating helium 
It appeared unpdrtant to decide whether the fou evolved from 
them minerab is hebum, or a compound of hydrogen and 
helram, for m the prebmmaiy set of expenmenu the treatment 
w such that a bydnde would have been decomposed either 
^^wriuog snth oxygen or by passage over co{ffiet oxide at a 

J FR Sr pr J Mcnasii Olli* snd 

^«^lnr*a,nadrtHAr*ilwCbmicalS«;ittvan Jniwso (CantiniMd 
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Thu crude pmuct from broggente bUckened mercury, 
doubtless owing to the presence oTnydrogen sulphide 
The density of thu sample was determined, the dxta are 
these 

Volume of bulb 33 023 c c 

Tempetarure 22 9 

Prcstute (corr ) 766 7 mm 

Weight o 0327 gram 

Density (Os 16) 1190 

The exceedingly small capacity of the bulb calls for some 
remark, but for no apology The object here u, not to 
I determme the density with the utmost accuracy but to secure u 
guide, sufficient for our purpr se which will indicate the prob 
xble molecular weight Now the hydrogen contained in such a 
bulb at o* ar d 760 mm weighs approximately o ooro gram 
A sensitive balance by Oerthng adjusted for the specuf purpose, 
ciuld easily be read to o 00005 without resorting to the 
the reading if rscillations of thi pointer and thu gives an 
xtcurscy of $ parts m 300, or 1 7 per cent Hence the density 
of hydrogen, tlius determined, might vaiy between o 9S3 and 
I 017 It n evident that such m approximation is quite 
sufficient for our present puipose The total volume of thu 
gas was 124 5 rc A solution of soda was mtroduced tw 
means of a pipette and after all absorption had ceased, 
the residue measured 78 0 c c The density vras again 
determined 

Volume of bulb . 33 023 e e 

Temperature ai 6* 

Pressure (corr) 765 4 mm 

Weight o 0058 gram 

Density (0= 16) 2105 

This was now left in contact with palladium sponge for a 
n^ht IIm sponge was mxde by redueing the chlonde in a 
current of hydrogen, st a dull red heat As it was some 

what porous, it was hammered on a steel anvil before intro 
ducing It into the gas which, of course, was confined over 
mercury The euntractiun amounted to about l/30tb The 
density was again taken 

Volume of bulb 33 023 c c. 

Temperature 19 2* 

Pressure (corr ) 760 a mm 

Weight o 00630 gram 

Dcnniy(0wi6) . 2284 

This gas had undergone no treatment which sras of a kind to 
remove combined hydrogen, unlett, indeed—a very improbable 
aasumpuon—It be supposed that the eompound di^d be 
decompoeed by contact with metallic palladium The gas was 
therefore placnl m contact wiUf copper oxide, wk^ had 
previmuly been heated to redneai m a vacuum, and a tube filled 
with phoe^Mne anhydride snu eo interpoeed as to absorb any 
water produced The gum in iveighf of thu tube was o aoi6 
gram, indicating the oxidation of about 2 c c of hydrogen In 


if hydrogen In 
ir after treatment 


le dwity waa again determined 
Volume of bulb 
Temperature 
Praaeure (corr ) 

We^ht 

Dnuity (0=i6) 
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We gi\e timi inmutet> all the detefBiiiwtioa of rlenstW of 
SI ch Mmples, beLuisL, although th» tefoc to an imnerMctly 
I unfied «am|^, yet th^ show that the densit} tt siry low, and 
they trace, moreover the gradual change as one ingredient 
after another is removed 

The bmggente which had been heated in a vacuum was next 
fused in succenive portions with h ydroyn potassium sulphate 
A large quantity of^s was evolved, oonrating of sulphur dioxide, 
carbon dioxide, nitrogen and helium Tte sulphur dioxide was 
removed with chromu: mixture, and the carbon dioxide with 
caustic soda, the yield was 45 c c The densil) was then 
determined 

Volume of bulb 33 0*3 e c 

16 18 


7S6 7«i« 
00056 gram 


Temperature 
Pleasure (eort ) 
Weight 

Density (O-16) 


753 3 mm 
o 01035 gram 
3748 

No altervlion in v> lume occurred on passing the gas fur 
several hours over red hot copper oxide ilence no hydrogen 
was present in the free state , and if combined passage over 
co^r oxide does not decompose the hydnde, is was seen 
b^re when the water jitoduced was weighed It may be 
remarked that every known hydnde would yield its hydrogen 
on such treatment 

This sample of gas was next circulated over red hot magnesium 
for several hours It is hardlv necessary to state that the mag 
nesium was first heated to redness in a vacuum so as to remove 
hydrogen In case any should escape removal, however, a red 
hot tube of copper oxide formed part of the arcuit os well as 
a tube filled with phoiphunc anhydride Some caustie soda 
solution W1S present in the reservoir above the mercury, which 
would have aWirbed the products of combustion of any hydro 
carbon present The densit) of this gas wascalculated from the 
data appended 


Volume ff lull 
Temperature 
I ressua (eorr ) 
Weight 

Density (O = 16I 


31 033 c c 

o 00845 gram 
3037 


On examining the magnesium tube, after it hod cooled, it 
found that on moistening it ammonia was evolved The gas 
was, thereibre, again circulated over magnesium at a somewhat 
higher temperature, so high, inde 


he gas n 
Cm pui 


the tubes, an accident _ . 

the weighing bulb hod to be filled at a somewhat reduc^ pressure 
The density is given below 

V olume of bulb 31 023 c c 

Temperature 18 33^ 

Ihessure (corr ) 615 8 mm 

Weight o 0049 gram 

Density (O = 16) 2 187 


Again on moistening the broken u 


1 lube. 


red litmus paper blue 
A further expenment was made with bro^nte 30 8 grams 
were heated in a vacuum and the gas was collwted over mercury, 
on to the surface of which a few c c of caustic soda solutimi 
were inttodoeeik The yidd of m was 65 c c Itwasarculated 
osrer copper oxide to remove hydrogen, and its density was then 
determinM 


\ olume of bulb 


Volume of bulb 
Temperature 
Presoure (corr ) 

Weight 
Density 

The copper oxide tube was omitted during tbu circulation; 
hence the density was low, 2 044 The spaetrum of this gas 
showed hydrogen bnes and feeble mtrogen bands,. A second 
determination of density, in which the bulb war Mhly filled, 
gave, at the same pressure and at a temperatvre difieiing by 
only {‘from the prenoas one, an tdentmal wafflit Portlier 
circulatum for a whole day over led hot magnesram, raised to 
the highest temperature which the tube could stand, gave a 
specimen from wnich hydrogen and nitrogen were absent, at 
least, the barest trace was \^le m a vacuum tube filled at a 
fiurly l^gh pressure, and care was taken to interpose a red hot 
copper oxide tube, and, os usual, a tube contaming phosphorus 
pentoxide The iJect of this cuculation was to raise the 
density 

Volume of bulb 33 023 c c 

Temperature 17 l 

Pressure (corr ) 763 2 mm 

Weight o 0060 gram 

Density (O - 16) 2 152 

It IS of interest to note that this nmple, procured by heaung 
broggente in a vacuum bos a density {nactically identical with 
that of gas obtained by fusing broggente svith nydrogen potas 
Slum sulphate that sample had density 2 187 

We next pr iceedcd to extract the gas from 6 96 grams of 
Swedish clhveite When heated m a vacuum, the gas was rapidly 
evolved at first, more quickly than from broggente About 
60 c c were ol timed and, after treatment with soda, the residue 
occupied 26 3 c r As this was not sufficient for our purpose, 
and as we had already by density and spectrum proved the 
identity of gas evolved hrom broggente on heating, and on fusion 
with acid sulphate the amaimng clevette was mixed with about 
five times its weight of fused and dned hydrogen potassium 
sulphate, [daced in a tube, and heated m a vacuum A further 
quantity of gis was evolved, which was at once treated with 
caustK soda solution Both quantities of gas were mixed This 
sample was then circulated over copper oxuie for several hours, 
and the density was then determmed with thi following result 
33 023CC 

1943' 

763 a mm 
o 0061 gram 
2 205 

The spectrum of this gu showed the merest trace, of nitrogen, 
but no nydrogen The density, it will be seen, is pracU^y 
comadent with that of the m from broggente It is note 
worthy that the gas from cICveite contains no mtrogen We 
are absolutely certain that the presence of mtrogen m the m 
from broggente is not to be explained by lealrage of aur, nr 
the tightnus of the apparatus was frequently tested during each 
operation 

We have therefore three determmiUons of density, and the 
mean may be taken os approximately correct to within ox>5 
They arc 

Gas from broggente by beating . . 2 152 

(jas from tmiggente with IIKSO4 2 187 

Gas from clmiie „ a 205 


33<W3c 

1970’' 

7567"" 


The density of this sa_ 
prenoas samplr, 2 606, c 
been purified '— •— 
very Bot mat.--,- 

certain that for many hours the _ _ _ 

magnesram vapour, for the magnesium had been compieldy 
voladlued put of tiie hot port of the combustion tube, and trad 
coodnaed at tip cool end Again, the product, when raoutened 
showed the reactions of am moni a , ptonng that nitrogen had been 
removed The density of thu sample eras next takm 
NO. I344i VOL. 52 ] 


Mum 


». a 181 


All these samples of gas were now mixed and pass e d through 
the usual absorbents kx mtrogen and ftir hydioeen, namdy 
magnesium, copper oxide, soda lime, and pboaphorie anhy 

dnde The denstW of thu sample wu then d-- —*■ 

the larger bulb The ei * ‘ 


than o 3 per cent, and u probably 
less. Of course, the punly of the gas would affect the result 
The data ore as follows 


Volume of bulb 
Tempeiatme 
Pre«ure(corr) 
Weight 

Density (O ■ 16) 


i6a 843 c 
1707'^ 

764 9>nm 


a ai8 
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"nt WK* U»(Ctk €f scmtJ WM determined with thu Munple of 
M in • tnbe l metre in length and 9 mm inlemel diameter 
the Tibnting rod waa 580 mm lon^ We found it exceedingly 
difficult to procure a tnbe m which really good aound wavea 
could be shown with hebum, indeed, we were on several 
occaaions nearly deapaimw of gaming mir otnect But at lost 
perfect wavea, eaaily read and easily counted, were produced, 
and raeaaiiiiipi^ta were taken with the following reulta 


i.pg ,K 986 976 983 1000 gS6 979 mm 

Mean of all, 98 8 mm at 18 9° 

In air a similar senes gpve the numbers 

S«ne> I n 111 IV V 

Half wave length 36 00 36 03 36 11 35 89 36 16 
Mean 36 04 mm at ao t* 

The rauo of the specific heat at c matant volnmc to that at 
constant pressure for air is i 408 , thst for helium is— 

(^«*)*x(»^Jj)JL.4 479 (988).,, ai8 1408 .63a 

Thu sample of gas was again circulated over veiy hot magne 
num and copper oxide for seven hours, the magnekium had no 
smell of ammonia when breathed on nor did it turn red htmm, 
paper blue untd after long standmg The magnesium was 
mostly volatilised out of the not part irf the tnbe 
The of this sample of ^s was determmed 

Volume of bulb ]6a 843 c c 


Temperature 
Pressure (corr ) 

Weight 

Density 

le wave length of sound a 
iforc The figures are 


evolved But the attempt was iiuitlesS, no gr, w u absorbed 
When all the gas in the tubes had been pmnp^ tut, aito they 
were cold, heating faded to cause the evmtion of more gas 

A furthtf expenment was made, in wluch metslhe uraniuni 
was heated to bright redness with a blow pipe in contact snfk a 
mixture of helium and oxygen, the latter ^ being greatly in 
excess Bnt, curiously the oxidation M the urinium was very 
Jow, and all the helium was recovered, none having been 
absorbed The eomhti ms have yet to be discovereo under 
whiih hebum nm lx. ma te to combine snth oxides of uranium 
so as to reproduce the natural product 

7ke Sotuhihty of Stltum 

Helium IS very sparingly soluble in water V determination 
made hy the method previously descnlied fti argon {Pit/ 
7hww A, 1895 37) pave o 0073 as its oieflicient at 18 a“ 
The tnbe contained 16a 3 arbitrary divisions f which a6 o 
were occupied by helium and 1363 by water After shaking, 
the vcdiime of the helium sras redwed to 35 o divisions, ai^ 
ihM of the water was increased to 137 3 \s 137^3 absorb 
tv, t volume of water absorbs 00073 volume The whole 
apparatus was jacketed with running water during this expert 
raent 

This IS the lowest n lubilily hitherto ten ided Generally 
speaking the solubihty of a gas is related to the temperature at 
which It condenses to a hqmd, and the sparing solubility of 
helium pomts to its hav ng a very low boiling point nx>f 
Olsxewski has kindly undertaken to make experiments on the 
temperature of lujuefiction of helium, and it will be mteresting 
to find whether its boiling point does n it be helow or, at least, 
as low as that of hydrogen , for their molecular weights ate not 
very different and helium is a monatomic gas a ci ndition which 


O 0378 gram 

*133 

re determined in the same tube 


Mean of all, loi $ 

The ratio of the specific heats of helium calculated from 
these numbers as before, is i 653 a sufficiently close approxima 
tion to the theoretical number i 66 In the case of argon the 
purest speamen obtained gave for the ratio i 659, and as 
remarked (m the PMesopktcdi Trauttuttons, 189S, 53) not 
much dependence can be placed on the accuracy of the hist 
figure 

The result of these experiments goes to prove that the density 
of the gas named helium is not less than 3 13, and that it hu 
the same claim to be considered a monatomic gas as mercury 
gu i or if It u a mixture, it must be a mixture of monatomic 

gases. 

As hydrogen was often evolved along with helium from 
minerals, it occurred to us that if a definite ratio could be £^d 
between the helium and the hydrogen evolved by the action of 
acid, some idea m^ht be gained as to the valency of helium It 
would be as if, for example, hydrogen and chlorine were evolved 
separately from salt by sul^unc acid, instead of in combination 
by meawiring each, the deduetton could be drawn that chlonne 
was umvalent Lxpenments made to this end showed, however, 
that from some minerals no hydrogen is evolved bon, 1 

sample of uranimto tent by Dr HiUebrand, contained no trace 
of hydrogen It u, of couMS; poswble, and, indeed, not unhkely, 
that all hydrogen is abtorbed in reducing the uranic oxide to 
unmoiu oxide The problem then becomes a complicated one, 
but w< hope to solve it by future experiments 

As yet but few expenmrats have been made with the object of 
indncuig helinm to enter into combination Lake argon, it is not 
attacked by o xygen in praenee of caustic soda under die action 
of Oe eleetne ittchaijp, indeed, this forms e good method of 
rnovug ell impunbes other than argon Apun, like aigon 
it ti not afiected by red hot magnesium, and it u not oxidised by 
coppm oxide at a rad heat. 

As heimm » evolved from cliveite and similar minerals at a 
red heat, m attempt was made to reaHorb it by heetmg the 
pow d ere d aditeiel to ledncee m contact with the gas, but not to 
•0 high a temperature ae that which had aerved to cause it to be 
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TAf Spt trum of Hthum 

Mr C rookes is making an exhaustive studj i f the spectrum of 
hthum and will shortly publish an account of his work But. 
as some of thi deductions to be drawn later depend un the Itnes 
bserved it is necessary here to add a few wf rds In geoanl 
terms the spectrum has already been desenhed The particular 
point to which attention is necessary here is that st least two of 
the Imes in the sptetrum of helium seen with i wide dispersion 
pnsm are comcident with two of the srgon hnis These occur 
in the red, and comjinse ne if each of the two pairs of 
chaiactenslic argon lines This observauc n has been fi^uently 
repeated, usmg for the purpose spectroscopes of different dis 
persivt jKiwer and throw mj, into the field both spectra at the 
same nme, with an excce lingly narrow shl ami we may say 
that if not absolutely identievl, Uie bnes -ue so near that it is not 
possible with the means at our disposal to recognise any differ 
ence in position But the relative ixriUiancy is b> q> means the 
same One of the argon lines, rather Cunt is roinctdent with 
the prominent red of the helium speetnim and one of the strong 
red argon lines is coincident with a fiunl red line in the helium 
speetnim 

Besdes these tw > there is x line in the orange red, which 
though perlups not identical, >et is very cUse This bne is 
feint m mlinm but moderately strong in aigt n It is much 
more easily visible with hehum in the negative glow" than m 
the capillary tube 

It may also be of mterest to slate that, accordmg (o Kunge’s ob 
servxtion, the bnlliant yellow line of hebum is undoumedty a 
doublet Thu waa frtijnently observed by us with a grabog of 
14,000 lines to the inch in the spectrum of tnethiid orto But it 
must also be noted that one of thnhnes is very fiunt, the other, 
more refrangible, IS immensely brighter The distariM, Judged by 
eye, uipeaa to be about i/soth p^ of that between the Imes D| 
and D« of sodium Accurate mformation on thu last point may 
be looked for from Mr Ctookee, Mr, Lockyer, and from many 
others wfro are interested m the probable occurrence of this 
element m the sun ^ 

III General Contbtstom, 

It cannot be doubted that a cloce analogy exists between 
aigon and hebum Both resut tpadang with o xy ge n in 
preaenee of caustie soda, both are nnattneked by red hot 
magneunm | and if we draw the usual inference from the ratio 
t Vraf Hsb and Or Htigtiai hove rtomtly ebMrved ihvt tbs safer Hne 

I^aiilwiadoablat, (W TTjuty •<>>• 
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between their ipecific heete et coutant volume end at c<«*taat 
preewre, both are roooatomic neat. Theie propeitiee un 
doubtedly plaoe them in the eeme Aemicel chM, and difierentiate 
them bom «B known element!. 

Althougb onfaUm u divided on the predee ngnlficance of the 
ratio of heatf, i *66. it appcMit to be most probable that 

in all caaee, aa in that of meicuiy, tUt ratio points to the 
monatomieityof the mdecnle If we aiNine thu iwovitionaUy, 

it fnllow* that atAmtt. waiflAtt aT I* 


it follows that the atomic weight of baUnm ii identical with its 
molecular wcfoht. The molecular we^ is twice the densUy, 
for tiM moletmlw weights of gases are compered with the atomic 
unity) hence the atomic 


for the molecular wd^ts of gasee are competed with the atomic 
weight of hydrogen, taken aa unity) hence the atomic 
weight of hehum on this ssnunption is a 13x3x4 a6 But 
again we assume, m making this calcnlatKm, that hehum is a 
sin|^ dement, and not a mixture of dements. Before dit- 
cnssuig this question, it appears advissUe to inquire whether 
there la uny evidence which would corroborate the deduction 
that it is a monatomic dement This evidence must be sought 
for in the properties of aqmn, for those of hdlum hai’C not as 
>'et been Mifiieiently Invertigiaed. 

We know from countlen esamides among compounds of 
hydrogen and carbon that increase in molecular weight is 
accompanied by nae of boiling pomt) and it may be ststM as a 
proved fact that a polymende naa always a higher boiling pomt 
than the simpler molecule of which thie polymende is formed 
Among the substances germsin to this inqmry, oxone and 
oxygen may be cited, the complea mo l ec u le of oxone is shown 
the higher tempenture at which it boils. It might be con I 
eluded with certainty, therefore, that could it exist, should 
have a higher boiling point than A, 

Next, u is generally the case that the boiiiiig point of an 
dement, provided it has not a com|dex molecule bke that of 
sulphur and phosphorus, is lower, the lower its molecular 
wdght. There are the well known instances of chlorine, 
bromine, and iodme , but if it be objected that these all belong 
to the samegronp, we may cite the cases of hydrogen, -343.5“. 
nitrogen, - 194.4* I nnd oxygen, - 183 y* , and we may add 
chlome, - 103 * If argon possMsed the atomic weight 30 
and the molecular weight 40, it is probable that lU bothng 
point would lie above that of chlorine, instead of, as is actually 
the foot, at - 187”—below that of oxygen, ^t, it may be 
objected, the bmliiig point i» deteimmed, not by the molecular 
wdght, but by the density It may be urged that the density of 
argm ia 90, and that its molecules, like those of oxygen 
and nitrogen, are dwtomic, in sate of the argument to the con 
trary iirom the ratio of specific heats. The answer to this 
objection is obvious, if thu were so, its boding point should he 
above, and not below that of oxygen 
These considerations cannot, of course, be accepted as 
evidence, but merely as corrolxrrative the conclusion as 
r^urds the monatomicUy of argon. If they apply to argon, 
they apply with equal force to helium, and if they are 
acceptM, It follows toat the atomic weight ^ helium u 4 36 
It ia again necessary to constder the character of argon in 
attempting to answer the neat question Are argon and bdium 
single dements or mixtures of elements 7 But before discusking 
It, let us consider another question How does argon iuppen to 
occur in the ait and helium only in minerals 7 Why u bduim 
not present in air 7 A satu&ctoiy answer to thu question u, we 
think, contained in a pajier by Dr Jdinstone Stoney (Olr»» 
Mrmt, 1895, Ixxi. 67) lie there shovrs that were hydrogen to 
be present in sir (and it might be present, in spite of the oxygen 
with which it could be mixed, for a RnaU quanbty would surely 
escape combination), h would, in VHtne of the velocity of lU 
own proper moleculsr motion, letAove itself from our pluet, 
and emigrate to a celestial body pomesdiig uifRoent gruvltatloud 
attnctiotttohoklitbst Dr Stoneysuggests this explanation to 
acceimt for foe absence of an atmosphere and of water vapour on 
the moon, and for foe presence of an atmosphere of hydrogen 
on the nn It srould also account for the abmee of helium in 
^(Btmoaphsre, and for the presence of the chromc^j^enc line 
DV Of course if ho eUtnent can form compounds, or if it u 
sl«^1iy ^ds, u helium appears to be, it wUI, like 
kyufftfi and beUum, be fenwi on tne tnrth 
'Ifp Ineraat of these gases wonld fovour thdr existence in 
f^ Btw sta*. And argon exiM In the atmos|foere, ptedady 
becnasnk terns no compounds, Steilariy nitrogen is a con 
of air. because in the int place those elements with 
which it co mb i nes directly srr compsrativdy rare, and also 
becausefaefteemponads arejnaetfy decomposed Iqr water) and 
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the escesa d' nitrogen therefore occurs ia fot free state. 
Similsrly, the ocennenee of tee oxygen is dae to foe fact foct 
some remains over, after all or almoat all foe readily oxidised 
subetanoes have already united with oxygen. If foeie exist 
^ses sumlsr to argon in inertness, they too may be lodted for 

Now if argon possess foe atomic wdgbt 40, there a no place 
for it in the periodic table of foe dements. And, up to now 
there u no exception to this onkriy amngemeiit, if tte doabtfol 
case of tdlurlum be excluded Rayleigh and Ktianyhave foown 
that the high density of argon can hardly be accounted for by 
sttpposing that moleculca <m A^ are mixed with mdecnles of A^, 
and exeluding ax untenable the auppoiition that aigoo is a 
compound, the only remaming suggesbon is that it is a mixture. 
No attempts have as yet been made to test foeconectneasof thu 
idea ; but experimenU have already been started which, it ii 
hop^, will throw light on thia question. 

Tlie density of argon is too high > io II* place in foe 
periodic table, between cbloime and potassium, its density 
should be about 19 and its atomic wm^t 38. We ml|fot 
expect the presence of another element iMth a density of 41 
and an atomir weight 83, to Cdtow broimne, as argon 
follows chlorine, and tha dement would probably also be a 
gas, since its dentuty would be only a httle higher inau that of 
chlorine. 

But here we meet with a difficulty There are certain lines 
m the spectrum of hdlum coirundent with lines in the argon 
spectrum There can be only one expfatMtion, excluding the 
extremely improbable hypothesis, Which is not verified in any 
mitsnce, that two dements may give spectra containing 
identical hnes. That explaiattoii is, of course, that each con 
tains some common ingredicut, and there appears to be a place 
for one with density 10 and atomic weignt 30, to Imlow 
fluorine m the periodic table. The dennty of helium is, 
however, so low, that then does not appear room for any 
large quantity of a heavier ma, and to fit foe penodir table, 
foe density of argon duMUd be diminished by removal of a 
heavier aomixture, rather than increased by removal of a 
lighter one 

Such are the problems whieh now confront us Until more 
expenmenu have thrown further light on foe subject, we 
regard it as labour lost to ducuas foe relations of these curfow, 
dements to others which find thdr proper place in the periodic 
Uble 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Six luiiAM GoLDsstlo has been dected \ice Chancellor 
of the University of London, u succesdofi to Sir James FUget, 
who hak resi)picd 

Th» new Dtriftory of the Department of Science and Art, 
which has juxt come to hand, uontaiia foe regulations for 
Organised Science bcbools, previouly referred to in these 
columns. Among other matter new to the Dun/fty, and an 
nouncemeritk of changes, we notice that a new method of 
according the Naticmal Sdiolaishipa is in eontcra]datton. The 
ebange will not uke effect until the Steion 1896^, and 
due intimation of its nature will be given The syllubas of 
Tractical Plane and Solid Geumetiy ow been racaat in the 
elementary stage, in the duectitm already noted, and new lylla 
buses are given for Inorganic Chemistryx theoretical and prac^. 
Geology, and Fhydography It is not dear, however, whdber 
the questiotu to be set for the examinabons next May sriU be 
based upon the new or the old ^Ushnses. 

At foe ordinary quarterly meetum of the Royal College of 
Phystcwns of London, beld on Thursday last. Sir Knasdl 
Reynolds, F R.S , In foe chair, the foOovdiig ^tlemen were 
dected ofitcers of the CoHm —Censors, ^ Wilham II 
Broedbent, Dr P H Pyu-^ifo, Dr T Whipham, 

Dr WiUlam Cayley , tieasuref. Sir Pyce Duckworth) emeritns 
registrar, Sir Henry ntman , registnr, Dr. Ndward Livdng 1 
librarian. Dr VniUim Munk) examiners—chemistr y 
chemical physics, Mr Charles E. Groves, F R.&v Mr 'wTIL 
Dnnstan^Mr J MillarThonuon, Dr Samnri KkstnL Dr K. 
Taylor Plimpton) materia medica and phartnai^ Dr T 
lender BniAoii, F R.S.jJD|. Daiud J Leedi, Dr SSdney P 
Phillips, Dr Frederick Franda G Penroee , 
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e to B Mi t M y UoMlur, Mr. F Gjnner Futons, Mr P Qialnion 
MkdieU I okmentaiy pIqrtUofif, Dr H Lewli Jontt t physio- 
Dr Vineait a Outk, Dr Thomss OUser, Dr Froduiek 
wTMatt I aantomy, Mr Chtrles Stonhani, Pm G Dsncu 
Thns I mtdiesl nnuoviysiid prindptesMdiMetfceof msdicioe, 
Dr. Pl^ T Heodoy.Dr J BunnYeo, 1> G. Vivkn Poore, 
Dt. J Mitdiell Bruce, lx Frederick Tnylot, Dr Stephen 
M ecke n s w , Dr VYiUiam Ewert, Dr Sennoar J. Shukey, Dr 
I, Kingston Fowler, Dr Kobert Seundby | nudwifcry, Dr J 
Baptiste Potter, Dr J Wett Black, Dr Peter Horrocks, Dr 
Walter S A. Griffith i surgical anatomy and prindplet and 
practice of surgery, Mr John Langton, Mr J N C Danes- 
CoUsyt public health. Dr Charles H Ralie, Dr William 
Pasteur, MureUsoa Sdioiardiip, Dr F Qiwlwood Turner, 
Or Samuel H. West. 

Wt gave last wedi the names of the Research Scholars 
appointed for 1895, by Her Majesty’s Commissioners for the 
EuiUtioa of 1851 We are now informed that the following 
sehcdais, af^wintM m 189^ haCe forwarded satuifoctoiy reports 
of their wim during the first year of tbdr scholarahips, which 
have accordingly bea renewed for a second year 


t C E 


J Emh 
R. Buttle 


I A UcClelUnd 
F J A McKlttnck 


I Place of Study 

Unlvenity of Edinburgh Umvenuty of Vienna 
Uaiecnity of Olaeoow Unlvenity of (ilaagow 
UnlvcTHty or Abo^n Untvmlty of WOribiirg 
Universty CoUcge, ' 

HrUiol Unlvenity C ollege, 

Yorkahire CoUegL Lccdv 1 Umveruly of Muntt.b 
Umvenuty Ctwage, i 
luverpoul Univereity of Ltiptig 

U mveroty CoUege, 

Owena College, Man 

Durham CoUege at 
Scicnoe 

Unlvenity Cullege, 


Oetena Cnttege 
Durham Colirge 


H^iaa, Nora Scotia 


Cornell Univenity, 


Name of Scholar 

Nacib*^''a Iiwtiliilion 

Place of Study 

H W Bolam 

J W Walker 


Unlvenity of Letpas- 
Vnivenltim of Lcipdc 

J F. Myem 

K C. C Baly 

Yorimiire Cbllete. I-e«U 
Unlvenity Cwese. 

end St Andrew, 
Univmity crfStra«d»ts I 

London 

Uniw|^ College, I 


coast, the time of maximum is ih. pim., which is muck earlier 
than for the adjacent inland or the no r them part of the c oas t . 
In general, for the inland north-east ^ ^ 

thm u a retardation with both weitem Itad aouthem peogtes a , 
In January the maximum hourly rrind sSarhea a veloeity of 
seventeen milea on the northern parts of tbs Atlantic and Pacific 
coasts, decreasing with southrrard progrew, udiHe the inland dis- 
tnbntion shows a maximum of ten to Uilirtaenmiles per hour over 
the Great Plains. In July, the maximum hautly wmd is eleven 
to thirteen milea on the Atlantic ccaat, wUm on the North 
Pacific coast there is a very small maxhuum (eight miles), but 
this IS conntertalanced by the very hifih vdoem of eighteen 
mites per hour on the central Cahfernian coast. A reference to 
thesnnd duuta shows the prevailing conditions much better than 
any verbal description can do. 

BuUttin ef tk* Amernan liatktmatkal Stettty, No 9 
(Tune 189^ New York).—Mr J dePerott gives a very mteretting 
sketch of Euclidian anthmetic in connectioii with a notice of the 
late M Stidtjm’ contribution to the Aimalis dt la FaculU dts 
Scutues dt Toulmst, vol iv , entitled “ Sur la thdone des 
nombres.” M Stieluet had it in contemplation to write an ex 
tensive treatise on the theory of numbers, but unhappily his 
weak health and final untimely death p^ented his getting 
beyond the proper noticed by Mr de Iferott This paper is 
devoted to a gmtly generalised form of Euclid's work “ It 
does not Insist on the defimdon of number, nor on the laws 
which are at the base of the operations we pe^rm on numbers, 
but passes immediatdy to the expodtlon of the chief properties 
of the least common multiple and the greatest common divisor 
of numbers. Poinsot svas the first, I think, to whom it 

occurred that the course could be reven^ ” The resulu are 
expressed in a very symmetrical fond by the author of the note 
—Mr G L. Brown wntes a short note on Holiler’s theorem con 
ceming the constancy of fiutor-groupe, and Prof h Morley 
a like note on the theory of three dmilar figures. The theory 
has lieen recently given in the sixth edition rt Casey’s " Sequel 
to buclid,” ami also m the second edition of his ” Conics.” 
Prof Morlej beheves that something is to be said m fevour of 
an appropriate analytic handling of the theory, and gives here 
Mime preliminary equations in a convenient form. 

BoUettmo dtlla Stntla Sismeiegicd ItaJtana, 1, 1895, 

3 —MicroseismogTaph for continuous registration, by IW G 
Vicentim (see p. 178 )—New tm of seismic photochrona|midi 
and iu applicauons, by A. Cancani A deicnption of an 
instrument oy which the hce of a chronometer la photographed 
at the moment of the shock or of the arnval of long poriod 
pulsations from a distant earthquake —Review of the principal 
eruptive phenomena m Sicily and the adjacent islands during the 

'-Jannary-Apnf, 1895, by ^ ■- 

(Bawlicata) earthqu^e of 


firar months J 
Yigguuiello ( 


, -- S Archidiacono —TTie 

thquue of May a8, 1894, by M 


SCIENTIFIC SERIALS. 

AmtritfM iftittroktiud / tttdn a l, July —The 

distnbutiaii of the maxlmniaj^ minimum hourly v_ 

for January and Jaly, £r the United States, by Dr F 
Waldo. tAU ffiscttsskm u based on the Signal Service and 
Weather BOreatt obaervatioiu, and the eebfect is traeted m 
vaiioqs wan, and Utuafrated by wind chain We select from 
theae (i) the how of maaimnm wmd and (a) the maximum 
hourly wind, in lisitet pCT hour There ia no gnat regularity in 
the time -of occnnence of the atrongest wind 1 in January it 
occum on the Atlantio coast fiom ah to 4b. a.in., snd on the 
Psdfie (Most it is retarded to 6h a.m. On the Gulf of 
wB kti it takes ^dnee afarmt noon, while at inland stationa it 
oeeum gentbdly about ah. p.m. In jaly, on the Atlaiitic ooeet, 
there is igai w i sum wind about ah. p.m. b latitnde 45*, but 
wib Mffiwkid ptdM fe teffirded, until b lathode w'the 
hour tatUmged tow, p.«. In-toe aostheni part of be Paofic 
MO. 1344, VOL. 52] 


The roeiioseismal area, which is_^_. 

long, IS restricted to the northern slopes of M PoUmo. This 
group of mountains represents the northern half of a vast 
ellipsoid of dolomites snd limeatones, traversed by great 
fractures, which, if produced, pass torouto Kotonda and 
Viggianello, be towns most dama^ by the shock —Notices of 
Italliui earthquakes (Februaiy-Apnl, 1895). 


SOCIETIES AND ACADEMIES 

Paris. 

Academy of Bciencek July aa.—M Marty in the chsir — 
. ... mpfisitio” *'-'— **■ ’—* 


Researches on the compiution of napes feom the principal 
French vinca, by MM Aimf Giriid and L. Lindet—On ^ 
osmotic phenomena produced betvreen ether and methyl 
alcohol acroet diflbent dupbragmsi by M. F M. Ra^ulL It is 
found bat mb ether and metl^I alctool on the reap^ve si^ 
of a diaphiRgm of pig’s blaader, be methyl alcohol pesaea by 
osmotis to’m ether side. TIA bladder membnuie appears to 
be impermeable to ether, even wib mixMi<a the transference 
is slways of met^ alcohol towards be aide where it is M laps 
conesntration Exactly be reverse occurs w]th a wdpmissd: 
caoutefaoue membrane, which is impermeable to mebyl akotkd, 
but pemieahie to etlicr The ewetfanents show (k) bet 
oabcM between twb determbsd liquidt may not only vary 
much m energy, but even cbaiigfe lt« sense wib be nature of 
be diaphragm j (a) that the asesotlc aaovement of subsUncea 
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ocr ihi. diaehn^m nuj l>e *hwlDt«lT indepenilent of thdr 
moltrulir wcuhts and of their «oii<litloa aa dmolved nibataMe 
or s huit —^Action of pheiwl iaoefaMtc on lome actdi and 
cthircil Mkha, bv M A Hallaa.—M Retzma waa elected 
C irreapundant of the Anatomy and Zoology Section in anecea 
«i ji t > M Carl Vogt -Abnormal ae&actiona at the aur&ca 
uf aattr, by M Ch Ihifbur Attettion la directed to a sooice 
of irmr dtw to irregular refraction ctMiaed by diffhrencea in 
temperature between water and air immediately abate ita aur&ce, 
which may anae in taking the latitiide or aetcrmining time at aea 
—On static or dynamic ezplouve pote ntmla , tqr M R Swirnge 
dauw According to the expenmenta deaoibed, the explodte 
11 itential between two polea ihielded from ultra violet radiationa 
is not appreciably diminished I7 very email arut very mpid 
vanatioiu e^ potential -On a phoaphoMscence phenomenon 
ohteined m tuba containing rarefied mtro^ after the passage 
of the electric discharge, by M Oaatdn S^y In presence of 
vapours of stannic chlo^e, the author fimls the light eimtted 
from a nitrofm tube to be rose ooltmred during the discharge, 
and milky white fur soma 10 to 8a seconds after mtefrvjiuun of 
the current —On the electromotive force of the Latimer Clark, ‘ 
Oony and Daniell stuidatds, by M C Limb The values found 
by the author s method for the elements at O* C are Latimer 
Clark I 4535 volts (ahsulule), Crouy i 39*8 volts (abs ) Daniell 
fFlemuig type) i 0943 ) —On Natterer s tubes, by M 

Gouy —On anlwdrous crystallised nhuiganese sulphide by M 
A. Mourlot Cijstallived sulphide id^tical with alaioMdute, 
has been iibtainM l» means of die electnc furnace Small 
cubes or transparent derived octahedra of a greenish shade are 
obtained They have the denvity 3 92 and hardness 3 J to 4 
—On some iironerties of comhfcialinni of femnis chlonde and 
nitric oxide, by M V Tbamas The experiments detailed shosr 

that the three compounds obtained bv the author m the dry way 
poaseis no appreciable tension of dissociation at the ordinary 
temperature, snd hence differ front the compounds obtained in 
soltuion fay M Oav —On sime aUcalme phosphides by M C 
Hugot —Specific heats < f superfiised formic and acetic acids 
ModihcaUons atiplied to Kegnault s themKxalonmettr t enable 
the determinati xi of the snetifie heats of a large number of 
superfused liquids by MM Msssol and Omllot The 
speciiie heats « formic and acetic acids in the solil stxtt 
are raueh greater than theu speeific heats in the liquid 
state The specihe heat in the liquid state duninishes with the 
temperature When superfused, the specific heal is slightly 
augmented, hut remains (f the same order as the spe-cific heal in 
tbe It luid state —Synthetic fornuiiion of mtresalcohols by M 
Louis Henry -0»dation of inactive campholenie arid by M 
A Behai —On the consUtution of vegetable albumen ml sub 
stances by M E Heurent Influence of respuatim n the 
volumetnc trace of the bmbs by MM A BmetandJ Courtier 
—Modifications of the heat radiated produced by faradisation, 
by M I Lecerde An account ofthe local rise in temperature 
produced in aiumali by electne cxcitati m and its eflect on the 
general temperature —^Aggraratien of the effects of certain 
microbe I uemea bjnheu passage through the liver, by MM J 
Teiasier and L Oulnairf—A contribution to the histrlogyof 
nmeellulat glands, by MM T Kunffler and A Oruvel —On the 
evolution of the magmas of certain Im^bole granites, I y M 
A Michel Levy -On the first alctdiol thermometer used in 
Pans, by M 1 Abbe Maze 

* BrrUN. i 

Phyflologtcol Society, June 74—Prof Munk, I rest lent m 
the chair —Prof Bogmski reported on expenraents made m 
codjuDCtion with Dr Sommeifeld, na bile Rom ii> children 
Analysis showed that, in comparison with the bile of adults, it 
centamed more water and mucin and lessdNle salts It contamed 
no urea or ethereal sulphates and m the case of children who 
bad died of diphtheria it was ftte from bile salts Examinatiim 
ti the urme of children sufifcnnft various Rums of nephnds 

showed that it conUmed on abnonwlly bdge amount ufxamhin 
compounds, which could not be fccountcd for bv any breaking 
down of epithelial cells or tdo<M corpuscles Dr Benda dm 
KTibed lo^tudinal hands in the mucous membt^ of the tnie 
vocal cords of man which catus corretponding furrows in tbe 
inner side of the cpuhelwl layer They can be readily bnnmbt 
into view by the removal of the epitfaeliam by macerating in dilute 
aosuc orad The bands are shorter than uie vocal cords ain 
are panted at each end Kaiycdoiietie cell division can often bo 
seen taking (Dace m the epithelial layer, 
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June 21 —Prof da Bott Reymond, Prendant, in the chair — 
Dr Schulz spoke on the anatomy of unstnated muaetea m tertm 
brates He finds that thw consist of elongated cells, pomted nt 
each end, whose length te very vanaUe in dittieiit 
Each cell consists of fibrds imb^ded m a highly r^iactive mtei 
fibnilar substance and of gnuiula and a nimletts in the middle 
of the cell with two nuclear bodies Two nuclei m one cdl Were 
only seen once among thonsands of prepantiona The fiboM 
mterlsce with each other The separate cells are not held to 
gether by any cemCnt subotance, W by protoplasmic threads 
and tnanchev The transverse stnatum descnbed by many 
observers appears to be due to a wnnklmg of the cell resulting 
fiom incomplete extensloa after bavute been contracted Nerve 
fibres ate very plentiful With methyls blue, gidd chlonde, or 
by tjolgi s meihud numerous osngl^ cells can be brou^t mto 
snew, from which short branches art distnbuted to the nuiicle 
cells In addiuon to theae numerous nerve fihnls can be seen 
ending in minute bulbous swellmgs which aie apffoed to the 
muscle The nerves an. sensory as well os motor —^Dr 
Cohnxtein reported expcnmenls on injecting solnbcos of sugar 
mto the blood vessels, in support of his viesrs on the formaaon 
of lymph in opposition (o Heidenham The results srete the 
same os c n the uijecbon of salt solnhons Tbe amount of sugar 
m the blood rose and fell very rapidly, whereas it rose and iw 
veiy slowly m the lymidi The maxtmnm of sacar observed in 
the lyumh was iqual to the miximam met with at an earber 
stage of the experiment in the blood The solid constiluente of 
the blood became lesa after the injecti m, and then increased 
■lowly to the n irmal, in the lymph, on the other hand, they 
increased at hrsi and then became less After the mjcction of 
sugar the bUx 1 capiUanaa of a frog’s web were considenbly 
(iiiated and the ein^stion quickeneiL Dr Ccdinstein interpreted 
these results as mdmtmg an initial passage of svater from the 
mtercellulsr spires into the blood veiael^ followed at a later 
sHae by a return filtration mto the lymph. Me had also observed 
a diminuUon in the secretion of bile after the injection of sugar 
and attnl uttd this to compressmn if the bile captllanes resulting 
from dilatation i f the bl od capillanes 
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* THE STUDY OF INSECTS 

A Manual for the ^tudjfof Insects B) Pro£ John Henry 
Comstock and Anna Botsford Comstock. Vp 701 
(Ithaca, N Y Comstock, 1895 } 

HE present work is very much on the same lines 
as Dr Packard’s well known “ Guide to the Study 
of Insects,” though somewhat more popular, and deahi^ 
still more exclusively with North American entomology, 
of ubich, on the whole, it furnishes an ijdmirable com¬ 
pendium. It u got up in a \ery attractive form, and is 
crowded with illustrations, the woodcuts bemg chiefly 
fiom engravings from nature by Mrs. Comstock. 

The first chapter is devoted to a brief expknauon of 
the prinaples of zoological classification and nomen¬ 
clature, in the course of which w e meet with a system 
of trinomial nmnenclature for sub-speacs, or constant 
varieties, which has not hitherto been much patronised 
b} entomologists. Thus, with reference to a common 
American swallow tail. Prof Comstock writes 
“ This name, Jasomadts gtaucus, is used when re 
foiencc IS made to the species as a whole But if one 
wishes to refei to the black form alone, it is distinguished 
as lasomadts clautus glauius , while the >cllow form 
IS distinguished JasoniisdesgUtuo/s tumus” 

Surely this is too complicated and clumsy a system 
foi ordinary use ' 

The second chapter deals with “ Insects and their near 
iclatiies,” and includes i brief definition of the branch 
(01, as It IS more commoni) called m England, sub 
kingdom) Arthropoda, and a table of the four classes 
Cnistiueii, Arachmda, Myrtapothc, and Ilexapodec, or 
insects I he Cruttaiea and M^napoda are very briefly 
noticed, though a few typical forms of each are figured , 
but the Anuhmda receive more ittention, the oiders 
.ind pnnapal families, especiall) of the Araneida, being 
biicflj discussed, with notices of their chief peculiarities 
and habits As an illustration of the author’s style in 
the more popular parts of hn book, as well as embody¬ 
ing a cunous phase of cannibalism, we may quote the 
following passage from p. 34 - 
“I'lg 33 represents the large egg-sac of one of the 
cobweavers ThisiS made in the autumn, and contams 
at that season a large number of eggs -five hundred or 
more Tlftse eggs hatch earl) in the winter, but no 
spiders emerge from the egg sac until the following 
spring If ^g sacs of this Innd be opened at difforent 
times dunng the winter, as was done by Ur Wilder, 
the spiders will be found to increase in sit& but diiqmish 
in number as the season advances In HKt, n strange 
tragedy goes on within these egg sacs, the stronger 
spiders calmly devour their weaker brethren, and m the 
spring, those which Survive emerge sufficiently nounshed 
to fight their battles m the outside world.” 

The remaining chapters are taken up with a sketch 
of the seventeen orders of insects admitted by Prof 
Comstock, with sfieclal, and indeed almost exdusive, 
reference to the North American speaes. TMese chapters 
differ very much in length and importance, the space 
allotted to some of the smaller orders being barely a 
couple of pages, white die diapter on Lepidoptera alone 
occupies neaity a third of the volume 
NO. *1345, AOL. 5 *] 


The interest of the book is much enhanced by the- 
illustrations i and in speaking of the Metnhracidee, one 
of the fiumhes of Homopteroy Dr Cwnstock observes' 
“ Nature must have been in a Joking mood when tree- 
hoppers were developed ” , and the row of “ odd fetlosra” 
at the foot of p. 154, tfhere this observation occurs^ felly 
bears out the remark 

But It must not be supposed that this book is too 
popular to appeal to serious students, &r from it. Some 
of the smallei’ orders of insects are, indeed, passed over 
with but slight notice, but in the larger ones, we meet 
with elaborate descnptions of structure, and dichotomous 
tables of the principal families, which are afterwards 
discussed In greater detail, and in most cases one or 
more of the representatiye American species are figured, 
frequently writh transformations. 

Although, as a rule, America suffers more from insect 
pests than Europe, yet there seem to be exceptions which 
we should hardly anticipate. Thus Prof Comstock in 
forms us (p 103) that “ The earwigs are rare in the North- 
Eastern United States, but are more often found in the 
South and on the Pacific coast,” and the native American 
cockroaches also are regarded by him (p 106) as harm¬ 
less, the destructive species, as in England, bemg alt 
imported infects. Among these, he mentions the “ Croton 
Bug,” as he calls Pkyllodromta germamiA, as infesting 
the vicinity of the pipes of the water systems of many 
of our cities ” In England, this species is particularly 
numerous in bakeries 

I'ndei the lulgondtr (Lantein flics). Prof Comstock 
rcfcis to “the fact that they are phosphorescent,” ap¬ 
parently being unaware that the statement is very gregtl) 
doubted, though it is perhaps premature to say that it 
has been actually disproved 

A great many figures of neuiation of Leptdtptera and 
other insects are given, all numbered according to a 
uniform s>stem which Prot Comstock has adopted 
from Redtenbacber, with modifications of his own,’but 
which IS unfortunately not fully explained in the work 
before us. 

Pnglish names are given to most of the insects noticed, 
some of them being rather grotesque. Thus, at p 374, 
we find a figuie of “The hirstborn (.eometer” {Brephos 
snfans), with the explanation on the followii® page* 
“ As this IS probably the most pnmitive geometer occur* 
nng in our feuna, we suggest the popular name Firstborn 
for It.” This IS not the first occasion on which we have 
had occasion to animadvert on the introduction of crude 
speculations on the course of cvolutioD, as if they vVere 
estabbshed or probable facts 

It IS perha^ worth noticuig that Pro£ Comstock 
places the Lepidoptera between the Myrmeleonider and 
the Dtptera. He has a peculiar claasifiwion of his own, 
which we have not space to mdicate in derail, but h« 
makes the Heptalidtr and Micropterygtda a separate 
sub-order under the name of Jugedee, and after it he 
places t^ Frenatu, in which he includes all the re 
mainiag fsttndiee, commenciikg with the Mfgalopygtdte, 
FsytM^, Cosstdee, See , .ind ending wnth the “ super 
frUBily” SmturtsHnOy the “fen^hes” Laeosomida and 
laxutatidptdeiKnpptxvd^ not referred to any “super 
femily”), iad the butterfli^ includihg the “super-families” 
Htsptrium and Pa^ionina, in a reversed order, terminat- 

Q 
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mg with the Nymphalidae, tub-Cuniilgf Sufyniue In the 
butterflies, Dr Scudder has been d^y followed. 

The foinity Papiliomdct supphes Hf with on illustration 
that the book is only written ppnnanly for American 
Students , for the Paptliontna an i^tmguished by the 
black ground colour, the tail, and*iln nve branched r^ius 
of the fore wings , and the ParmtttUmt by the white tail 
less wmgs and four branched ndius, characters not 
universally exact, though amply shfficient to distinguish 
the North American forms j 

A curious fact is noticed |by Prof Comstock with re 
ference to the Garden Whites He tells ys that the 
native American speaes —Ptem citrate* and Pontta pro 
todtu—haMK both become greatly lessened in numbers 
by the increase of the imported European Puns rapa 
Another curious fact nobced*by Prof Comstock is that 
the dog flea is the common flea of the United States, the 
true PuUx tmlans being comparatively rare while the 
importance of counter checks in agricultural entomology 
IS illustrated by the author’s remark “Nothing more 
wonderful has b^ accomplished in economic entomology 
than the subduing in California of the cottony cushion 
scale by the introduction from Australia of a lady bug, 
VidaltOt which feeds upon it ’ 

We cordially commend Prof Comstock’s book to 
European, and especially to Brttish, entomologists for, 
although It IS written mainly for American students, it 
contams much which entomologists of other nations will 
find both useful and instructive W F K 


AORICUITURE AND^HORTICULPURE 
Aipacultmrt, Pnuhcal and haenttfic By James Mum 
M R A C Pp 350 (London Macmilhn, 189$ ) 
Ap^aslture By R Hedger Wallace (London and 
Edinburgh W and R Chambers, 1895 ) 

Tke Horticultunsts Rule Book By L H Bailey Third 
edition (London and New York Macmillan and 
Co, 1895) 

ROF MUIRb neat tnd presenuble volume is 
the latest claimant upon the indulgence of the 
agricultural public, the number of readers—and what is 
more to the point, the number of students—amongst 
whom IS undoubtedly steadily increasing Commencing 
with a discussion of the plant, the author speedily fills 
back upon the soil as the staple of his discourse, though 
parenthetically he introduces a chapter on plant food in 
the soil Then we get the inevitable section on the 
British geological formations, which has about as much 
relation to the living art of agriculture as a list of our I 
Icings and queens has to a true understanding of English 
history Drainage, irrigation, and other processes for 
ameliorating the soil are next discussed, and then half a 
cftien chapters are devoted to the important subject of 
manures Implements and machines are next briefly 
glanced at, arid the remainder of the book is occupied 
by chapters on the chief crops of Brttish agriculture 
We believe that, well worn as the theme is, there is still 
room for novelty in the treatment of agnculture as a book 
subject, but Prof Muir does not appear to have hit 
upon It. t 

Live-stock constitute the backbone—the ^sheet anchor 
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—of British agnculture, and to omit all reference to this 
indispensable section of our greatest natimial industry in 
a book beanng the comprehensive title of the volume 
under notice, is a blemish upon the work No one 
would ever infer from its name that the volume is silent 
upon the great subject of sheep husbandry, which has 
become so inextncably—and we may add so advan 
tageously—interwoven with the arable farming of this 
country Nor would any one expect, in a book on 
“f^nculture. Practical and Scientific,” to find no 
allusion to the milk pail and the cows that fill it, and 
no mention of the butter and cheese industnes The 
author recognises that agnculture embraces “ the breed¬ 
ing, feeding and management of all kinds of farm live¬ 
stock,” but It IS not till the reader begins perusing its 
pages, thst he learns that the work “ will not attempt to 
deal with’ this part of the subject In this matter, the 
author had notwdy but himself to please, and all we 
venture to say is that the title of the lolumc should 
have fitted its contents A work on “agnculture ’ that 
Ignores live stock might feirly be compiled to a treatise 
on chemistry that made no mention of carbon 

I he part of the work that is best done is that relating 
to crops, and had Prof Muir chosen to confine himself 
to this branch of farming, he would not have acted un 
wisel> His skilful treatment of this section of the sub 
ject serves to revive the recollection of John Wilson s 
I admirable work in the middle of the century But the 
most important cropping of alt—that of grass land—is 
inadequitely treated, though it is abundantly evident, 
from the few pages allotted to this subject, that the author 
might usefully have given more space to it at the expense 
of one or two perfunctory chapters which would not have 
been missed I he processes of hay making and ensilage 
are well desrnbed, yet here agam the idea arises that 
the author felt he was approaching his limits, and the 
result IS that he appears to exercise a restraint which 
we feel sure has operated to the disadvantage of the 
reader \ fe iture of the work that will be much appre¬ 
ciated IS that It reproduces in a handy form many of the 
tabular statements that have from time to time been 
published in the Journal of the Royal Agricultural 
Society of England Three dozen illustrations accom 
pany the text, and those of seeds are particularly note 
worthy for their fidelity 

Commending the book, then, for its trustworthy treat¬ 
ment of farm ciops, we may notice one or two features 
that seem to call for cntiasm The index is sometimes 
relied upon for the introduction of terms not given in 
the text Thub, “nitrification is indexed as dealt with 
at page 35, turning to which the reader finds the process 
described, but no name given to it, unless perchance the 
term “oxidation is iruulvertcntly used instead Other 
similar cases occur A highly important subject to 
formers, the temperature of germination, is surely 
awarded scant treatment when it is dismissed in the 
brief paragraph “ Ihe temperature most fo\ Durable to 
germination vanes in the seeds of different plants” 
Such frequent recourse is made by the author to the 
work of Lawes and Gilbert, that it is regrettoble he did 
not imitate the consistency with which th^ employ the 
term “ nodules to deftote the outgrowths on the roots of 
papilionaceous planu fhe repeated use of the word 
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tubercle can only lead to conituion especially now 
that in connection with bovine and other tuberculosis it 
IS so frequently heard at at,ncultural gathenngs Seven] 
peculianties in spelling, adhered to throughout dM work 
might in 1 new edition be brought into conformity with 
genenl usage examples are afforded in Ttiletim, Ctcyd 
omyta CtntorAymkuSf Sitona CkoHopodtum, Clavtcept 
purpura 

It IS difficult to understand why the second of the 
volumes of which the titles head this notice has been 
prepared unless it be to find fovour with candidates in 
1 certa n specified examination the syllabus of which 
however the author tells us, has not tseen slavishly 
followed” The really valuable parts of the book have 
apparently been culled from the writings of five living 
agncultural authors whose names ire mentioned in the 
preface and who, if they turn over the pages of this 
compilation can hardly foil to alight upon much that 
they have teen before It is regrettable that the author 
did not cling to his guides throughout He would not 
in that else have said of sainfoin In aj^iearance the 
leaves resemble those of vetches but the blossom is 
more like that of red clover Apart from the worth 
lessness of such a statement as this it cannot foil to 
raise i doubt as to whether the author has ever seen 
a field of sainfoin Again with reference to lucerne 
we lead Like sainfbm it produces good crops for 
about ten years Where we would ask, is the district 
in which sainfoin stands for anything like this period^ 
What IS meant by the statement that sainfbm is much 
hardei than lucerne ’ The germination of a seed is 
described as the period parallel to the sucking of a 
young mammal and elsewheie we read nitnficUion 
goes on or acts more qinckly under r rcumstances favour 
able for rapid growth and in th s respect is parallel to 
gciinination Nothing perhaps indicates the character 
of the book more thoroughly thin the page of illustia 

t ons entitled Various Specimens of-s (itass Seeds 

AVe omit the name of the seedsman who piobibly 
would be sorry to claim that a seed of rye grass fir 
example sold by him is d fferent from all othei rye 
grass seed 

The 350 pages of the book arc divided into no fewer 
than 70 chapters Inter atta i treatise on chemistry 
IS introduced with figures of a spint lamp and test 
tube t rom a chapter on Blossoms and their func 
tions we cull the following specimen of literary grace 

^\e aie apt to look upon them merely as objects 
created to feast mans eye with their beauty or his nose 
with their sweet scent” The language of the book is 
of an irntating style which is constantly in evidence 
from the grammatical blunder at the close of the pre 
fece down to the final chapter in which reference is 
made to whit the plant needs to live healthy It 
IS however only foir to add that at the outset the 
author writes It has been my endeavour to avoid 
errors 

The sub-title of Mr L H Baileys book—' A com 
pendium of useful information for fhiit gsowers, truck 
gardeners fionsts, and others —indicates its scope 
Ih a score rf chapters such subjects are dealt with as 
mjunous insects msectiades, plant diseases, fungicides 
lawns, grafting seeding storing of fruits and vegetables 
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the weather, add ntany other matters of practical interest 
It IS stated in the prefoce The contents of the votnme 
have been gleaned from many sources and whilst the 
Ipompiler cannot assume the responsibility of the value 
of the many reapes and lecommendations he has ex 
ercised every care to select only those which he ton 
siders to be rehatde The result is a most valuable 
book and though intended pnmanly for Amefio&i 
readers it will none the less constitute a useful reftrence 
manual for horticultunsts in this country We notice 
with regard to potito disease that it is retommended 
to spray the plwts with Bordeaux mixture upon the 
first indication of the Wight It would probably be 
better to foBow the advice recently published by the 
lush Land Commission to spray before the appearance 
of disease, and thus employ the application as a preven 
tive rather than a remedial measure It is when the 
reader meets with such a remark as the marsh mangold 
or so called cowslip that he must bear in mind the 
Amencan ongin of the h lok There is probably no better 
work of lU kind 


OVR BOOK SHELf 

Kleitrical Jaioritory Notts ind Fortns Arranged and 
prepared by Dr J A Fleming !■ Rb (London The 
hlrtirtct M Pnnting and Publishing Co) 

II IS now generally recognised that the best way to 
teach the rudiments of science is by the natural or 
kindergarten method which aims at leading the young 
student to observe facts and phenomena for tumself and 
come to conclnsums concerning them The method iv 
ipplied easily enough to very elementary practical work 
and with the best results In the case of elemental^ 
work in physics all the student requires to be told is 
what to do and he may be left to find the teaching of his 
results For instance it is only necessary to instruct 
him to find the weights of eoual bulks of different liquids 
and solids and the results or his expenments show him 
at once what relative density means This principle of 
letting the results of experiments suggest conclusions is 
undoubtedly the nght one for introductory courses of 
practical physics and chemistry indeed almost the only 
infbmuition that need be given to the students in the 
laboretoiy is how to set up their simple apparatus and 
what to do with it nothing ought to be said about what 
they arc going to prove or the expenments lose their 
value of developing the fiundties of acute observation and 
intelligent induction from the observed facts 

Advmred work in physics and chemistry offeis 
difficulties to the extension of the scientific method of 
observation and induction The time spent in the 
laboratones is far too short to enable students t> re 
discover the more mtneate laws ind relationships for 
tbemselv^ however admirable the mental training of 
such researches nia}r be and if the instruments are all 
trranged so that it is only necessary to press a knoh to 
make them act and obtain a result, the value of the 
mechanical observations then made cannot be very great 
The difficulty of applnng the scientific metn^ to 
physical laboratory work is brought out by the volume 
before us The volume contains twenty elementary and 
twenty advanced exercises in electtical measurement 
Each exercise consists of a six pa^ sheet, two pages 
of which mre occupied with h condensed account of the 
theoreucaf and pq^cal mstrwctions for performmg the 
particuWeiqienmeiit while the remaining pages are ruled 
up m lettered columns to be fined in by the student with 
the results of M observatioas What the student does 
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IS really to test the accuracy of formuLe, mostly arrived 
at by theoretical considerations, the work is therefore j 
purely deductive, and not inductive Yet it is difficult to 
see bow to mAe the work covered by these notes 
anythin); but deductive , certainly no better &]r8tein 
teat hinff practu ally the elements oif electrical engineering 
has so MU- been developed 

By means of Dr Fleming’s notei and a little oral 
assistance now and then, tfe student will be able to 
perform instructive experiments and will be taught to 
observe closely, and to reeprd his results neatly The 
method followed facilitates the work of the demonstrator 
and the student, and enables a large amount of practical 
work to be earned out in a comparatively short time 
Mtcrobts and Disease Demons By Ur Berdoe Pp 93 
(Swan Sonnenschein and Co, 1^5 ) 

Under the above sensational title the writer discusses, 
or rather atUcks, the anti toxin treatment of diphtheria 
It IS difficult to undernand what has prompted the pro 
duction of so prejudiced and, we regret to say, unscientific 
comment upon this subject We most emphaticallv take 
exception to such expressions as “scientific ouaclccry, 
and others of a similar character, being applied to in 
vestigations of which, although the therapeutic value may 
be as yet a Question of opinion, undoubtraly mark a new 
step forwnra in our endeavour to unravel the problems 
surrounding disease ^ 

We have no intention of discussing Dr Berdoe s views 
in detail, but we feel ourselves call^ upon to refer to 
one statement, because the writer has used it as a vantage 
ground for his most savage attack upon this method of 
treating diphtheria We refer to the death in Brooklyn 
alleged to have resulted from the injection of some of 
the anti toxin Several paces are devoted to a detailed 
account of the incidents of the caste, and Dr Berdoe does 
not hesitate to designate it is ‘ sudden death from anti 
toxin ” This, however is not the view of the Brooklyn 
Health Department, or of authorities in the Bactenolcwcal 
Laboratory of the New York City Board of Health, in 
both of which institutions the anti toxin used was sub 
mitted to a very careful and exhaustive examination, and 
the official opinion given that it was not responsible for 
the death of the patient 

The case for or against the anti toxin treatment of 
diphthena is not one which should be approached from 
a party point of view, and such prejudiced, vaporous 
effusions as Dr Berdoe has permittra himself to indulge 
in, will never take any part in deciding the question of 
Its effiacncy 1 o arrive at any such positive conclusion 
IS of necessity a matter upon which time and expenence 
can alone give the final verdict, and its discussion should 
only be entrusted to those who are capable of approaching 
the subject in a scientific and judicial spirit 

Menguyu mu tsi, or, Munoirs ^ the Mon^ Encamp 
mints Translated from the Chinese bv P S Popov, 
Russian Oeneral Consul It Peking 580 pp (^Memoirs 
of thi Russian Geographical Society, vol xxiv 
Russian) (St PetersWg, 1895 ) 

Thie is the work of two Chinese men of science, Chjan 
mu, or Shi chmu, author of a history of Jinghiz khan s 
conquests, and Kbe tsyu tao, author of several geo 
graphical works, of which the description of the nortnem 
Mrderlands is best known It was jHiblished in China 
m 1867, and consists of two parts a description 
of the different tnbes and confederations into which the 
Mongols are divided, with short notes on the extent of 
the territories they occupy, and i£oit historical notices— 
the whole covenng only about 160 pages of the Russian 
edition—and a great number of most interesting foot 
notes, which cover more than two thirds of the volume, 
and contain a great vanety of miscellaneous geographical 
and htiMVKal information 
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LETTERS TO THE EDITOR 
[The SAiar dots not kaU ktmsalf restansibU far apmtans ax 
fnssad by its carrupomUnis Naititr cast is undartaia 
ia return, ar ta carraspand with tie tarUers af, rajaetad 
manusen^s tutanded far tku ar asty ether part af Matuxb. 
Na natue ts talen af emanymaus cammunuattaeu ] 
University of London Election 
I 11111 read the letters which Mr Bennett, Mr Ihiscltun 
Dyer, and Prof Kay Lankester have addressed you on the 
suDject of the Univerai^ of London, and much regret that my 
fhendi whose opinion I value so much take exception to one 
jjaragraph in my tetter to Prof Foster I do not wish to seem 
to treat their views with any want >f respect, and perhaps, 
therefore you will allow me to send a few lines in reply 
They all cntieise the sentence in which I state that I should 
endeavour to maintain the right of Convocation given in the 
Charter which expressly provides that no alteration should lie 
made in the cmstit ition of the University without the assent if 
Convocation 

Prof Kay I ankester sayi, that “ Sir John I nbbock has 
adopted and made himself the leader of this extraordinary and 
fantastic policy Whether it is extraordinary and fiuitasbr vr 
not IS of course a matter of opinion, but at any rate it is the 
law at present 

I am satisfied that my constituents highly value this right 
and I &1I to understand how Mr Thiselton Dyer has been able 
to persuade himself that in endeavouring to mamtain it I am 
takings line not courteous to Convocation or havejpven 
* Convoeatiun the severest slap in the fiice it has ever received 
Prof Ray Lankester also says that I have shown an un 
fovourable estimate of the intelligence of my constituents 
This IS such an extraordinary version (not to say perversi in) of 
what 1 said that I trust you will allow me to quote my own 
wnnis What I said was— 

heeling that C nvocation ought to be consulted on a matter 
so vitally affecting the Umveiaity I should strongly urge and 
would do my best to secure that the scheme when arranged 
should be subn itted to Convocation for their approval t > lie 
signifieil as at a senatorial elerti.<n and would oppose the Bill 
unless this were i mceded 

Why should this proposal appear to my fnends as being in 
Mr Bennett s wor Is, ^tal to all hopei, of bringing our Lniver 
sity into line with the requirementt of the age f The Conimui 
SI mers will either propound a wise scheme or an unwise one 
My critics believe that it will be wise Why, then should they 
assume that Convocabon will rqut it ? At any rate it is an ex 
traordinary reason for attacking me as a Member of I'arliRmeni 
that I have faith in the good sense and sound judgment if niy 
e mstituents JOHN 11 BBOek 

High LIms July yo 

Metncal Relations of Plane Spacea of m Manifoldneaa 
PlANF spaces of n manifoldness are assumed to have the 
following pro) erbes — 

(1) Given a S (a pUne space of n - i mamfoldness) and a 
pnnt P outside the same then a certain S, will exist which 
contains both the S , and P 

It follows therefore that a S, is determmed by m + l of its 
pomts, unless these pranU have that special situation to each 
other by virtue of which they are contained in a plane space of 
minor manif ildnrss 

(a) If a plane space S. contains « + I pomts, which have 
not the sptcial situation to each other above mentioned, then it 
will contaun the plane space S„ determined by these pomts 
It therefore apjitars that n + i poinu determine a S 
uniquely 

Given a slnight line L and any pomt P upon the same 
through L any number of planes ean be constructed, each of 
which contains a certain hne L through P perpendicular to L 
The aggrejate of such Imes L, in a spoM S« form a S« „ 
which has that speciat position tosraids L by virtue of which it 
IS called perpendicular to L m P 
To prm this theorem, whi^ certainly bolds if m a a or 3, 
let us assume that it is true when n m k, Uienit will also be true 
when w a d + I Through P, in a space Ss which ccntaiiu L 
and IS coouined by S., construct the Ss , perpendicular to L. 
Any pomt not contained m the Ss., and Lartenniaea a (done, 
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which contains the perpendicular Pg to I TH2 and the S* 
determine a space Sa, and the propoaitum la that anv line 
through P in this S* u perpendicular to L Through VQ con 
alnict a plane space i in ba perpendicular to I It mutt exist 
sccordu^ to hypothetu ba i (•uU the Sa into two parts 
liecaust. every straight Ime in Sa (aa eaail) follows from the at 
sumptions) has one point in common with the Sa n we therefore 
hose no means of passing from one pomt of such straight Ime to 
Its other points without pasting the Sa ba • and Sa i cut 
the Sa therefore mto four different parts, which hate the cut of 
Sa md Sa , that is a certam Sa , in common Let the 
foul departments, into which the ba is cut be called A, B, C D 
A sinight hne through P, not containeil by the Sa will be 
situated (as it pastes P that is a point of the Sa .) in two 
(lifferint departments and if we change the situation of this line 
continuously without passing either the ba or the Sa it 
will remain in the tame two departments The departments 
are therefore arranged by two If s straight hne through 1 
lielonging t a A also belongs to B then A md B shall bt called 
( pi isite tc each other I et A, B and C D be opposite to each 
(ther We have no means whateicr of distinguishmg two 
111 ixnite deixirtments, unless we assume at the very least another 
■irbitiar} print, because every iilane configuration through the 
Sa a ixteivling into one department equ^l) extends into thi 

PI ositc one Whatever is true for thi. one de|iartment must 
therefore be true also for the opposite one 

Now construct any hne I through ( m the ba Let I 
bel ng to A and R If L and I an. not perpendicular, then 
tilt angle LI tontamed m A must U. larger or smaller than 
Iht c ( rresponding angle 11 c< ntained m B I et I change its 
IK sition continuously if the angle I I contamed in A would 
11 -ilways larger than the correspinding angle in B, this would 
ini unt to 1 permanent property of A distinguishing it from B 
whiih It cannot {lossess Theiefore whichever evolution I 
nia) ]ierform from the Sa i to the Xi in A (and B), it must 
hive at least one intermediate situatien in which L and I are 
jierpendicular The aggregate of such situstions form s surface 
in \ and B Let L, 1 r lie / - i lines contained in 

tint surface then the plane spsce f ^ t maniflc I Iness contain 
ing these / l lines must accerdini, to the hype thesis, bt 
larixndicular to I The surface must therefore contam this 
I hne s|Xice If now we replace < ne < f the two Sa or Xt b) 
this s|aee the a^ment will still held However near the 
till hrdenngs plane spaces will finally approach there will 
sin ays be at least one intermediate {lane j erpendicular space 
ill f which ore containeil in the S It n, therefore nothing 
left but to concede thst the Sr in ijuestion has the property 
estsblishtd in the proposition 

Through any point P only one line I wUl (XUik, which is 
lierpendicular t a space S Assume indeed tw such lines 
which may have with a respeetisely (> and K in common Then 
1 (JK would form a tnancle, of which P(^R as well as a I KQ 
ICC rding lo the foregenim will te = a nglil angle This 
however is ini{xissible unims Q and K coinade 

A ixiint and i pisne S|iaee theref re determine a certain line 
the (lerpendicular to that spate thri ugh the point a certain point 
—the one in whiih the line above mention^ cuts the space— 
and a magnitude, the distance of the tw o ]iomts above mentioned 
1 his IS always true, unless the pomt 1 elongs to the space I et 
the I mt apjiroach the space If the two points in question 
ct ineule, then the point wiA bel mg to the sixice 1 he coiMitions 
theiefoie that a ^mt and a space are united, is (distance of 
I uint and sjiace) = o 

1 et 1 move cmtinuously sothat its distance fnmia pltnes|xire 
S remains unaltered I and S ma) determine a space X , then 
the -impeinte of such pomts m 3 is am ther plane space I et 
I annQ be two situations of P Then all points of the Ime 
IQ have the same distance fironi S as is ouilv seen to rest 
(n P uclid s parallel axium by means of imnllefograms fhe 
general proposition can firom this he established w conndera 
til ns analo^ts to the proof of our first theorem independent 
c f any new assumption Two suih space* X and S are called 
parallel, and determine a certam ma^tude, who*e disappear 
ance is the condition of coincidenee of X and S 

Let X and b be parallel Through any poiDC A outside the 
some draw two lines which cut both X and S, in B, C and 
B, C respectively, then the lines ABB and ACC have a 
Txnnt m eoromon, they are therefore in the same plane, BC and 
BC must therefore either have a point m common, or he 
(xirallel A point in cmninon they have not as they ore con 
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tained in X and S, and these two have no pomt in common. It 
follows that 

AB AB > AC AC 

We now add to our aasumptions another one « + t pomts 
determine, as already stated j plane space S, , and beMOes a 
certain pyramid of « dimensions, of wmeh we assume that it 
diall postesB maratudL Ltt the m +1 points tx. A, , A«44 

Aj Aa+i dUermine a sirtain spoM Sn 1 Ihaw any line 
through A, It cuts S i in a pomt B Choose A'l on this 
line so that A,B BA, Ibtn the two pomts A„ A| have 
an exactly symmetrical position to b« 1 Mo property can be 
valid for the one which is m t valid for the other (as long as no 
elements are intitxlureil 11 ilisturh the symmetry) We cannot 
thertfore asanmt that t ne f the two pyramids determinid re 
spectivcly by A, and the Nj A,+i or A, and A, 

A +i should be Wger than tht other Mow the iocHS of points 
A, IS according to the f rrg >ing a parallel X 1 to S,.i It 
foUi ws The magnitude f the pyramid is deyiendent (l) en n of 
Ms p<mis (a) and the distance if the w +1** from the plane 
space determined by these » points 

What we have in mind when wc speaL of the magnitude of a 
pyramid will come out clearer when we give a theorem of 
addition Let Y lie am ix int collmear with and mlemiediate 
between A, and A, Then we say 
The pyramid determined by and any other p» mts 

+ the pyramid determined Iiy XAj and those other points — 
tc the p) ramid formed I y A,A, and the rest of the points 

1 his explanation combined with the above shows that the 
niigiiitude of a pyrami 1 is e-qual t > some constant multiple (say 
*) of the product of the magnitude of the pyramid A, A 
and the distance of V, from the space fixed by the 1 ther |mints 
shall ante this numlier ( V,At ^ i-fi) (^|A() is simply 
thedistame if the two p mts, and according tv a convention 
neeessitited 1 y eonsiderations i f ontmuity, we issume 
(\iV,) KA,V,) o 

( enerally if we transpose any two letters, the magnitude desig 
nated eliauges sign 

If A, B t an. three t illinear points and if we designate 1 y 
the single letters A B C the distanres from these pi mis t f any 
fixed pomt U on that Imc then we have identically 
(VB)C+(BC)N + (CA)B 0 
This IS an algebraical identity easily estabhshed The same 
holds also when the single lellers A, B C art made to denote 
the distance of these pomts from any space X which iithtr is 
yxirallel to line ABC r has with it a point in commr n as is 
easily established by j n pi rtions 

If lietween three pomts of a Ime such an Motion exists this 
must bt true also for ti + 2 points in a S, The proof of this 
f y induction IS perfeetly easy Let for instance A B C P lie 
four yximts in a plane and let 3 be any spate that has with it 
a line in cimmon Join CD it may meet AB in 1 Then we 
have some linear identity 

o \ + «B + L - o 

where a ( denote constants independent from 3 tnd als 
A. + ep +/l o 

1 liminating I we olaoiii st me linear identity I etweeii 
A B C, P 

In order to determine the eonslants let us assume the space 
3 (which IS permitteil) tile parallel to the plane ABCP , then 
we base if 

«A + /B + fC + rfP « O 
a + ( + 1+ f=o 

If we place 3 so that it cuts ABCP in CP and if then we 
malte a ^ (BCD) follow s - (CDA) We therefore 11 tain 

{BCD)A + (CUA)B + (D\B)C + (ABC)I) - o 
and yust *0 in the gencBd cise 

(BCD I)A + (C1) I\)B + (D L\B)C+ *0 
The use of the distances of pcanU Bom variable plane spaces 
epablostaiB to do away with fixM coordinate systems The proof 
of pioycctlve theore ms becomes perfsctly luad, while at each 
stop of the proceedings we ore always able to nse the., 
geometryeol signiAcance i? the constonU employed To give n. 
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_ t Ai be If + I puinU m e plene 

■ipoce S« I el P be any other point We then have one 
linear relation 

*1 A, + fljA, + + a»+,A*t., 4 /P = o 

A->sume outudi the space any point Q Construct the plane 
sintea QA^ A , l^A, A«4„ m 4 l in all 

and cut them by «ome Ime joining the reudual jioint Ak 4, A| 
respecuiely with a point R on the line ihua 

obtain M I- I new points Vm4j, A'j , which joined give a 

plane space 3 U, that cuU Se alwajn in one and the same plene 
cut S*-], howeser we may chooee Q and R, which is remted 
to P and the ronfimiration m the A in a peculiar manner 
1 o follow the dfffierent steps indicated, let ns assume 
/P=s/i + rR 

(the three points are cullincar), therefore 

ajAj 4 OtAf 4 . • 4 yQ H > R = o 

Jinnuit, R with A„ we obtain a line thit contains the point 
fliA, 4 rR ^ 


If, 4 Of + . . 

IS also "tA,+_ 

a, 4 4 / ’ 

space V, \t ii 

V’l M Iheref ire - 

Just fcl 


p y 4 r = o 
t IS contained u 


fliA, d r 
«i 4 > 


The line A*| eontatiu the point 

( a +f)\',-(a, + r)\\ 


<i,V, -<i,V, 

I, - a, ’ 

which IS collinur with A, \| The plane sjMce Se j contains 
therefore all the " ‘ points thus formed and the projiosi 

iton fitlows at once 

In a similar way it may In prose I that if lw< (» 4 i){^raroids 
in a Se are in perspectne, the mterseetton of cotresponding sides 
" ‘ ** in all are all e mtained in a b* , We jirove this 

simply for » = a, whuh is sufficient to exhibit the general way 
of proceeding I et \ H ( A' B* C‘ be two triangles m per 
spetdive , let A BU' CC have pomt P m e imnioii 1 hen we 
must have 

P a \ 40 *A» 

» 4 i'B> 

= C 4 . C‘ 


Join VB V'B' Their intersection, from 

«\ + a'A« -*B4 i*B' 


oA - iB^a>A» - 
aA - AB iB -C .C - aA 


are (ffiviMisly collinear 


PWI] 


> '^ane anaces in general do not determine one magnitude 
niy lake for tnitance, two lines in space They luve a 
distance and form an angle If thew distance or the sine of their 
anf^ IS « o, they will lie ooplanar If both art » o they will 
coincide Wt have two magnitudes, because the system d two 
lines in space has two degrees of detKtieimticm (coplananty and 
coincidence) This is also genenuly the case becauK geo 
metrical magnitudes are nothing but the most MiiUbleinvanonts, 
whose evanescence u the necessary odd sufficient condition for 
the dcgeneratioa of the system to srhieh they belong 
If two plane spaces A B detenmae only me magmtwte, we 
ite the same by (AB) Let A be a straight Ime, for in 
«nd B a ptsne siwee which hM one point In common with 
any point of A, say " ■*— - 


JcOi^h 


P dnw theperpendicular to B 
I Band A Then the sine of c Q 
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lathe magmtude denoted by ( VB) Let A be a idane, having in 
common with H a bnc 1 rom any pomt P m the plane draw 
the perpendicutar on B, say PB, and from this pomt B the per 
pcndicular on the common line BQ Then ogam sin (/ (J) 
ai (AB), and thus generally Wt determine the sign of the 
maipiitudc according to the rule 

(AB) 4 (BA) = O 

Let us now odd another plane space C to the system A, B, such 
that both CA and CB determine only one magmtude Then 
the whole system may determine on additional one, whose evan 
escence w >u 1 d signify that C bdongs to the plane space fixed by 
A and H in cnnjunctiim, and is united with the spaM that A, B 
have in common It is in fact the product of (AB) and the 
magnitude formed by C and the ‘>p*ce VB, and will be written 
(ABC) 

In thiswaj we preceed, obtaining the definition of a magnitude, 
which hts the property that its evanescence is the necessary and 
suflieient condition for the degeneration of the system to which 
It belongs 

The magnitude m questum may he formed in various ways, 
but the mtein being such that it can possess only one such mw 
nituilc the different formations must always lead 1 7 one and the 
same result, with the exception of a constant fiuitor 1 his factor 
must either he 4 1 »r else - i on account of the symmetrical 
way in which the inagmtnde is formed If the system is one of 
straight lines through v point P, the magnitude in questi in has a 
special signifleance Two triangles which have on angle in 
lommon are in pronorti m os the product of the sides including 
this angle Phrec lines in space which have a jmint in cnminun 
and are not 1 >pl mar form a comi r Cut a comer by iw r ibf 
ferent planes 1 he two different pyramuli are in proportion as 
the irxluet of the three sides forming the tomtr And so m 
general as can be easily jjroved by induetion Therefore if we 
have such a corner f a lines in a space S and cut it by a space 
S , the pymnii I formed is = the jirxluct of the m sides extend 
mg from the vertex of the c vraer multijffied with a fruitur which 
M speafic fr r the comer ami this latter fru'tor is exactly the 
magnitude formed artonbng t > the mie mven 

(It may happen that the fonnatir n of the magnitude, a^ven, 
leads to ren without giving a sigmficant result This is 
an indicabon that somewhere dunng the process one of the 
conditions f legenerati m is fulfilled for instance, when C 
belongs I the space AB Pien the pr ieev> is the r« ipr xal 
one Wv determine the magmtude formed by C and the space 
comm m to A an 1 B If that also is rero, thm V B, C belong 
to what IS < ailed a pencil The simplest case of this kind u 
(he system if three lines in a plane ) 

Let V H C be three plane spaces belonging to a pencil that 
is let (ABC) - o Let D be any other ^ne space, which hoi 
an element with the penal m common Then we have ogam 
( VB)C 4 (BC)A + (CA)B = o, 

where the single letters A, B, C m this identity denote the 
magmtude fr rmed between each of these three (paces and the 
auxibarv ne 

It will sulhcc 17 prove thia for the case of three lines through 
a point 1 I el 3 rut the penal in a line S Let A, B C form 
with S the angles a, 0 , y respectively then the proposition 
amounts to 


sm(a- 0 ) sin 7 4 sin ( 0 -t) sin a 4 sin (7-a)sin 0 ■= O, 
which IS nothing but the Ptnlemaus theorem about four pomts 
m a arcle 

Now agam we may proceed to show, that between « 4 a 
elements V f>r wh^, to be short (AjA, A« 4 1) 
= o, a linear relation must exist la, Amo, where the 
a/ are certam constants Of couiie, if not also some of the 
mmois are rero, such as (A,A, A«4i)» Will be the 
awfy relation that can thus exist We can thcrefiire determine 
the Or by giving 3 exceptional positions. The result u again 
(A,A, A« 4 ,)A ,^,4 (AfV, Ai.4iA«4s)A, 

4 (a, A« 41 A]) Af 4 mo. 

Let At Am 4, form the space S and the magmtude (S) 
then, making 3 identical sirtlh S, we ohum 

(AjS) (S)A,4(SA,) (S)A, = o 
^t(^S)>a - V,fott]i»apeeialpmaboaaf 3 ,tnd(SA,)> Aj, 
therefore the test applies, and the theertn must be eorrtet 
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{■or inch ^uiu A. u we hji\e conuderedi *11 ^jecttve i 
properties will be correipoiKling to each other, end ail metnca! 
properties at least as as they are dependent upon the inter 
pretation of the constanu emido^ Lma> UKL Laskkr 
IlWey July 9 

P S —The rame holds true, with slif^t modifications, for the 
onl) curved space that contains no exceptional tlements, that is 
the suri^e of a globe of » manifoidness —F L 

The Feigning of Death 

The discussion, a few months since, of the feigning of death in 
repules (vols Ii i>i 107, laS, 333, and In p 148), induced roc 
to expennient on the ( urrant Moth whose powers of “ sham 
ming are so femiliar The moth was first seised bv one wing 
and It at once feigned death thereupon I cut off its head with a 
pair i f scissors, and the iHima/ fmtmHfd to feign death I use 
the expression tdvisedly, for absolute immobility was maintained 
f r some seconds, and tnen violent fluttering ensued, causing the 
animal to rush wildly about the table I ut fiuhng to hfl it inlt 
the air In this cinditim any iniiailse such as touching <r 
1 inching, induced a repeution m ‘ Mxmming After a strong 
stimulus the shamming was prolonged, and indeed a direct con 
nection was bvu us between the strength of stimulus and the 
length of pencil of quicsrenre This (lower of resnnse to 
stimulus was maintam^ for twjdsys and then weak mittenng 
>-et in ft r sc me h sure f dlow cd by death Our enure ignocanc^e 
cf the physiology of the nervous system of insects renders it 
difhcult to draw complete conclusions from these phenomena 
neserthelem it is diflicult to eonteisc that soliUoncan persist f r 
fort) eight ho irs in a deespitsted animal We are forced then 
tr roncuidethat here at any rate desth feigning is a purely reflex 
phencunenun smi that the sensor) stimulus reteiveci Iry the sur 
uce of the bexly esnses inhibitor) impulses to anse reflexly fnm 
the gonglisof the central nerve chain and prevent all movement 
of the l^motor muscles In confirmation of this it may lx. 
menuoned that denudmgthe wuig 1 f its stales over any area caused 
a marked diminution of sensitiveness iver the area so treated 
Since all stiges I etween sensory hairs and ordinary scxies occur 
m Lepidoptera, it is nut unreasonable i > assume that the scales 
still function as txetUe end organs in spite of their modificatu n 
subserving decorative uurixises (tsWAiuH Iaiifr 

Charterhouse, (icxlalming July 31 

Halley ■ Chart of Magnetic Daclinationa 
In NAitRk for May 23 and ro 189J are interestmg com 
muniealions from Dr Bauer and Mr Ward in reference to 
llxlley s old chart of magneuc declinations 
I have X copy of thw elurt nvt referred to by either of these 
gentlemen 

It IS bound in vol 1 of * Miscelhne 1 Cunosa Thu wc rk 
' es ecmtaining 
<oyal ScKiety 
by J B for 

and embreets 

just the eiicumference of tlw earth 

1 he title in the upper left hand corner reads ‘ A new and 
correct Sen Chart of the Whole World showing the VanaUons 
of )e compass as they were found \no lyoo with a view of the 
(•eneral and Oiasting Trade Winds and Memsoons or shifting 
Trade Winds by the Ihrection ctfCs] t ft dm Halley 
In the lower left hand corner is the note “ Cant Halley s 
map of the World in two large sheets is sold liy K Mosmt and T 
Page on Great Tower Hill, London 
The name I Hatru, delin A scu is in the lower right 
hand corner of the chart CHARi Es 1 Cl arki 

New \ ork, July 37 


was edited by Halley, it consists of three- 

III the mam, repnnu of papers read liefore the 1 
Aol I was pubhkhed in 1705 and wu printed 
Jeffery Wale and John benex 

The chart u 7k mches high and 13 inches 


THf ERUPTION 01 \ ESUVlV^, 

JUI Y 3 , >895 

'T'HIS rNcnt disturbance at \esuvius 1# interesting in 
several ways, and at one time had all the appenr 
ance of developing into as gnuid a display as that of 
1873 

The last eruptive cycle of \esuvius commenced on 
June 7, 1891, when I had the good fortune to be but a 
KO. 1345, VOL. 5a] 


few hundred yards distant at the tune the mam bunttiig 
of the nft took place The details td that eruptioi^ sntn 
illustrations, can be referred to- in my arUcles and rqwrts * 
Ml e may briefly state that C) cle as follows the sjdittiiig of 
the whole of the great cone of Vesuvius by a radud nft 
which extended b^nd the base for some distance across 
the Atno del Cavallo At the first moment a little lava 
issued from the upper p irt of the nft, but after a fcw 
hours all came from its lowest extremity in the Atno, and 
continued to flow with pnctically no interruption for a 
penod of nearly three years or, more correctly, from June 
7, 1891, to February 7 1894 Dunng that penod no 
great quintity was given forth xt iny one time, so that 
no stream could attiin much length before cooling 
1 hough the amount emitted dunng that penod is enor 
mous, xnd if vesirulanscd into pumice and scoria would, 
I think, quite equal Monte Nuovo in volume The con 
sequence of this is th it i gre it and pure lava cone was 
built up in the Atno of low inelination (14°), and adding 
niuth to obliterate thit interesting and charactenstic 
feature of the vole mo Coincident with the formation of 
the nft, the central cone 1 ipidly crumbled in, until a deep' 
enter wxs formed which eventually attained ovei 150 m 


N 



in depth and diameter It was at its greatest dimensions 
in ftebruaiy 1894 when the lava stopped issuing by the 
lateral outlet, and therefore commenced to rise in the 
chimney The immediate result of that stoppage was 
that the formation of a cone was soon commenced at the 
bottom of the crater by the ejection of lava cakes The 
grow th of this new cone of eruption was so rapid that, when 
T visiwd and photomphed the interior of the 1891 crater 
in November last, this was not above to or 70 m de^ 
and the cone of eruption was rapidly increasing in height 
within It 

MyfinqndM Alex Bourdxnat has carefully observed the 


Th* KniiSKin of {’auMUS, Me* 
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phenomena of the volcano dunns the early months of the 
present ^r, and has recorded tne changes in La, Ntriure 
June 8 (Fig i) It appears ftom Jus interesting desenp 
tion that in January of this year the apex of the cone of 
eruption overtopped the ed^ of the 1891 crater 1 iv^ 
even flowed out in the crescentic depression between 
eruptive cone and crater nng This was followed by a 
little repose of some days, to be succeeded by powe^l 
ejections of lav i c ikes to a ronsideiable height (m to too 
m X which ripidly added to the growth of the eruptive 
cone In May this new cone was from 15 to 30 m above 
the 1891 crater and at the commencement of July wns 
considerably mote, as is shown by Fig a taken 
from San Giormo a Creniano, as the others ind 
also notes- by Mrs T R Guppy * 1 his sketch shows 

that on the oay preceding the eruption central activity 
with cone forming stage was very active attaining the 
hfth degree on my scale 

M Bourdanat s plan of the summit of the great cone 
constructed on one of mine of earlier date shows the axis 
of the new eruptive cone is not concentric but to the north 
west of the 1891 crater This he attributed to the wind 
nodoubtoneof the causes it work but 1 hid seen such 
displacement to be the c ise in Nov ember last when from 
the depth of the cone top within the enclosing enter walls 
these sheltered the filling cakes from the wind I here 
was evidently even then the radial fissure directed to the 
north west in process of formation which has now been 
the point of issue of this new eruption 



1 he first indication of the final splitting of the gre it 
cone was at midnight when the enter became quiet In 
hilf an hour that is on July 3 at i-> 300clock when 
the mirdian of the upper railway station of Mr G M 
Cooks railroad which is but i very short distance 
from the nft was iwakencd by a stiong shock of 
earthquake that pioduccd some slight cricks in the 
masonry foundation of the building The shocks 
though slighter continued during the night At eight the 
stronger ^ocks were again repeated, and the activitv 
which had recommenced it the chimney had again 
ceased This was due to the filling of the fissure as it 
extended outwards by the 1 iva, the level of the surface of 
which naturally sunk When this takes place support 
IS removed from the inner sides of the chimney in the 
cone, which crumbles in and chokes the vent The whole 
top of the mountain had by this time become fissured, in 
consemience of which at nine o clock seven or eight 
large blocks of rock besides a quantity of small ones, 
were detached from the top of the cone vrashed and 
ploughed down its side leaving a scar described as 
lodcmg like a mud stream and marked by a number of 
pits at equal distances, due to the bounding of some 
these boulders This scar is seen in !• ig 3 close by the 


» Aanfc Mn. ( nw) Ibr oc« uid 

obtedM W pU 3 ml n> d <si«hI 

*«r*idl«»dlniw« II ths buigo o( 
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side of the right of the new lava stream Mr Treibtr 
Mr Cook s engineer, calculates one of these blocks to be 
at least 20 c m 1 he point of detachment and the re 
suiting scar was by the side of the upper part of the new 
fissure, but a little to the south west and the traces led 
by the rolling masses arc parallel to it 
At 10 18 the radial dyke reached the surface of the gre it 
cone and formed an eruptive mouth on a level with and 
to the north of the upper railway station from which i 
copious outflow of lava took place lunning down the 
cone as seen in the figure below 
At 10 30 iboutyom lower down a fiesh eruptive mouth 
w IS opened and IS well seen in Fig 3 hiv ng an oblique 
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eiitciiform ippearuicc as in the eise of the uppci mi 
and on other similar oec isions a jet of stc im th it eon 
stitutes the excavating igcnt was converted into a blackish 
tohimn b> the lapilK sand and dust dislodged md 
< arried i p th t from the side of the mount iin I here 
IS ccrtainlv somi disercpancy in Mr rieibcr’s lepoit fit 
Mrs ( upp>ssketch mode at ten oclock shows this lowti 
/ ft dread) mcxisttncc Her sketch like vise exhib is 
the progress of truncation of the central eruptive cone b> 
the formition within it of i crater Such t crater is 
entirely due to the crumbling in of the edges and thi 1 
fall dow n the i himnc) as no explosions w ere going on by 
the top part of the mam chimney Lav i eunt nutd to pit 1 
foithfi mthclowei endofthelowercrUtiet indprobihl) 
from a pm of thi ladial hssurc that levehed the su fi c 
below It but which of eouise is hidden bv the flowing 
lava Ihe stream reached the bottom of the greet cone 
It thejunctim if the \tno del C iv illo and the 1 1 cno di 
t cnist t ind then extended tow irds the upper end of the 
iidge of the I ion s Paw ui 1 Ganteioni where w is m c 
the old C locille Here it soon fonnetl a fine stieim 6oni 
in bn ulth llisdes the two 111 un cratents ilrcady 
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dcseiibcd two minoi ones also weie formed on the same 
line of nft 

On July 4 the craterets quieted down little lava flowed, 
so that dunng twentjf four hours the fece of the stream 
only advanced 12 m This corresponded with a slight 
return of activity at the main chimney, so as to relieve the 
accumulating vapour tension of the lava below, which the 
mountain will not resist for long 
The ejections were, of course, of the accessary type- that 
1^ nm ewHft U to the eruption, but simply the remnants 
of the crumbled in portion of the erup^ve cone £ach 
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puff had Its charactenstic black colour due to the quantity 
of aecestory sand and dust 

At 32 o clock, the upper crateret ]{a\L out a little vapour 
and a little lava, but again became quiet At 33 o clock 
the lower crateret showed new cracks around about it 
uith the escape of vapour 

During the night, between the 4th and 5th, the 1 u t 
again increased so that it is reported the next momink 
to be advanang at the rate 01 35 m per hour It had 
turned to the west, and flowed down on the south side of 
the Lion s Paw, or the Observatory ndge, and had divided 
into two main streams, which subsequently subdivided 
into mimn ones thit rxditted in different directions 
On July 5 the explosions at the central crater weic 
powcritil so as to form from time to time pine sh iped 
vapour plumes over the vole mu At others the \apoui 
wts bent over the Atno by the sirocco wind so is to 
spread a shower of dust md smd right across that 
depression One of these is well indicatM in Pik 4 
So far no damage has been done except to i pin ate 
carnage road that crosses the Piano di (iinista to 
the lower railway station No cultivated land his 
been reached The lava is however on a steep slope 
and IS flowing in the direction of the valley calltd 
the Cupa Pallanno over the edge of which a magniflicnt 
cascade of incmdcsicnt rock was formed in 1872 

The eruption is quite identical in all its details 
w ith the usu il intecedent ones resulting from the for 
mation and extension outwards of radial d>kcs Many of 
such eruptions 1 hive desenbed in these pages ind else 
where and fully explained their mcch inism production 
4,rowth and (losurc 

Three results may hippen ^1) Ihe radial sheet of 
lock may cool and scU tnc rift so that the volcano will 
sewn return to the cone forming stage, as seems to be 
indicated b> the ippeannce of pasty lava cakes imongst 
the tjecta on July 5 (2) The fissure may enlarge ind 

extend downward with the outflow of liva as in iby 
with the formation of i much I irgcr central cratci (3) It 
may follow the more usual course as its immediitc pre 
decessor and give issue to i sin ill but almost continuous 
outflow of lava during months ir )eirs 

H J Johnston I vvis 


PIC HFB 1 S//i. V () 
'T'HE death of 1 rof Chebyshev has hardly been not ced 
in the English papeis and even in Russia except 
for a short sketch in the University HulUtin and in i 
speech of Prof Markoffs with reference to him which 
IS reported in the Hull tin d PAt idimte tmppn th det 
Stumes dt S/ P'tenbourp no biographical notice has 
amieared of this c elebr itM nuthcmatician 

I'aphnyty Lcvovitch Chebyshev was bom on Mi> 14 
1831 at Akatovo, m the government of Kalura and after 
being educated priv ately entered Moscow Uiuversity he 
completed the usual courses and took his Bachelor dc 
grec In 1846 he received hit Masters degree at the s imc 
university for his 'Essay on the elementary analysts of 
the theory of probabihty and n the following ycir 
commcncM a senes of lectures as assistant lecturei in 
Petersbuiv University He leccived the Doctor s degree 
in 1849 tor his well known Iheory of Gompanson 
which contained a mcxlel exposition of the forma 
tion of the theory of numbers and clearly proved the 
strength of his mathematical genius In 1852 Chebyshev 
was promoted to an extra professorship, and in i860 to 
a regular professorship Dunng 1853 59 he was elected 
successive^ assisunt, extra, and orduuqy tutor in the 
Academy <>f Sciences He remained a professor, doing ^ 
active woA of the most valuable kind, unity five years, I 
dunng the course of which, at vanous times, he lectured 
on every branch iff pure mathematics, and dunng one 
penod—in t849>51—on practical mechanics 
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In his numerous w ritings Chebyshev left a very great 
deal to the reader’s imagination, often giving dedncttcns 
simply without proofs but in his lectures he nevor left 
a point without the fullest explanation and his lectures 
arc distiiwished not only tor elegance and accuracy, 
but for their extraordinary simpleness the already 
mentioned ‘ Theory of ( omparison may serve as a 
good example as well as his proof of Bernoulli s theorem, 
which IS now given in all works on the theory of 
probability 

Ihe proftssonal servurs of Chebyshev had a great 
significance to the I ttersburg University He p^ed 
the teaching of mathemat cs on a firm basis and formed 
an independent school of thought All the present staff 
of mithematical tcithtrs m the Petersburg University 
(\(tpt i very few of quite the youngest are his pupils 
ind follow in his fnotstips His moral influence did not 
thireforc cease when he resigned his professorship in 
IBS'* The Council if the Inivcrsity elected him an 
honor try member ind h s pupils kept up the habit of 
going to him on certain diys to hive lively discussions 
on vaiious scientific subjects in which his indomitable 
energy acted on h s hearers in the most animating 
manner He was al vays to bo found engaged either on 
some complicated c ilcul ition or on modi Is of mech inism 
he had invented 

hvciything Chebyshev did bore the impress of genius 
he invented new methods for the solution of diffiiult 
p oblcms which had ippeircd and had remamed un 
solved he suggested himself i senes of most important 
problems and woiktd at them till the end of his life 
H s veiy first writ ngs on the theory of numbirs devoted 
to the problem of the intii dependence of the pnnie 
numbers and on limits give him 1 European reputition, 
and his succeeding invtstig iti ins on irrational differ 
entials and m uimal and minim il quantities issurcd his 
pi sition as the m ist ongin il m ithematici in of the 
n ncteenth i entury 

He died Novembei 6 1S94 his works will shoitly 
be republished by the I etersburg (. niversity 


NOTES 

V alrtilylncfly nu net I 11 tliLje col mins the Institute 
f 1 nn i, will celel nt 11s centenary next Oct her The yir 
gramme of the f Us wh 1 have 1 een organise I m connecti n 
with that ivent has j si lieen sent ic the Menbers ami tor 
respondanU of the Inst t t the inie iti n being that the cen 
tenary shall be nurke I bv a reunion of all the men of light oml 
leafing who belong to the Inst 11 te f)n the afternoon of 
Uetiber 3J there will 1 e a reety 11 m m the 1 alau de I Iilstuut 
f Ihe > reign Vssocial ind Corresponilants and of breneh 
t rrespon lulls an I m the evenuig the Minister of lublie 
Instructiin will hoi I s reception On Oct ber 34 a meeting 
will be held in the (iieal llatKuf the S rlxnne at which the 
Iresdent of the KepiUic wiU attend Dueourves will le 
dehvered by the Insilent of the Inslitnte the Minister f 
I ubbe Instruction an I M fules Simon \ banquet t which 
all the Vssociates an 1 Corresy ondanta are invited will take y lace 
n the evening of the same day On Oct iber 35 there will be a 
sjiecial perfmnance at the ( omedie (ranyaue and a recepti n 
will be held by the 1 reneh 1 readent The eclebraUon will b 
conclnded on Oct iber 26 I y a vnut to the Ch&teau de Chantilly 
It will be seen from this that the hundredth anniversary of the 
foundation of the Institute of > ranee will be celebrated in t 
manner worthy of the high ywMIion which the Institute holds 
among the world 1 sicieties if science art and literature 
Ti{K seventh session of the Australasian Association lur the 
Advancement of Science will be held in Sydney from January 
3 to to, 1897 ««»der the piesideiicy of ^of \ Liversidge, 
t R S The Pieddents and becietanet of the SecticM ate 
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ai MIowi Astronomy, Matheinatici, ud Pbyncs Prendent, 
Mf R L J Mery, C M G , F R.S , Secretanet, Prof R 
Threlfiill and Mr j Arthur Ponock Chemutry Preaident, 
Mr T C Cloud SecteUry, Mr W M Hamlet Cienlogy 
and Mineralogy Preaident, Captain F W Hutton, F R S , 
Secreunei, Prof T W P David and Mr t P Pittman 
Biology Prendent Prof T J Parker, P R S Secretanev, 

I rof W A Haiwell and Mr J H Maufin Oeugraph} Sec 
retary, Mr 11 b W Crummer 1 tbnolugy and Anthn^ogy 
Ireudent, Mr A. W Howitt, Secretary Dr John Praaer ' 
p/conomic Scieiice and Agncnlture Preaident Mr R M 
Johnaton, Secritanev, 1 rof Walter bcutt and Mr 1 B 
Outhne Fngineenng and Archittetnre Proaident Mr H ( 
btanliy. Secretary, J W (>nmshaw Sanitary Science and 
Hygunt President Hun Allan Campbell Sicretaiy, Dr 
J Ashburton TIh mpvon Mental Science ind 1 ducati m 
President, Mr JohnSlurley, Secretar}, 1 rof Francis Andtrsun 
Commimications and |iapen for the meeting, or inquinea maj 
be addressed to the lermanent Hm Secret iry The Chemical 
Laboratory, The University S>dney, NSW 

It is announced that the Hodgkins pnie «f ten thousand 
dollars has been awaided li) the Smithsonian Institution in 
equal proportions to lord Rs)leigh and Prof Ramsa), in 
recognition if their disc ivcrj o( argon 

W f regret to notkt the death of Mr Joseph Thoms n whose 
explorations in Africa have added so much to our knowledge of 
that contment He was only thirty six )cars of age 

J umt announces the (bllowing appomtments 1 r< f Willisra 
J Hussty, of Illinois to sutcecd Prof Barnardas Astronomer vt 
the. Lick Observatt ry Dr J Alkn Gilbert to lie Assistant 1 ro 
ftssor of Isychology at the University of Iowa Mr J H 
Tyrrell to he Professor f <>eolog} and Mineralogy in the 
University of Toronto 

Rfitkus conxspondent at Ntwibundlanl anting under 
dite of July *3 says —The stuiraer Ai/e having on board the 
members of the Peary Relief P xpedition took her de|urluix a 
few days ago for Bowdoin Bay, Inglehtld Gulf Her return tan 
hardly be looked for before Octolitr i 

Mk Cacti 11 Smith of the I)e]iartment of Greek and 
Roman Antiquities in the Bntish Museum, has been sppomted 
director of the Bntish School at Athens for the next two years 
in succession to Mr P rnest t ardner, who has held the office 
since 1887 The Trustees of the British Museum have, with 
tht concurrence of the Treasuiy given Mr Snuth special leave 
of alistncc for the purpose 

Thf annual meeting of thi S xnety of Chemiotl Industry was ' 
held in \ orkshtre College Ltoda hist week In hu preSKlential 
address. Dr T L Thorpe IRS, desenbed s nne of the 
important advances made ugi tedmotogMsl chemtstry dunng 
recent years, and especmlly dwelt upon the methods used for 
the enrichment of coal gas the mannbeture of glycenne from 
waste soap lyes, the manufitctuie of edible fiiti, the improve 
ments on the chemical side of photography , and the chemutry 
of textiles The follawing new officers were elected —1 resident, 
Mr Tyrer, Vice Prendents, Mr T Faitky, Mr Boverton Red 
wood. Sir H L Roscoe, Dr T 1 Thorpe Members of 
Council, Prof Le Neve Poster, Mr Douglss Herman, Mr C 
C Hutchinson, Mr Ivan Levmstein, Mr >J S McArthur, Sir 
Robert Puller Treasurer, Mr F Rider C mk I omgn 
Secretary, Cf Ludwig Mond It was decided to hold the 
next anaulil meeting of the Society in London 

BauroKD CoiJarB (for Women>has taken what appeals to 
us to be an important and commendable step in estabbshing a 
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separate and smentifie course of Instruct m hygiene This 
subject, which is becoming every day of more oomidcfatioa, 
has generally been taught m a somewhat d is eon n ected manner, 
as an adjunct to be attached anywhere, rather than as a dhtinct 
study, at Bedford College it u now to take its place as a special 
subject Students will be required to devote themselves for a 
session or m ue solely to thu and allied branches of science, 
namely physiology, bacteriology, chemistry, and physics, 
practically as well as theoretically, and thus they will have 
the opp irtunity by foUoinng a connected sjrstem of teaching, of 
really understanding the meaning and peactical bearings of the 
subject Msny appointments as samtaty inspectors, health 
mistresses in schools and teachers of hygiene, being now open 
to women the subject seems to offer considerable inducement to 
those whs have an aptitude and bking for scientific work, to 
devrle themselves to this study 

Mrs f science i Aen have occasion to regret thU they do not 
live in the glonous age when tidal evolution shall havre so 
reduced the spm of thu world of ours that there will be forty 
eight hjurs m s day To be able to devote twice the present 
amount of time 1 1 observation would indeed be a lioon to the 
busy investigater and the man who shows how to do it, places 
his fell >w w rkers under a deep obligation to him \ et that is 
what Dr t.ower. p R S did in an inaugural addreis dehvered 
before a general meeting of the Society of Medical Phono 
grajffiers last week Here u hu argument Soence rests on 
observatun which withqul immerlwte record u irf httle value 
not tnly is mem iry inadequate, but record at once reveals un 
suspected imperfeeti ms in ol servation Compared with long 
hind, shorthand permits in a given time, twice the amount of 
record while lew ing twice the time for obaervation Shorthand 
ie(|uirea n> better recommendation than this to the notice of 
students of science snd we sre glad to know that the Society 
of which Dr (lOwers 1$ president, though only started last 
December has now 16$ membcis In the daily work of the 
practitioner which is peculiar m being a form of personsl 
science record is very important Por most practitioners, how 
ever record is prictically impossible m longhand, while short 
hand iflers them the desired nunns But this is not only the 
ease with me lical men it is always important that observations, 
however trivial 1 r strange, should be committed to writing We 
are theref ire a little surprised that the Society should, so iar 
as the name u coik eroed, be only one of Medical Phowagiuphers 
Its objeets appesr i > be broad enough to justify the name being 
changed to the Siciety of Saentific Phonographen and a 
further argument for the more comprehensive designation u that 
many scientific worken euUsde the ranks of the medical pro 
fession have already becone tuembers 

An interesting pomt in connection with the sand filtmtion of 
water has been recently brought to bghthy Dr Kurth, of Bremen 
It has frequently lieen pointed out that the thicknem of the 
layer of fine sand m filtering beds cannot be reduced beyond 
certain bmits without endangering the boetenal quality of the 
Mtarate Making more detailed examinations of the particular 
bacteria present in the effluent from a filter in which tht depth 
of filtenng material had been interfered with, Dr Kurth found 
that the rise in the number of bacteria was almost entirely due 
to the presence in Urge quantity of one particular microbe, of 
wUch, however no trace could be found in the taw water snth 
which the filler was being fed On one occasioii there were as 
many as 900 in 1 c c present of this special microbe, whilst all 
the bacteria together in the raw water did not amount to more 
than 760 in 1 c c In this instance thcrvfore, the olqectionable 
nse IB the number of beetena present in the fihmte did not 
necessarily indicate that the efficiency of the filter in dealing 
vrth the taw wster was in, fault, but nther that the diMurbance 
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of the Mnd had dulodged certain microber pretent in the filter 
ing material It would appear, therefore, of interett to obtain 
m caiei where the filtrate it untatufiuitory tome particulari of 
the nucrobet present in the effluent and determine m what 
n.laUon they stand to the raw water microbet 

Thb quettion of the audibihty of fog horn signals at tea seems 
destined to occupy a great deal of attention in naval circles 
borne tune ago we gave a detcnpbon of the American expert 
ments, which went to prove that round each siren there u \ soot, 
about li nautical miles broad within which fog signals cannot 
Ik: heani, although they in. distinctly heard outside that tone 
These observaUons cannot now be treated with the mcredulity 
they It first met with, since other experiments have confirmed 
them A senes of such expenments are descnbed in Hcmsa 
In one of these, the vessel steamed with the wind straight towards 
the light ship from a distance of 44 nautical miles At a distmce 
of 2!l miles the sound became faintly audible, and suddenly 
increased in loudness at s4 mdes, retaimng the same intensity up 
to two miles distance hrum i j to 14 miles the n ite was scarcely 
audible, but then it immediately increased to such an extent that 
It appeared to unginale in the immediate neighbourhood of the 
vessel The steamer at this point reversed its course, and the 
fluctuation over thu part of the e nirse was found to be the same, 
except that it sras even more strongly marked Reversing again, 
the vessel steamed over this distance a third time, and again the 
sound disappeared at 14 ipdes and reappeared again, mi loud 
that It sounded as if the fog horn was only two cables lengths ofl 
Then, at half a mile the sound disappeared entirely, to reappear 
at quarter of a mile from the light ship, after which it gradually 
and steadily increased in intensity until the latter was reached 
It is tune thst this question, which is of great practieal 
importence, sh luld Ik systematically investigated 

Ths second annual report of the Iiwa ( eological Sun^ 
dealing with the work done during 1893 has just come to hand 
The Survey was organise 1 just three years sgo, and it has earned 
out some very valuable investigauons luring its compsritively 
short existence The coal de|X)sits of Iowa have received 
specul ittentiuii since the orgamsation of the Survey and me 
V ilume descnptive of them was wued last year But these 
deposits are far too extensive to be discussed in a single vilume 
We have it on the anthunty of Dr C K Keyes the Assistant 
State (jeologist, that the area of the eial measures in Iowa is 
somewhat over twenty thi nsand squxre miles, and that isolated 
cxrbunifeious outliers, and the regi m I rderuig the producUve 
■coal measures, which must lie gone over in tracing the limits of 
the formation, occupy fully five thousand square miles or more 
With reference to the beds of gypsum at 1 ort Dodge, Dr Keyes 
says the area covered by the gypsum contains, approximately, 
twenty seven square miles, and that at the lowest estimate, 
the mass of gypsum which u found xvailable in the region is nit 
less than sixty millions of tons Muth valuable data with 
reference to these deposits aa given in the report, and also in 
formation in regard to the building st mes clays, and other useful 
mineral substances in Iowa Though the Survey has pnmanly 
a ntilitaruui point of view. It u clear from the report that the more 
saenufic side of geology is not neglecte 1 Prof W H Norton 
■contributes to the report a paper on the thickness of the 
Pal ie ocoie strata in North Western Iowa based upon records of 
a number cd borings for artesian and other deep wells He also 
gives the resulU of a study of Devonian and Carboniferous out 
hers in h astern Iowa The report is illustratpd by thirty four 
figures in the text, and thirty six plates the mosfstnkmg ofthe 
latter belong to a paper by Dr Keyes, on gtacud scorings in 
Iowa. Two new loc^ties showing exceptionalllt fine effects of 
glacial action were found near the aty of Burlington m 1893 
One of them is near Kingston, on the top of a bluff overlookiig 
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the Mississippi nver xnd judging from the repr xluctiott (ff a 
photograph, it fumishev -v v cry romukable example of a glacufed 
•.urfime Prof Calvin the Stste Geologist, is 11 lie oongratu 
lated upcm the work exmed on under his direction 1 he Survey 
has lately lost Dr Keyes who has lieenme State (.enlogist of 
Missouri, his place being filled by Mr H F Bain 
The fifty sixth annual me ting of the Royal Botanic Society 
will be held in the (.ardens Regent s Park, on Saturday after 
noon next, the 10th inst, -it one o clock 
A DAiviY catalogue in which many rare and valuable 
geographical works ire described has been issued by Mr 
Bernard t^ntch The catalogue should be seen liy all 
interested in geographical literature 
W F learn from the Jem ml of Botany that the herlnrium of 
the British Museum his recently icquired a very fine collection 
f Hepatica. miule I y Herr h Stephani It numbers ibout 
10,000 specimens and includes types of 1100 new species 
devenhed by Herr Stephini 

The Pro etdtngs of the Liverpxil Naturalists 1 leld Club for 
1894 conliin a record f 1 Urge amount of wientific work done 
in the way of botimiil excursions in I.ancashire, Cheshire, and 
North W^es 1 hst of eirlxmifercus fossils found within twenty 
miles of 1 iver|X)il, anil reimrts of papers read at the evening 
meetings 1 he total number of animals and plants that has been 
recorded as act nrnng in the district both living and extinct, is 
given IS S73S 

Thf August numi er of the Quarhrfy Journal0/ the 0 olOiual 
'iO I ty contains a piper by Dr J W Gregory, on the Pal-eonto 
logy and I hysieal Ge il jgy )f the West Indies \mtmg the 
other papers wc n tite the f II wing Prof J B Harnson 
ind Mr A / Jukes Brown on the chemical compo itivn of 
iceamc deposits, Mr H M Bernard on the systematic posi 
tion if the Tril ibitu 1 rof W J Sollis on the mode if flow of 
1 viscous fluid Dr C S Du Kiche Prellcr on fluvio glacuil 
ind inter glacud deixjsits in bwiueriand, ind Mr I T Newton, 
on fossil human remiins fr mi T alei lithi gravels at Galley Hill, 
Kent 

iHF Riyal Gillege f Bclen, lliviiit his just juiblished its 
magnetical and meteorologu il observitions for the year 1890 
This institution has regularly issued lejxirts since 1862 and the 
continuous instrumentil curves, which accompany the tables^ 
have furnished valuable infi rraati >n fur the investigation of 
Wesi India hurneanes Since 1872 one of the late Padre 
Secchi s well kn >wn and expensive meteorognphs has lieen 
regularly at work at Havana and is said to give very sattsfactory 
results We note that an attempt is made each month to c mncct 
the magnetical with the atmospherical disturbances 
We have received from the Jesuit College of OBa provmce of 
Burgos, a pamifolet containing meteorological observations made 
twice doily, with monthly and yearly results for the years 1883- 
1894 The Obaervotniy is 1900 feet above sea level, and m 
rather sheltered but the summary of the climate of that part at 
Spam by Prof Vallodares and the observations of cirrus clouds 
and their connection with atmospheric disturbances, are valuable 
contributions to meteor ilogicil science During the twelve 
years in question, the extreme shade temperatures vaned bom 
I* 3 to 100*, the annua] mean being 51* 8, and the average 
yearly ramfidl was 22 inches 

M CxsiMlE UE CAMMiir contributes to th* 4r htvet Jet 
Scitntti Pkya^tut ot HatweUet an important paper on the 
latent life ei seeds From 1 senes of experinienu chiefly on 
seeds of udMat, oat, and fennel, be concludes that dormant 
seeds peas throi^ a penod of completely suspended aramation. 
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in which «U the function* uf the protqitMro are qiueicent, but | 
hum which they reMve when agein placed in conditionY Hutnbk 
for germination The immamty from injury appears to depmul 
< n the protoplasm if the seed pamilag into a comphtel} men 
state, in whi^ it is incapable of mther reqiinng nr astimikting, 
before exposure to thi un&vourable conditions The penod of 
suspended ammatum nuiy extend osrer an indefimte time, prob 
xbty through a long senes of yean, and the seeds may dunng 
this period be subjected to low tempeiatures without de 
stn ymg their Mlnlity Those abose mentioneil were exposed 
m I refrigerator as many as 118 ^imes in succesuon, to a su Iden 
ft I ling to temperitures saiying between -30 and 53 C 
witheut injunous effects On the other hand seeds of the 
sensitise plant and of / o 6 elia Eratut succumbetl for the most 
put to similar treatment These statements hate an important 
I emng on the question of the retention of their \ itolity hj buned 
seeds 

Thc addiuons to the Zoological Society s Gardens during 
the past week include a Macaque Monkey {Afaia u lyuoutaigut) 
from India, presented by Mrs Herman Scblesenger a Rhesus 
Monkey {Ma a m tkesus) from India jiresented by Miss 
tolhurst % Macaque Monkey (Attucuut iyttoau/t,ut\ from 
Indm, three Skw Ixinses (Ny hethtu tardtgradus) from 
Sumatn presented by Mr Stanley S Hower a ( eefiroys 
Marmoset (Afidiu from lanatna presented ty Miss 

Mina Sangmigi, a Green Monkey {C*r apuht u lalittrt Au*) 
frcin Meat \fhca presented by Mdlle Eugenie t robel a 
Barliory Ape {Afaca m mum) ft m North \frica, presented by 
Mr bdsnn bletcher two Crested 1 oreu|.ines(ilO"f'*'^ nstata), 
two Cape Zonltas(/i'i»/j t from S lulh Africa (resented 

1} Mr J F Matcham a DucoipsCeckatoifCararoa ifrr M'/n) 
fitm the Sotomm fslands presented by Mrs Dexter, a 
(Capnmulfus futvpitm) burqiean presented l>y Mr 
1 West Carme two Kobtien Island Snakes (CortntUa fko 

uuh) frtm South Afriia presented by Mr Barry McMillam 

a - Chameleon ((.kxmtian ba ib u) from Egypt 

1 resented by Mr J Buehanan a Brown Capuchin {Cebnt 
fuu Uh ) from Guuma, a Block I acked faekal (Csmi mixomila ) 
from South Afnea six King tailed Coatis (Aasut tufa) b m 
South Amenca, de|Kisited , a Ked Riser H ig (Potamo k tut 
ptnmllatMs) from West Africa a Sooty I halan^r (Pkahngi fa 
/n/ifmata) from kustralia a l>e Filipins Meadow Starlmg 
( Stunnl/a dt/iltppt) frnm I a I lata, purchased two Mandarin 
Ducks ( Ft fumtHiaUt), seven Summer Ducks ( / t tpaitsa) 
three Chilian Pintails (fiofitx fun attda) bred in the Gardens 


OUR ASTROmAilCAL COLUAfN 
Thi Rut viina 01 Vrsits Notwithstanding the (lersisience 
with whieh the planet \enaa has been triesropically observed 
the penod of rotation is still undetermined with anything like 
(ertmnty Schrr ter believed the time of rotation to be ajh aim 
and thisiienod, or thereaUaits was pretty generalh adopted until 
the announcement fay SchiapareUi in rS^that the tpneof rota 
tion was [vobably equal to that of the planet 1 revolution round the 
snn that u about 215 days This conclusion siras baaed on the 
ngidity of the markings at diffiinnt hours of the day and for weeks 
together Ofasennations by M I'ercotm and Dr lerby tend t > 
strengthen the conchision amved at Iqr Srhiapatdli On the 
other hand, M Niesten observed the ^net between 1881 and 
1890, and found that a period of aj hwis satisfied his ebserva 
tiona, while M Trouvdot, from nearly twenty years work, 
concluded that the rotation period was about 24 Wirs. In this 
divided sUte of opimon therefore, it w evident that much 
remains to be done before any sadifactory coaclasHm can be 
drawn 

Dunng the present year, Mr Brenner, of the Manors 
Observato^, has observed the planet as frequently as pussiUe 
unce Ayml IT (Au Anuk a3ao| Hu tint oliseivations of a 
bright and a dtik spot near the north pole led him to agree with 
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Schiaparelli, but further obeerviittons have iffianged his opouon, 
and he now believes the penod to be about 24 hours. On July a 
he aimounced that a marking near the southern cusp hod been 
visible since June 9, but became invisibte about 4pm each 
day, while a wCH marlM streak appeared about 8pm Other 
marics also apfieared tnd disappeared in a manner inconsistent 
snth a rouuon period of more than 24 hours One of the most 
important of the markings, though noted quite independently, 
appears to be identical srith one observed by Mr Stanley Wu 
llama eleven years ago, ui a communication to Mr Brenner, 
Mr Willuuiu sutes ' In 1884 I mana^ to secure about 
one hundred sketches of the markings on Vmus These mostly 
favour a rotation of about 24 hours but there was one strongly 
marked indentation near the southern bom, which remained 
vuable continuously for about a month It sras prolonged on 
the disc by a narrow and unusually dark and definite streak (for 
'Venus) Mr Brenner has since claimed to have proved with 
certainty that V emu rotates in about 24 hours, some of the 
markings return regularly at the same h lur of the day and are 
inviable at other times when th* definition u equally good and 
It u even possible to observe the appearance and o^ancing of 
the most conspicuous streak 

CFODBliiAt DBSBavAllONs —Di C eetmuyden, of Chru 
banu has recently pubbshed the results of a comparison between, 
the astronomical and geodetical determinations made in the 
course of a trungulation of Norway Thc stations selected f r 
olaervation he between 59° and 64* lat, and the astronomical 
work connected with the investigation was conducted under the 
direction of the late Prof heamley extending as fiir bock as 
1868 The observauons refer to measurements made at eleven 
stations of which nine have Imth the arimuth and latitude 
determined and twi the difference of U ngitude 

As origin fir the geodetieal survey the geognphical eootdi 
nates of Draginkollen x station on the Swedish border have 
been chosen partly because its position is uarticularly well 
determined hit pnnriually on the ground that its situation 
pomu to the existence of a very small local attraction Assuming 
that fir this statnn a vertical line coincides with the normal of 
Bessel s elh|isoid Ur ( eelmuyden has com|iuterl with the date 
already collected m the course of the geodetic survey, the devia 
tions t f the (ilumb line for the other staiK ns m which both the 
a/imuth and the latitude have been determined Ihe results are 
sh wn in the fill wing table 


1 

' Ji STeren e 

DiflTbnice 

1 f 1 

I Ilrv^tion 

fonskmiden 

vii uth 

+ 8SS 

Isiitvde j 

5 '7 

Husbeiguen 

623 
- 072 

-« 31 1 

+ OS4 1 

old 

Chnstiamx 

- 38; 

+ t 79 

287 

Hogevardc 

HostI jorkanq en 

-1300 

640 

+ 468 

588 

No-verijel 1 

+ 449 

<-662 

706 


-10 72 

-a 65 

6 20 

t rsakalleii 

- 771 

-698 

798 

Norlietgb iu(. 

- 670 

+067 

336 


Ihedevutiins f the plumb line here shown, agree on the 
whole snth what might be expected from the conformation of 
thesuriisee and the contaguity of neighbouniig mountains Por 
exaro[de the westerly deviation of Cden can be exphined liy the 
attMction of Dovrefjeld An eicceptum is, however met m the 
case of Norbeighaug wlwte an easterly rather than a westeriy 
devMtiun wouU have been expected A map u attached in 
which IS shown bith the position of the several stations and the 
direction of the deviation of the plumb line 


PHr institution Ot MFCHANICAL 
ENGINEhRh 

'T'HE annual summer meeting of the Institution of Mechanical 
* Engineers was held in Gfakigow last week, under the cbait 
manshipof the President of the fnstituuon, Prof Alexander B 
W Kennedy, h R S A strong local committee had been 
organised nndtr the chainnaaship of Sir Kenny Wation, Prof 
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Aroiiib«M Bart being Secretaijr aad veiy complete amnge 
menti M been made for tbe inctruetion and entertaamient of 
tuembeti taking part in the meeting In a great engineenng 
centre there can be no lack of otqects of interert to adbrd ex 
cunione for a meeting of ths Inititutidh. and tbe oiganuing 
committee had taken rail advantiM of the focibtiee put at then 
ilispcnal hf owncn of worlu who had hbemlly thrown them open 
to memlwn 

The meeting commenced on Tueiday, July 30, and wae 
brought to a ciWUHon on the Friday foUowliw The mornmgi 
< f tbe two lirrt daye were devoted to the reading of papen o( 
which the Mlowing le a hat — 

Hydraulic ctokine machinery and labour mving appluuices in 
modem gat worke,^ Andrew S Biggart 

Notes on modem steel work machmery, ^ James Kiley 

Keceiit engineenng improvements of the Clyde Navigation by 
lames I)eas, Engineer of the Clyde Navigation 

Notes on hydraulK power su^y in towns Gla«gow, Man 
Lhester Buenos Ayres, &.C , by EdwanI B Ellington 

1 spers on telemeters and range finders few nasal and other 
iM]r))i ses by Profs Barr and Stroud and on the electric light 
in(, f bdmburgh, by Henry K J Burstall, were also on the 
sgends but had to be adjourned until the next meeting 

On members assembhng in the Institute of (me Arts they 
weie welcomed hy the Lord I rosost of Glasgow, Sir James 
Bell and the usual formal business hasw been disposed m the 
hr,t |viper was taken, namely, that of Mr Biggart, on gas 
works machinery In ihu the author desenbedan exteiiMvt 
hydisulic plant which has recently been laid down at the 
LHwsholm Gas Works in Glasgow The apparatus is designed 
to s(([iersede hand labour in the chaiguig of retorU, and clearing 
them if the residual 0 ke when the msTiasbeen abstracted from 
the fuel The usual method of pcrfonniim the^ operationi, by 
liand must be known to most people The coal hnvii^ been 
br iken to suitable sue by hand u< placed in the retort by 
means of a lung half round scoop or trough This u, pushe I 
mti the retort uid then turned oser, the coal then beuig spilled 
mil spiead evenly thr jughout the length of the retort itiis is 
eery laborious work and moreover the smoke and dust accom 
1 any mg tt are ven mjurinus It is howeier, less trying than 
the dischargiog 01 the retorU, an operation which eonsists of 
ral mg out a mass of coke almist at a white heat It will Iw 
easily understood esen by those not j ersonally acquainted with 
|,as u >rks tbuit labour of this nature does not tend to the 
sdisneement of the labourer, for thi ugh good wages are paid 
they -ire apt to be spent m ways n it all that could be desued 
The introduction of machmery to supersede this somewhat de 
ini ralising work is therefore a distinct boon to the workman as 
well IS the propnetors of gas works and thus indirectly, the 
users of gas in fact it is the oft told tale of mtelhgent work 
being required to produce machines which take the place of the 
unthinking Ubourer Tbuit ts very nearly the whole history of 
the elevation of the working classes In the machinery de 
sciibed by Mr Biggart, and Ulustiated by wall cartoons 
displayed at the meetiim, tbe coal is broken by a mochme 
having rolls with powerful steel cUws which draw m the coal 
and break it to pieces of the leqmred sue 1 he coal is con 
veyed by means of buckets travelling on chains these seuoii it 
ti| and take it to the madime or to the required spot after it is 
bn ken Tbe charging machine consists first of a steel frame 
mounted on a carnage which runs on rails laid on the plalforro 
in front of the battery of retorts Attached to the frame is a 
hor^ and firom this g given q^bbr of coal u allowed to fall 
in front of a “ pusher piste ^e foncUon of the latter is to 
fhntst the coal mto the retort, the necesmry forward motion 
beiim obtained by means of a hydnnlie ram A second ram is 
used to witiidiaw the pudwr About mx or seven pushes are 
re juired to place the coal m a retort, the quantiw that has to be 
placed at the fiu end naturally gomg in fint Hiie amogement 
of the mechanism u such that uie coal w practically level in the 
retort, s fimt wluch the gas manager looks on os important 
Ihere are many very ingenious devices incorporated m the 
design of tins machine, whSdi we have described niso elementaiy 
a manner, but to make them clear we thoukl require somewhat 
eUburate illustrations All charging operatiaii| ore performed 
b> means of a si^le lever Havi^ chaigad one retmt, the 
machme u nm ak^ the lines of ml to the next retort, and so 
on through the wlwle range 

Having desenbed the main outlme of the chaigiog machine, 
the action of the drawing machine hardly needs explanation, 
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tbe two being so bke m principle In both the m ec h a ni s m 
far raisiog the pusher or rake, respectively ftom the coat 
or coke so as to clear them, is very ingeniously deviaed, 
compared to hand labour The saving in time and labour is 
comddcrable, as the mschinc will charge forty emht retorts in 
an hour under fiivourable conditioiis Not Wf the number 
of men are required in the retort house, and it u said that 
the saving wfaiM this represents, averages about a shlUing per 
ton of COM carbonised As, roughly, about 8 000,000 tons of 
coal art annually used for gas making in this counts, rt will be 
seen that the univenal use of t|}«M machines should hmd to a 
saving of £400,000 every year to say nothing of rebeviira the 
working classes of exhausting and by no meana elevating labour 
It is, however, worthy of note, as indicative of the sj^t of the 
age, that it was strikes, or tbe fear of strikes, that led to the 
more general mtroductiun of these labour saving apydiances. 

In the tong discussion that followed the reading of the paper, 
the most notable pomt was the testunon} of experienced persons 
as III the success of these machines 

Mr James Rileys paper, on modem steel works machinery, 
was a vutwble contribution to the publuhed knowledge on this 
sutqcct Mr Kiley has taken a prominent position in the 
manufimture of mild steel from the time the material was intro 
duced commercully, and he therefore speaks with authontv 
He was connected with the now almost classic Landore Works r 
under Sir William Siemens, but it was sv head of the Steel 
C impany of Scotlaml that he made his name most widely known , 
indecvl, there is no one 11 whom naval architects and ship 
c instructors owe more ihan to the author of the paper for what 
has been done in the development of the steel plate industry 
Mr Riley has recently found a new fieW for his energies, and 
It was largely in the description of the plant which he has been 
hitting up that his paper dealt 

Some of the most impressive examples of the mechanical 
engineer s art are to be found m the modem steel works of this 
country Massive cogging mills, which w ill roll down an 
mgol of ten tons of steel, almost at a white heat, into slabs , 
hj^rauhe shears which crop oft tbe ends of these slaba cut 
ting througha thickness of 12 inches and a width of 5 feet of 
glowing steel, the enormously powerful hydraulic forging 
pre s s es —the casting for the cylinder alone in an instance 
menuoned by Mr Riley weighing 6a tons the plate mills, 
rail mills, hot saws, the live roTfers and hydraulic turning gear 
which deal wnth many ion ingots of steel as if they wets, but play 
things all these form an exemplification of artificial force hardly 
surpassed 1 he paper in question gave descriptions m detail of the 
most recent examples of these machines which it would be of 
I interest to repeat but the difticuUy of making tbe forms of con 
straetion clear without the dugrams shown on the walls, will 
I compel us again to confine ourselves to mere outline In a cog 
ging mill desenbed and illustrated slabs up to 60 inches wide 
could be produced and these are rolled on their edges by vei 
tieal rolls the ordinary honrontal rolls being used for rolling 
on the flat Ingots and vlabs are taken to and from the mill 
hr special carnages actuated by hydraulu; rams Hydraulic 
slab shears, described in the paper, have a centre cybndcr 
of 31 inchra m duuneter and two side onea aa inches each , 
the work being held down by hydraulic power whilst being 
sheared The accumulator pre^re is one tun per square inch 
The table has two hydraubc cylinders by which it is raised or 
lowered Steam slab cutting mears and plate mills an also de 
senbed The luthor advocates the use of three high plate mills 
ID place of the more usual reversing mdl A three high mill 
runs continnoiisly, the work being passed furwvrd between the 
bottom and nuddle roll and bock between the top and middle 
roll Ihe fitequent reversing of the engine dnving the rolls 
thus done away with is naturally a soune of loss Hydraubc 
power has also been adojited for working plate shears the 
mechanism em|fioyed for actuating the blades being of the nature 
Of a toggle arm worked from a crank shaft by levera 
A lotig discussion followed the reading of this paper in 
which the desuability of rolling plates trom the ingot 
withoBt ptevMus cogging was considered leo felly In 
Ame^ca this practice is largely, indeed all bet universally 
followed I bnt the general opinion of the high authorities 
srho spoke, appeared to be tnet in Fngland, owing to the 
diveistiy of sues df plates required, cogging into slaba was a 
neceuaiypart of plate rolling It u poambte, however, that by 
property opportiomiig mills to the desoiption of work requiteo, 
the intiKineaiate process may in time become less umversal in thu 
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c untry Thkt, however, remains to be seen, and one must 
rememW how difficult it is to shake trade customs however 
much they may stand in the way of adv a n cem e nt m manufitetur 


me processes 

Mr Deas’ paper on Clyde navigatton improvements was an 
ther excellent ccmtnhution to the ptoceedinm of the Institution 
althr ugh perhaps rather of the nature of a civil than a mechanical 
inimeenng paper We use the term “civil ingineenne in 
Its restricted but more generally accepted sense The Clyde 
IS probably the most artificial tidal nver m the world What 
man has done for the Clyde, and what the Clyde his done 
for Glasgow, every one has heard Mr Deas carnes the 
details of the narrative a step further, showing how he built up 
good and enduring quay walls where the nature of the ground 
rendered the task one of the greatest diflicutty Die roost 
stnking feature was the senes of hollow concrete cylinders, 
sunk into the natural sand or gravel to form a foundation for the 
<|uay walls The method of unking was ingenious and tothose 
interested in these matters a perusal of the paper will be of 
l,ruit interest both in regard to this and many other points 

Mr hllington s paper was one of great interest, as indeed, 
were all the memoirs read at this meeting The author has 
taken the foremost poution m the introduction of the distnbu 
tion of hydraulic power from a central station The first example 
on a lar^ scale was the mstallatian at Hull which was laid 
down m 1877 Thu was followed affer an interval of seven 
years, by the London scheme which has now reached large 
dimensions, not far from ten million gallons of water being 
pumped per week at a pressure of 750 lbs to the si^uare inch the 
mains extending over the most important parts of the metropolis 
Since then the system has been applied in I iverpool Melbuumc, 
Birming^uun Sydney and Antwi^ the latter city using over 
three million gallons per week Ine latest examples are Man 
Chester and C lasgow where the pressure has been increased to 
1130 lbs to the square inch It was the (ilaagow acberoe that 
Mr 1 Ihngton chiefly described These works have been 
earned out under the s^rvision of Mr Corbet Woodall acting 
ft r the Corporation Ine engine house it laid out to contain 
SIX sets of tnple compound en^ncs of loo horse power each 
There are two accuniuUt irs hxnng rams 18 inches in diameter 
and 33 feet str ke ivh is loaded to 137 tons The capacity 
u $7,500 gallons per hour at the standard pressure of il3o lbs 
to the square inch The water supply is taken from the 
Corporation mains in I^ndm lliamcs water is used The 
mains are 7 inches in duuneter, there being gutu percha packing 
rings at the joints 

Speaking of the efficiency of the syotem the author founded his 
remarks chiefly on his expcncnce in I ondon and it was found 
that the avera^ for ten jears was o 9343 The efficiency is dc 
terminal by the fraction representing the ratio of the quantity of 
water registered by consumers meters to the quantity pumped 
at the central stations In I iverpool a still belter coefiicvent 
u obtained the efficiency being o 9555 A Parkinson meter is 
used by the author this u very like a gas meter 1 he Kent 
jiositive low pressure meter is largely used in 1 ondon 

1 erhaps the most interesting part of Mr 1; llingtnn s paper 
was that in which he compared the cost of hydraulic power sup 
ply and electric supply The results were largely in &vour of 
the water system and were certainly somewhat surpruing to 
many In making this comparison uta were taken from the 
reco^ of the Lc^on Hydraulu. Power Company and of the 
Westminster Electric Supply Ci rporation In making the 
comparison 1000 gallons of water at 750 lbs per square inch is 
taken as equivalent to 6 518 Board of lYade units of electnaty 
The anal^ showed that the station cost of hydraulic posver is 
5 lysif per thousandgallons pumped at a pressaas of Mo lbs 
per square inch The corresponding cost of an equivalent 
amount of clictnc energy rrauced to the same ntdnuhc 
standard, u 9 0143! per thousand oUlons, on an elertncal 
ktamkrd of Board of Trade amts of O 7931/ and i 38301 for 
hydraulic and electneal energy respectively It was a cunoua 
cotnctdence that, in making this companton, the capital outlay, 
output, quantity told, and avenge puce oblamed were neariy 
the same, it was only in cost of production that the diveigence 
was remarkable \nirther point that came out m the disctnsion 
was that tha dividends paid ^ the tarn companies respectively 
were not giaatly diSnent The author could come to no other 
coodusioii on the figures than that, ftom some cause not 
hitherto exphuned, hydnubo power is much less cortly to 
produce than eleetnc% Prof Kennedy, who occupied the 
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chair, and who is so laigely responsible for the distnbution of 
electrical energy could find no fault with Mr Klhngton sfigures, 
but we believe the matter is likely to become Uie subject of 
fiirtber investigation 

We do not propose dealing with the many excursions that 
weM made, and which included visita to a large number of 
shipyards engme works, iron and steel works, as well as the 
lar^ Corporation underUkuw, such as the gas and water works. 
To descabe these at all adequately would require a volume 
rather than an article It will suffice lo say here that these 
excursions wen. well attended and the meeting was highly 
successfiil generally 


THL INTERNATIONA! GTOURAPHICAI 
CONGRh S S 

'T'llL cl Ming meeting of the International (icographical C m 
gress t Hik place on Saturday morning (August 3) and there 
seemed t > be no dissentients trim the ipinmn that in ill its 
departments the C ingress has been x great success In parti 
eumr the meeung is to be congratulated on acc implishmg much 
important work and tombining therewith a huge amount of 
entertamment and social intercourse, without undidy taxing the 
energies of its meml ers While there was no reason to expect, 
in a scientifie body like the Congren, any sennus complication 
of interests it is specixlty satisfactory to recognise the spmt 
which showed itself in all the sittings from day today and f lund 
iti m >st definite ex] ression in the srecefiil aiid courteous speech 
in which l.eneral ( reely seconded the jMuposal that the Congress 
accept the mutation of the (icrman delegates to hold the next 
meeting in Berlin Die Congress has not as yet met in 
(.ermany and it w u> felt that a huge number of members would 
have great difheulty id attending a meeting at Washington, 
although a iisil to the United Stxtesoffered many inducements 
to accept the cordial in\ itation whieh came from that country 

At the cl se of its )iruceedingt the Congren gave deliverance 
on i number of impnrbuit i|uestions wmeh we may take as 
representing the general views of geograpbical experts on matters 
of special moment m that branch of stiente With reganl to 
Africa it was sgreed that it is de<imble to linng to the notite of 
the (■eoeraphicro Societies mterested in Africa the adiantagesto 
lie gamed 

(I) the eseeuti in of accurate lopogra| hical sun eys basetl 
tn a suibcient tnanguhtion, of the distnets in kfma suitxble for 
cid inisation by 1 uropeans 

(а) By ene mraging travellers to sktleh are-as rather than mere 
routes 

(3) By the formalirn and pubiicaUiin if x list if all the places 
in unsurveyed Afnca which nave lieen xccurately determine by 
astronomical hscrvxtiins with explanaliins if the methods 
empkmd 

(4) ^ the accurate determination of the jxisitiun of many of 
the most important places in unsuneyed Xfincs, for which 
operation the lines of lelegraiffi already erected, or m ciurse 
ot erection affonl so great facilities 

Kesolutions were uassed as to the collection and catalogamg of 
cartographic mxlenals and urging that all maps should bear the 
date of their publication, and the report of an mfluenUal 
cmnmission appointed at Bene to consider a proposed map ot 
the world on a scale of i i 000,000 was adopted m a form 
embodying a residution that — 

(I) 1 he Commission has received the Report of the Berne 
Committee and feels grateful for the work done by u 

(3) The Commission declares that the production of a map of 
the earth to be exceedingly destrable 

(3) A scale of 1 i 000,000 is recommended as bemg more 
especially suited for that purpose 

(4) Ine C nmmissim recommends that each sheet of the map 
be bounded by xres of parallels and of mendums A poly conical 
pnqectioa is the only one wtach it deserving ot consideration 
Each sheet ot the map is to embrace 4 d^rees of letitude end 
6 degrees of kiogiiude, up to 60 degrees north, and 13 degrees 
of fonmtude beyond (hat parallel 

(5) The Commission rcoominends unammoudy that the 
mendian of Greenwich and the metre be accepted for this map 

(б) The Commission recommends governments, mstituttons, 
■ad societies, who may pablnh mape, to acccept the scale 
reoonunended 

(7) The Commusion lays down Ut mandate, and recommends 
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ihftt the Exeeabee Cbmnuttee of the Congmi be cheiged with nection between the wriejy of Rtuna and India, bf Orionel 
the dutv of carrying on ita work, weA be aBthMued to T H Iloldich, C B (road b} Cotenel Sir John Arda^4 the 
co-opt hr thia purpoae acientlfie men repnaenbng vanoua Deneral levelling of France by M Charlea Lalleinaiid, Dmetanr 
countnei. du Scnice du nivellemtnt general, the rue and peogrtw 

Support wa» given to the propaaal for forther international our rartngn^y in die Colony of the Cape of <.»ood Him bjf A 
leys in the North Atlantic, tmNorth Sea, and the Baltic, by the de Simdt, late Surveyor t>eneral of that colony and on the 
aikption of a reaolubon, draam up by a special Committee— geodetic survey of South Africa, by Dr David CiiO, F R-S^, 
“ That the Congress recogmtes the scientific and economic im Astronomer Lieneial fur Cape >f Good Hope (commnaicated by 
portance of the resoltii of recent research m the Baltic, the North Mr A de Smidt) 

Sea, and the North Atlantic, especially with fishing In the course of discussion the need of suneys of the Nile 

intereiitfc, and records its opinion that the survey of these areas Valley in connection with the South A&man tnangulabon was 
diould be contmued and extended by the co operahon of the emphasised 

different nationahties concerned on the lines of the scheme pre On Tuesday, July 30 the general meeting was chiefly occnpied 
sented to the Congress by Prof Petters<ion ’ with reports, and the discussion of resulutums already referred 

The recommendation of the hducation Committee was adopted, to Section B was devoted to oceanography, under the pre 
to the effect that—‘The attention otthu Intemahonal Congrevi sidency of Dr John Murray Mr J \ Buchaiun gave a 
having been drawn by the Bntish members to the educati mal retrospect of ocean ignphy dunng the hist twenty years and read 
efforts bang made 1^ the British (lengmphical Societies, the a papn, ly the Pnnee of Monaco, on the work of the yacht 
Congress desires to express its huurty sympethy withsuch efforts Prtmess Abet A pajwr on ocean currents and the methods of 
and to place on rcr ird its opmion that in every country pr > their obaervabon ly Captain A S Thomson was laid on the 
iisionshonid be made for higher education in geography, athcr table and Ptvf VV Lil bey of Pnneeton gave an account of 
m the uiuversibih or r thtrwta some valuable researchts on the relations of the Gulf Stream and 

Other resolubons wen. also earned exprcssiiu the approval the Labrador current Prof Libbcy s investigations have 
of the pnnciple of State printed registraUon of literature as afforded some remaikablc results bearing on the migrations of 
the true flnuMatirn of national and international biUiomphy, fidi on tbe eastern seabwrd of the United States, and they form 
urging the need of sime agreement ss to the wnting of place an mteresting coDtnbutmn to the study of certam problems in 
names, and acknowledging the scientific necessity of an marine roology A paper by 1 raf J Thoulet suggesting that 
international system of stations for the obsen^on of geographieal societies in towns situated near the coast Aould 
earthepukes inteastthemscliesinthe iceanographyof neighhounngseas was 

Besides the abrve a number of resolutions were adopted in hud on the table 
the course of the daily dchberitions of which the following Section C, presided user by I rof H Cordier and Prof T J 
is perhaps, the most imjiortant of all the decisions of the Run, discussed geographital orthography and defininons 
Cl ngress 1 apera were read on the orthography of place names by Mr 

The resolnUon refers to the Lxploration of the Antarctic re C G Chishohn on geograifoinl pmee names in Lurope and 

gions concerning which the Congress recorded its opuuon that the Fast by Dr James Burgess and on the transliteralim and 
this IS the greatest piece of geogratfliicaleicplaratton still to be un pnauncMtion of iflace nsniu by Dr (uuseppe Kicduen 
dertaken, and m view of the additions to knowledge in almost Popular interest m the Congress probably reached its highest 
eiery tnaneh i f science which would result from such a scientific point at the general meeting on Wednesday (July 31) when the 
ixfloration, the Congress recommended that theses era! scientific proceedings rcisted exclusively to Afrtet and its development 
soaeties throughout the world should urge in whateser way Sir John Kirk read s paiier on the luitabibty of tropical Africa 

seemed to them most effective thsl this work shall be under for development by white races or under their supenntendenre 

taken before the close of the century deahng wuh the possibihties of colonisation proper, the estah 

The follosnng is s summary of theproceedingioi the Congress lishment of European settlements in places ^rmitting of tern 
during the week I revious meetings were reported in our last ]»rety residence and the means whereby the native races may 
issue themselves be taught t > aid in the development of the country 

The general session on Monday (July 39) opened with a paper Count von Pfeil laid down the conditions of success m cohmisi^ 
on Antarctic F xploration by (•diamreth Prof Dr G Neumayer, tropical Africa whu'h he said were chiefly a thorongh knowledge 
snd a discussion followed in which the President, Sir Joseph of the iharacter of the countr) it was proposed to colonise oftro 
Hooker—the only sumsor of Sir James Claric Rots s Antarctic pical hygiene and of the art of making the native take an active 
I xpeditien of 1843—Ur Murray, Sir George Baden ihue in the work Mr bilva Whites paper dealt with the problem 

Powell, Mr Arundell M de I sp|iarent. General Gteely, and from vanous points of view, the author concluding that tropical 
IW Gnido Cora took part, and a committee was appomted to Africa u on the whole unsuitable for European colonisation and 
draft the resolution alrmy quoted The Congress iIict turned that it is capable of only a limited degree of development as 
Its sttention to the Arctic regions papers bang presented by compared wiln other and still undevelop^ regions of the world 
Admiral A H Idarkham, (,eneral Greely Herr S A Andrfe, Mr H M Stanley Mr L G Ravensteui M Lionel Dfcle, 
and M F Payan Herr Andrfe s project for reaching the and Slatin Pasim also presentol communications to the meeting 
North Pole by means of balloons was somewhat severely cnti and a discussion folliwed (jeneral Chapman rend a paper on 
cued hut die aothor was confident of being able to meet all the the mapping of Afnes and a propueal was referred to a com 
difliculties su gg est ed, and announced that he had already oht ai nrd nuttee wbtwe report inrludei the reiolution given above A 
the funds necesMiry for hn eapeditim A peper on Russian piroer on a crestographic map of Africa was read by Mr Silva 
researches on a sea route to Sibena wm afterwards read by White, and another by M ViClur deTernant, on French Africa, 
Lient Colonel de Sholcalsky was laid on the tabk 

In the aAernoon General Annenkoff and Mr J Y Buchanan Only one of the sections met (Scctiorr C) The Presidents 
preuded over Section B, which dealt with papers relating to were Dr A (>regontv and Prof Libhe) Oceanomphieal 
physical geography M le Comte de Buemont pies eei td a papers were commuiucated by Prof Otto Pettersson and Mr H 
paper by M G Lennier on the modifications of the coasts of N TTinImim. doiling with recent research in the North Sea 
Normandy, and Pnnee Roland Bonaparte pve on account of Ftof Pettersson submitted a scheme for on extension of the same 
researches on the penodic vanahons in French glacien After wcwh, and a committee was appointed to draw up the resoluUon 
these were ducussM, papers on the decimal divinon of time and afterwards adopted liy the Congress A lupn on limnology 
angles, on t)ie centestmal divwon of the right an^, on standard as a fccaiich of geogr^ihy was then read by Prof Fotel, and 
time, and on a system of symbohe hour sones, were read by M after remarks by Prof Anuchin, Prof Halbfius, Prof Penck, 

le Dr J de R^ Pailhade, M Louu Fi^ (presented oj M Prof Lifabey, and M de Krapotkine, Dr II R Mill asked that 

laimaea LAitaid), M Bouthillier de Beaumoiit (nreeented M hw piuier on " Limnology m the British Islands ’ be held as 
le Comte de Buemont), and Prof d Italo Frasai, and a further read SeSor F A Pexet gave an account of the counter current 
duentsKm followed . “El NiBo” on the coast of Ntwtheni Pteru 

Section C^presided over by M le Coland Buiot and Colonel llie general meeting of Thursday (August i) opened with a 
Sir Henry Ihuillier, ctmceined itself snth geodesy, and im return to the subject of Ailtaretk execration Mr C E 
Portant papen were read on the geodetie opmtkms of the Borefagrevink, who had been unable to reach London in 
lodiaa Stti^, by General J T walker, C B, F R S, kte brae for the meeting on Monday, read a paper w hta 

Surveyor General of India, the desirability o« a geodetic eon voyage la the AnUmli to Vietona Land Pro! C M. 
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Kao read a Mper n Weatem N««r (jUinea and future ex 
ttlunuion in Atntnlu was discuiaed by Mr David Lindsay 
A memoir on the Niger lakes, by M Paul Vmllot, was laid on 
the table, and one on exploratUHis in Madagascar, by M 1< P 
Ciaotier, was communicated in abstiacl In the absence of M 
Maistre, who was to have read a psper on the hydrographic 
system of the Shan and Logone, Senor Don Torres Campos 
mve an account of the climatology of the Portuguese and 
Spanish colonies on the west coast of Afhca 

Section B—Prendents, M Levasaeur and Mr Ravenslein— 
received the following papers —On the construction of a 
tcrrestnal globe on the suite of i 100,000 ^ Prof T Rectus, 
on the construction of globes, hy Sijpior Ccwut I omba. the 
life and geographical works of Cassini de Ihury by M 
I udnvic Orapejnron , an ethnograffoical map of h urope, by 
Herr V von Haiurdt 

1 rof de Limparent, Dr John Murray and 1 rof Penck 
presidol over S^ion C, where Pirof Patuky read a paiier on 
ths geographical element in evolution , Dr L Naumann, one 
on the fundamental bnes of Anatolia and Central Asia Dr 
S Ihusarge a third on latente and red earth in \fnca 
and Indui and Mr Henry O Bryant a fourth on the 
most northern Pskimos The last paper described obiersaUons 
nude in North and South (jreenland during the Peary Relief 
bxj^itions 

On Pnday (August a) the President communicated s paper to 
the general meeting by Baron \ I Nordutskiold, on ancient 
charts and sailing directions Prof Hermann Warnier read a 
paper on the origin of the medueial Italian nautiuil charts 
which gave some interesting results as to the lenmh of the 
medieval nautical mile Mr \ ule Oldhsmi dealt with the place 
of meditval manusenpt maos in the study if the history of 
geographical discovery and m the course of remarks on this 
paper, Mr Batalha Reis announcetl thediscovery of an authentic 
ndeenth centuiy portrait of Pnnee Henry the Navigator, at 
Lisbon 1 he Congress receiied a number of presentations sod 
discusseil sanous proposals and resolutions 
P Section B Presidents Seilor Don 1 orres Campos and M le 
Inti esasseur—dealt with spxliology (or the science of eavems) 
and mountain strut hire \ paper in the method >f mvestigat 

ing caserns by M 1 \ M-utel was read, M h SchrMcr 

described new instruments and meth xls used m surveying the 
lyrenees and Prof Rem give an aeciunt if 1 lisersiuons in 
the Spanish Sierm Nevada < 

Dr h Naumann occupieil the chair in Section C, in which 
1 rof Penck read an important paper on the morph ilugy and 
termin Ion of load forms and ooromunications were received 
from Mr Mtalha Reis on the definition of geography, and Prof 
Cerland on earthquake observations 

On Saturday only a general meeting wis held General 
Annenk ff reao a paper in the im( urtance of geography men 
nection with the present agrieultum and econinucal irisis and 
the rest of the lime was occupied with resolutions and reports 
The President dissolved the Congress in a short concluding 
address, and bid the foreign visitors a hearty faresrell 

After such well filled days the Cingrem wwely dev ted most 
of us evenings 11 recreation Only two exceptions were mide 
On Monday night Prof I ibbey showed by the lantern a large 
number of photographs mode m the north of fireenlond, and 
on Thursday Dr H R Mill gave i demonslration m the form 
of a letlure on the English lakes 


/W> BRlTIiiH MhDKAl A'^SOCIATION 
'T'Hf sixty third annual meeting of the British Medical Assocu 
tion held m London last wedc, was the largest in the 
history of the Association and one of the greatest assemblies of 
medical men eier known Twenty two yean ago the Association 
held Its annual meeting in I ondon, but whereas at that time the 
membership was only 1500, the number now exceeds 16,000 
A large number of foreign medical men were present at the meet 
mg, amom them beiim Prof Stcfiivta, Dr W W Keen, Dr 
Apoetob, IW Mosso,Dr I'raenckel,Dr Farkas,Prof Ioia,Dr 
Ottohnghi, Prof Lasarevntch, Prof von Kaake, Prof BiMniky, 
Dr Hermann Bign,Dr Ball,Dr Kaater,Prof Oayet.Dr Meyer, 
Prof Panaa, PnH^uchi.Prof ^wditdi. Dr L A Ndkim, iW 
Baumler, Prof Martin, Dr Cushine, Prof Cordis, Prof Ham 
burgher. Prof Mannesco, and Prof Gmkie Sir T Russell 
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Reynolds therefore presided over on assembly mternational in its 
mam aims, and representmg an Assoctation as remarkable in its 
gromh as It IS high m us standing It is only possible here to 
give a few extracts fimn some of the addresses and refer bnefly 11 
a part of the general work of the sections k or these reports we 
are imlebted to the BrttuM Mtdual Jntmal, the organ of the 
AsKiciation Sir T Russell Reynolds took for the obyect of hu 
address the most sinking fact of modem phytiolamcal, patho 
logical, and therapeutical research, vu the power of bving thii^ 
for both good and evd in the conservatum of health and m the 
prevention or cure of diseaae In the course of hts resuu'ks he 
said — The must important foct with regard to recent miero 
biological research u the gradually increasmg appreciation of the 
fact that these lower forms of bfe exert, not nec essanly mu 
chievous, but, indeed, benignant mfluences on the human body 
and that although the mode of their operation u not folly ex 
plained they take part in healthy proeesses, assisting n irmal 
fonctions nay indeed it would seem sometimes producing them 
and warding oft the malign effects of other influences to which we 
are habitually exposed These bodies, to which we are indebted 
for this Bid, operate partly by their chemic action and partly by 
what we must call a vital moctas, and by their cultivation out 
side the human body and their modification by passing through 
other organisms, lan be made to exert a niali^ or a beneficial 
agency m man It seems even in the range of possibility thxl 
at some time not very distant some other than the ancient 
i manner may apply to them the fiu reaching words of C ilen Ige 
and exclaim— 



The third great revelatidn of the last twenty yexrs is the 
winderful proltclive ami eurative power of these living prilucts 
This in a very wi It sense is not new Of all the most powirftil 
xgents of leslrutliin the most violent have been denvel fr m 
living things they are to be found in the animal and vegetaUe 
worlds 11 l m the mineral In their most ternble malignity 
stub as in snake I lU glanders or hydrojihobia—these neetl ni 
human skill for thur development they are prepared in the 
lalxirvtory f nature and alas are only too ready to lur hand 
Next to these t me the poisons of stinging things and, after 
them the more slowly operating and less d^ly animal mtet 
tions s ime with in Iced beneficial influence, as vacrinu , 
ithers with Ixal eflecU on the skin but not often great 
listurbince f the general health 

The vegetal Ic kingdom can ptcxlucc potent poisons such as 
lielladonniliemes Or inite ro it and leaves piqipy juice and the 
ignatian bean but in irder ti render these more deadly Ihe 
ban 1 of man has i c ime m and piepiue niiotine, stiychnine, 
mirphme and the like just as il may produce, from the 
mineral or quasi mmeral world such potent agents as hydro 
cyanic acid concentrated acids and otlm dealers f 
ifestniction 

The interest in these facts lies m the modern mode for their 
utilisation The great jioleiicy rf living products has led to v ery 
fanrifol notions in therapcuties and there have been thewe who, 
to cure diseases of organs have given portions of the same I ut 
healtlw oipins i f animala or of man or other ammols ^Vgain, 
the idea has been pronounced that even excreta were useful 
drugs and that the diseased ofgans of man might eflect a cure if 
those supposed to be afflKted m hke manner 

Curtous as some of these details are, they are of real interest 
to ui only as they lead up, through inoculation for small pox, 11 
our own Edward Tenner s discovery of vaccination, anti then 
through the rest uehes < f Pasteur, Li^r, and Brown b^uard to 
our present suit and plane of knowled|^ It would seem now 
that there is senreely any limit to what may be expectevi in the 
cure Of prevention of disease and the most ttnkmg of all 
phenomena u to my mud, the probahility of tendering an 
animal immune the introduction uto its onanism of a h^thy 
constituent of the body of another Thia, if rally confirmed, will 
be the greatest venutrie tnontph of therapeutic and preventive 
raedume insututed and guided by extended inquiry into com 
parative anatomv, phytiol^, and pathology Aa in the human 
race or speaes there exist, os is well known, what may be termed 
idiosyiicrasies - by which u simply meant that as a matter of 
foct some people and souse people’s fiusiiies, escape epidemic 
diseases, whereas they are etpe^y prone to take others to 
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■which they nwy bt exposed—so in the gn*t economy of Nature dniM x^inst such conditions. But that stage has ixsted away, 
stertain groups of animxla have been drawn to exhibit no capacity xnd I will not mock your mtcUigence by other illustrations 
for ‘ taking ' or for even being ' inoculated ’ with the poiums to yond those just giten of thcriptutic appheations of pfaynologictl 
which others are exposed, and from which they suffer, and that and pathological know ledge, or by aigumg that allknowled^ of 
severely It would seem, therefore, that use may be made of normal proceskts aids in the comprehension of morbid processes, 
these animals, more or Jess naturally immune foom certain and that we are in x better p isition to cinnhat disease when we 
maladies and that their immunity may be partially conferreil on thornu^ly understand its caiuation and imtixtion, and fellow 
tnan mentally its development e >uise, md tendencies 

“ Quite recently a communication of the greatest importance ‘(oven the faculty of observation, the insight which pene 
h-is been made on the rendering of aninuOs immune against trates the meaning ot the phenomens, the analytical and syn 

the venom of the cobra and other snakes, and on the antidotal tbeticxl powers by whuh i dugnosis is coiiktructed, the reMy 

properties of Mood serum of immuniseil animals Thu subject adaptation of means to a well dthned end, and the firmness of 
has (ic(ai|ned attention during the last ux jtears and we must character required to deal with thefnulties of human nature, and 
all look forward with expectancy and hojic to the possible the liest physiologist will nnke the best pathologist and the bMl 
and probable diminution of a great natiorml and imperml pathologist the best physician 

calamity “ Vs regards the remedies at our commxnd, they are only too 

“The outcome of what I have Ixen saying is this that numerous Recourse t > a grant variety of drun is fatal to exact 
the scattered fragments of knowledge and ‘guesses at truth of knowledge of their eflects and to precision in flieir use, but new 
numy years have been gatheied into a focus during the jMst ones ate added every day for the Wnelil chiefly of those who do 

twenty five year*, that the vegetible life, extracting from the not know how ti tmploy the ild ones 1 here have however, 

mineral workl the m lien vis It needs for growth and production lieen recent acijuisiiions if extreme value, heavily discounteil, 

of p ivverful agencies fur goixl in the form of frad and medicines unfiirtunately, in (lie cast of some liy the mischief done through 

and for evil m the form of poisons, has given itself up to the thnr mdisenmm He use the antiseptic group, the chloral sul 
growth of animal life, woth its much more complex organs, tnd phonal group, the salicylates and salicine, the phenacetins and 
I» ture of ills once thought beyond the rcaeh of human ud antipyian class, coca ind cocaine What makes some of these, 
hut that, thanks to man s scientific ardour and industry, it hi^ moreover fu morv imjiortvnl and interesting is the fact thil 
again sh iwn itself to be our servant, our helper, and oii^ *thcir phyadogical action has been inferred from their chemical 
pr itertor eonstitution 

‘ These vre not drv vms of the study, they are facts jf the ‘ A fact which brings praetical Iheraiieulic s into near relation 
lilxiratory and of daily life, an I in using that word life with physiology and jathology is that the aetive principles of all 
again, I must endeavour to emphasise still more forcibly uiran drugs are ivilated, their chemical e imposition is ascertained and 
you my urgent belief that it is to living agencies ami their their physi dcmcal action investigated I’harmuology, m effect, 
employment that we must look for help in the care of infancy has become a branch >f expenmental jihysiolu^ and the imme 
4he conduct of education—morvi, niental, and physical—the dutte efteet of remeilies is known with a e impleteness and accu 
trnning up of thtraeter ax well as of hmhs, that it is the racy heretifore imdrcvinl of VII this u working tiwards v 
miidance of living functions, in the choice of hving occupations more intelligent cmplovmcnt if drags, and leads towards the 
fie they cither if turd work ot of amusement It is to these we goal of all the eflbrtst i bring therapeutics within the citele il the 
must appeal if we would see the ment taita tu at fete sane sciences Ihis goal is that we should know nut only the eflects 
and then it will lie to these that we may confidently look for of remedies Init now these effects ue produced Ihis is m the 
help when the inroails of age or of disease are at htnd, often last resort a question of chemistry Vs 1 have said befire, all 
to (lire us of our trouble or, if not, 11 give us rest and peaev vital aitions are attended with molecular or chemical changes 
‘ It would lx absunl in me, n iw ancThere, to altemiit to say are, from me point of view, chemical action, and i mie undvr 
in what this jiotency of life exists It is enough for us 11 the laws of the com lation oftforce and const rvation of energy , 
reciigmse its existence, rejmcc in its marvellous energy, ami so, therefore art the ^ysiolMical and thi raixutieal aeti m if 
vntiripate still mna, from our inxestigatrans of its mocks >f drags, vnd obviously the key l> the latter is tube found in the 
aetiim, but 1 cannot help feeling that, however far we go in our chemislty >f vital processes therapeutics, to liecome w lentific, 
research into the arcana of nature, one of our ablest neuro is only waiting for answers tJ the questions Svhu h she jxits tu 
logists, who has gone very far, is right when he says ‘ Search chemistry Why are wxlium salts so much more abundant than 
whde you may with eyce> however aided and however earnest potassium salts in the blucxl, and why are thi former almost eon 
that which we call “life,’ eludes our search and resists lur lineci t > the liquir sanguinis, and Ihe latter to the corpuscles’ We 
efforts We must be content with what knowledge we cm must assume thit allmminoid proiei Is have an atliinty for sxlmni, 
gam, secure or insecure, and while using it as licst we may, and the globulins for pitassium With the msvier to this is 
shcnild realise in all humility hiw much there is we cinnot bound up the secret of the necessity of sodium, potassium, and 
know, and yet we eannut dcxibt calcium salts to analxdx and catabilic operations, in which they 

■Vn address m medicine was delivered by Sir William Brood take no traceable part, md of the presence of iron in the blond 

hem, who traced the growth of the art and science of medicine enrpuscles 

tleixanted out that of the infancy of medicine properly s|ieaking “Why, again in the c asi of sniistances apparently so similar 
nothing IS known as potassium and sodium silts will the former, if injwted into i 

Individual acts cif healing are related in the (Bd Testament vein even m small quantity, paralyse the heart and destroy life, 

ami the treatment of wounds is described by Homer, the wh’le we see pints of nirmal saline solution thrown into the 
Chinese from remote antiquity had a sjrstcm of medicme, and circulation with none liul good results’ llow does prussic mid 
mediane has a place m the Vedat but in the works of —the simplest in eompoation iml constitution of all organic 
Mippcxmites, who was born about 460 B c , the ecurhest medical substaiicxs—prove fatal with such fearful prorngititude by its pre 
hteratuie which has been handed down, the theory and practice sence in mfinitesMiial |iroportion m the blocxt? How ogam lines 
of the art of healingia shown m a conwlaimbly sidvancecl stage morphine suspend the activity of the nerve centres? (.hemists 
of developiiient ^e development of mecheiM from that time must admit that the jratson jus effects of prussic aad and mor 
was sketched by Sir W Broodljent in an admirable address and phme can only lie due tu some molecular change in these sub 
the great advances made during the present century in the miny stances, they know that if the deadly cyanogen u so tied uii thai 
departments of his sulqect were touched upon In one of the its component atoms cannot fly aiiart it u iniioi uous, and that a 
sections, the excellence and defects of modern therapeutics very sliMt change m the ehemieu constitution of the morphine 
uere pas«s«t in review as follows — molecute entirely alters its efleet it m an almost irresistible m 

“ We have still to ask. What is the beanng of all these ad ference from the doctrme of conservation of energy that the 
Vances of knowledge on therapeutics, which, after all, is the change in the molecule, say of the morphine, must be equal and 
object of out lives? uppciite to the milecuUr change in the nerve cells which it 

“ Until the last few yean it has not been ea^ to atiswer this arrests It seems to me therefore, that we have in the cliemical 
qneeuon 1^ instances of any very extensive applications of constitution of the morphine asolecnle a clue to the character of 
jdiytiMogy to the treatment of disease, and morbid anatomy was the chemical change by which nerve action takes place and to 
at one tirae a stumUng Mock tn the way of therapeutic CTort the tnionuHlence of nerve energy ' 

The pathologist, pointing to an excavated lung or onhosed “What then is our pontumto^ym respect of the'hreepomte 

liver, would ask the jfojnucian what he could expect to do urith which we have been foil jwing—the recognition of disease, thg 
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knoHlcdfjL uf remedii.i and the ideM which gincni the employ 
ment of remedies in the treatment oF disease ? 

‘ 7 he ba«8 of therapeutics u diagnou, the grasp of the actual 
(.onthtion underl>inc the s}mptoins or phenomena, oikI the 
greater our command of powerful remedies and the more precise 
our knowledge of their effeetb and of the mode in which these 
effects are piMuced the more important does arxuracy in diag 

“ A duignosis, tribe real, implies not only the reeugmtion of 
the disease which ma) lie present and an aermrate appienatton 
of the morbid changes which may have taken place in \arioub 
organs It enibriceb a knowlerlge of the nature and intensity 
of the inthological processes which base been ami ire in otmi 
turn, and of the causes whuh set them going, and also of the 
results to which they tend A further element, morcoiir, enters 
mto the consideration , an estimate, by the aspect of the patient, 
by the jiulse and temjierature, and by other subjictise ind ob 
jectiie indications, of the impression m ide on the bystem and uf 
the resistance which it is eaiubleofto the lethal tendencies of the 
disease 

'*\e IT by year we see improvement in this ccs|iect tut only 
that ^Obpital physicmns and Icoehcra cndeai our ti carry diagnosis 
to a Renter wtch of accuracy ind a higher point of refinement 
than ever before, but that the entire li^y of medical men are 
trained by im|)ru\ed educalu n Uld bysteniatic clinic il teaching 
to amireciale and to |iractise i ireful diagnosis in (heir daily work 

“ Diagnosis, we may say, has reached an extraordmuy degree 
of advancement There are no doulit, still new fields to 
conquer, bul in the recognition of diseases, local and general 
there ts not much which seriously concernb Iht human race 
which rcmuiib to lie done The same degree of knowledge, 
however, does not extend to morbid proeesseb Our compre 
hension of the significance and essential character of inflam 
mation is by no means cumuletc ind satibfactory The |iart 
which fevei plays and the place which it holds among the 
phenomena of disease is for from being fully understiKKl It 
cannot have lieen intended by nature for the destruction of 
the subject, and we cm bee distinctly that in some tabes it 
forms mrt of the defensive operations, possiblv indeed, its 
gtnerol tendency ib defensive, hy pnmioting tne production 
of phagrxytes, or uossihly a certain elevation of the teni 
|>erature may lie fatal to maleficent nrjmnisms which hive taken 
poshebsion ot the blood or tibsues We are nut certain indeed, 
whether m pyrexia the heat piodueing oxidation mthe struetures 
receives its stimulus from, or takes place at the bidding of, 
the nervous centres, or, on the other hand, is due tc enfeeble 
ment of thi rcbtraint vihich they normally exercise over it, or 
whether it defies control hy the thermo toxic nervous centres 

An address in surgery was dehvered by Mr Junalhan 
Ilutchmson who gave a bnef retrospect of the surgery of the 
iMt interspersed with a few comments as to what may lie hoped 
ioT the future 

Prof Schafer delivered an address in Physiology taking for 
his subject “ Internal Secretions After deSCnhing various 

f lands and secretumb md their method uf interaetiun, he said 
'he general rcbults to which we are led point very strongly m 
fiivour of the notion that internal secretions ore yielded lioth by 
the ductless glands and liy what are unully known as the true 
secreting glands, and it is obvious that such internal sei retions 
may be of no less importance than the better recognised fum lions 
of the external secreting glands That a failure of one or other 
of these liilemat secretions has to be definitely reckoned with 
hy the pbysKUin there can he no doubt whatever, while at the 
same time the therapeutut will he able to avail himself of the 
active principles which the internally lecieung organs aHiird, and 
in certain cases to use their extraits in place of the hitherto more 
commonly emplmed vegetable medteamenU 
The work of the different sections covered a wide range, and 
much of It relates purely to medical practice It will be 
sufhcient, therefore, for us to indicate by the following summary 
the general character of a few of the more important papers 
and discussions reported in the Bi Uish Mtdual /aumal 


SFI 1 ION OF Mfdicine 

The President, Dr Pavy, opened the proceedings m this 
Section by an address in which he described the |irogreu in 
medicine due to the discovery of the casual relatKuiship existing 
betweeen micro oiganisms and certain diseases, enlarging upon 
the immense effect that this had had upon the question of treat 
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ment, and upon the control that could be exerciaed upon the- 
spread of inMious diseases He briefly touched upon the tentm 
treatment of diidithena. Dr Sidney Martm then mtroduced 
the discussion on diphtheria and its treatment by the antitoxm 
Dr Martin commenced by stotiiffi that there had always been 
two schools of Iherapeutists with regard to the treatment of 
diiAthena the one trying to discover some local application 
which would loosen ot remove membrane in the throat, and the 
other to provide a remedy that would act upon the general 
symptoms of the disease TTie want of success in the post made 
It essentnl in his opmion, to examine most carefully into any 
new method of treatment suggested, and to submit it to a most 
rigid scientific inquiry before accepting it Fbe antitoxin treat 
ment, he stated, hail lieen studied with the neatest care, and 
its recomniindstion was based upon the results of a considerv 
turn of the pathology of the disease 

Prof von Kanke (Munich) stated that whilst m 189a he had in 
his hospital i mortality of j6 2 per cent in 1803 of ^ jiercent,. 
and in 1894 up to Septemner when he h id commenced the 
serum treatment one of 57 per cent , since that time his death 
rate had lieen redund to 17 7 per cent He further considered 
that nut only w is the reduced death rate duL to the injection of 
antitixin hut that the course of the disease was favourably 
influenced in the m st striking manner Prof Boginsky, of the 
Lmpiess Fiedcnrk Hosjntal Berlin, though not speaking wnth 
the high enthuiiisin of Dr Kanke, yet gave equally startling 
figures, stating that whilst the mortality m the four years previous 
to 189s had Wn 1 n thi average 41 jier cent under the old 
system of treatment dunng the Gist year, under the seium treat 
ment It had hem reduced to 15 6 percent Dr Sims Woodhead 
spoke bnefly u|>un the importance^using large doses of serum» 
and concluded hy quoting some Pans statistics which wen 
highly favourable Dr Hermann Biggs (New \ ork) then gave 
a most interesting leiuunt of the unmunising effect of the serum,, 
quoting figures to show that m almost all cases the immunising 
rower of ihi serum extends to a period of thirty days He 
fuither stited th it out i f 800 healthy children who had received 
injections, he had not seen a single case m which any harm had 
resulted fnm the ticitment 

Sfi 1 ION 01 Si at 1 av 

Sir Vi illiam Maet ormac, President of the Section of Surgerv » 
took for the sul jeet of his address •• Some I oints of Interest in 
Connection ivuh the Surgery of War He came to the following 
conclusitn — 

' It would apncir probable that in a future war many of the 
Wounds produced I y the new projectile will be surgically less 
severe, and prove imenable to effechve surgical treatment 
rrobablyalso the nunilx.r of severe injuries wul be very great 
when we consider ihe enoimous range of the new wenf^ and 
thi. pmetrating (lower of the projectile, which enahiM it to 
traverse the bodies if two or three individuals in Ime, locluduig 
bones, and to inflict serious or fatal wounds at a distance of 
3000 or 4000 yards It is impossible to say what the proportion 
between these two is likely to be At near ranges the explosive 
effects will he much the same os liefbie, but at tong nr^ the 
narrow bullet track, the small external wounds, which often 
approach the subcutaneous m character, ind the moderate de 
gree of comminution and fiaiunng of the bone will be surgically 
advantageous These will form the bulk of the gunshot uijunes 
of the future, for it would seem impossible with magazine quick 
firing rifles tn maintain a contest at close quarters without speedy 
mulual annihilation 

“We may take it for granted that the number of wounded, m 
proportion to the numbers engaged and actually under fire, will 
be greater than before The supply of ammunition will be 
laiger, the fiunliiy for lU discharge greater, and smokeless powder 
wiU inemse aciurac) of aim 

“ I think we are justified in beheving, although there is high 
authonty for a contrary opuuon, that the next gmt svar will be 
more destructiie to human life, ‘ Moodier,' in fact, than any of 
ito predecessors, and that the number of injuries, and m nmny 
cases the seventy of the injOry, will ht largely increased Bul 
very numv eases will letnam lest severe m character, more 
capohie of successful treatment, and less likely to entail future 
dimuement, while improved aimtation and antiseptic methods 
will enormously increase the proportion of recoveries 

“ It u the unceasing effort of modern wigenr to provide anti 
^Mic protection in an effective form in time of war, and I may 
he permitted to recall that the medical organisation dunng our 
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lakt wwr in tQm wm so comj^ete m this respect (hat not a 
single cate of inleclivc wonnd disease occurred during the whole 
s.ampaign 

* As a temporary dressing, some form of antiseptic occlusion 
will prove moat generally applieable The sniall wounds of 
entrance and exit render this plan comparatively easy of appli 
catmn, and the chances of septK mfection will be diimnlttied by 
the less fiequent necesutv for probing or searching for a lodged 
projectile, and indeed, the ascettamed presence of the bullet is 
no sufliaent indicatton per se to attempt its removal I he eye 
rather than the hand, is the best thing to employ at a first dress 
ing station, as hischer has well said 

• I f only aaepticity can be ensured—and this is the great ditlictthy 
— we may expect a large measure of success to follow the treat 
roent of wounds of the soft parts, msny forms of fracture 
notably also wounds of the jomts, and very espectally wounds jf 
the lung ’ 

SEt nON OF 1 UBLI MStllClNK 

The proceedings in this Section were opened by Mr (most 
Hart who delivered an address on Public Health 1 egishtion 
and the Needs of India Mr Hart strongly criticised the wh >Ie 
system of the sanitary service and the medical service of Indis 
and held that it needs to be overhauled and reconstituted 

What IS urgently needed, he said is a Royal Commission 
or strong Dcp^mental Committee to inquire into the whole 
matter and to institute a radical change hor at present India is 
siccimated by preventable diseases the health of our troops is 
ruined by the same causes With us lies the reproach if nursinj, 
and fostering cholera in what is tailed its endemic home—a 
purely Ignorant and silly phrase Untd some great chinge is 
made in the whole system of the present administration, the great 
sanitary needs of India will never be met 

Sbi riON Ot PltAaMArDIOCV A\D THKIUPhUlICS 

In this Sect I m under the presidency of Sir William Roberts 
there was a discussion on Sero 1 herapeutics embracing the 
apphcation of serum treatment not only to the acute inf&tise 
-disorders but alsj t > the cure of bites from tenomoiis serpents 
In his introduetory amarks the President drew attention to a 
hitherto muth nqjlected alkaloid of jptum, generally known as 
“ narcotine but m ire properly term^ “ anarcotine from the 
complete absence f narcotic properties A large amount if 
evidence was available which seemeil to show that this alkaloi I 
has very valuable antipertodic p wers, which should further 
investigation corroborate will ren ler it a valuable remedy in 
certain cases of malaria m which quinine entirely hiiU The 
•discusuon on Sero therapeuUcs was opened by Dr Klein in a 
paper m the nature of Antitoxin He drew attention particularly 
to the differences in action between a protective serum obtained 
from animals immunised by injections of filtered diphtheria toxin 
and by those treateil with living cultures of the diphtheria 
bacillus He hotl fount that while the first had on eatremely 
high neutralising piwer on (he chemical jnuon separated from 
the bacilli it had not nearly si nuu-ked an immunising power 
On the other hand an antitoxui prepared with the aid of 
living cultures while it was less active than the other m 
neutralising toxins, wax fiur more effiroaous as an immunising 
agent He also nve brief hints on the advantage of using a 
dned serum in puce of the usual Imoid form, and stated that 
the use of the former was for less likely to be followed by the 
appeaiunce of rashes and other complications 

Othfu Sfliions 

Dr Mickle, President of the Section of Psychology, delivere 1 
an address on the abnormalities neenmng in the form and 
arrangement of brain convolutions The SiKtioa of Physiol igy 
was opened by Dr I emer with an address on the relations of 
physnilogy and medunne In the Section of Anatomy and 
Hiatology, Mr Henry Moms, in his presidential address, gave 
a brief history of the rise of artistu: illustration m its relation t 
anatomical teaching 

The presKlential address in the Section of Pathology and 
Boctenology svas dehvered by Dr Samuel Wilks F R S In 
the coarse of hu remarks he drew attentioa to the bet that every 
psuhological process is accompanied by a corresponding repara 
tive process, and lamented that sufticient regard had not been 
paid to the dMtiDction between these constractive and destnicuvt 
pcocesaes To study these for the sake of ditcoveniig the several 
inlheiicca exerted m the production of each is of great practical 
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import and a eonsideraiiun of them also shows that pathology 
IS governed by the same laws as thoae which exist m every other 
department of natua, and therefore must take its plaoe on an 
equivalent footing with the other sciences 

Mr H Power the I resident of the Secticmof Orfothalmology, 
remarked on the w rk that had been done by the foandert ot 
ojdithalmology m the past and the gradual fonnatioo of a 
scientific branch of medicme of which the methods of dtagnoets 
ami treatment were fortunate in lieing foundeil on pure soimee 
Owing to Its inuinale relations with the other branches ot 
medicine and surgery there was no danger of its sejxuating from 
the jxirent stem and becoming barren, at the same time he 
arlvocated a sounder education m the sciences on which onh 
thalmolugy was established such os mathematics and phy«cs, 
lieing required of all candidates for ophthalmic poets m 
hospitals 

RAI IV Riot O ICAI 1 XlllRIIS 

\ eollecti m of eshibits brought together to illustrate points 
of (.eneiiil patholimcal mterest was on view during the meeting 
Itaetenological eshibits made up one jf the departments of the 
temporary museum thus formed Dr Cautley exhibited cultures 
and coverglass preparations of an organism found in seven out 
of eight cases of the iflection usually termed influeiua cold It 
was of special interest and importance as showing, first, that the 
disease m question is microual in origin, thus expkumng the 
fre<|ucney with which such colds affect all the members of a 
h< nseholil secondly, that it jxisaesses a certam relationship to 
ejidtmic mfluenu Ihe Inological characteristics indicated 
that the organism is allied t > the organism of epidemic influenza 
MorphoIogicalR the uiganism presented a further point of in 
terest nnny club shaped forms similar to those of the diphiherut 
baeillus, appearing in the specimens Some excellent photo 
grajhs of tne specimens accompanied the exhibit, and were 
taken by Mr L C Bousfield 

The cultivations from the laboratories of Ihe Conjoint Board 
oftheRayal Lollege of Ihysicians, London, and of the Royal 
rollet,e ft Surgeons England wire pernunently fixed by firmic 
aldehMe This substame arrests the griwth almost at once, 
and after the I ipse of tw 1 ir three day* kills the bacilli Van ms 
irgamsms in culture illustrated Ihu method, and showed its 
ajiplical ility t > museum and other specimens 

Drs Maekadyen and Hewlett exhibited frim the Bacleno 
logical Department if the Bntish Institute f I retentive 
Medicine a eonq lete senes if cultures of the most imj irtanl 
micr I ori,amsms, and Mr Josejih I unt exhibited living cultures 
f van us water irgamsms is dated from drmkag water, sewage, 
air Ve t gelher with some interesting instances of ennmes 
filtered from bith culfiites if vanous organisms pissessinglique 
fying ml ther jroperties sinular to those jxissessedby the 
jxtrent irgamsms 

Dr Klein showed a large nimilier if photographic lantern 
slides representing nearly all known path^enic hactena, and, 
amongst ithers, duplicates of Mr Bousfield s w irk for the in 
fluen/a and th« lent rep irts the latter especidlly showing vifanos 
with their flagella with w nderfol clearness 


SCJENCI' m llfE MAGAZINES 
T7OUK sh rt papers on Huxley appeav m the I'ottmghtfy 
htvtcw 1 he H in ti C Brodnek Warden of Merton 
College Dxfunl, records sime jiersonal remimscences of the 
man whose I< ss is so keenly felt It appears that about thirty 
seven years ago, when a 1 inocie Professorship of Physiology, 
coupled with Human and Comparative Anatomy, was founded, 
Huxley meditated bee iming a candidate for the chair Before the 
election took place h iwcver he made up hu mind not to seek 
the office, which was awarded to the late Prof Rollestun The 
reasm he osaigned wros that hu opimons were too httle iq 
harmony with those presilent at Oxford Thu opinion he 
again gave, bat with diminished emphass, when he was asked, 
twenty years later, to accept the chair upon the death of IW 
RoDcston. Hu wotk for the advancement of anthropology forms 
the subject of a note by I rof LB Tylor ‘ C km upon the 
end of hu I)fo, says Pr^ TvIot, '* Huxlw did hu best t > pro 
mote the scheine to moke anthropology at Oxford on examination 
subject for an Honours decree m Natural Sctencc Writing to 
me, he said, " If I know anythmg about the matter, antnro* 
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imIui^ is good as knowledge, and good as discipline’ But 
Corn (ication thought hedid not, ‘ know anything about themattcr,’ 
and threw out the proposed statute ” HnatCTs career as laologist 
issketched by *' A Student of Science ” The follow ing ik worth 
quoting from that contnbution “ It vras characteristic of the 
Profts^a nneral mental attitude that mere nmelt) neser 
'iflnghted him Vr hen Ramsay propounded his theor) of the 
excavation of lake liaatns b> glacial action, Huxle} supported it, 
e\en against the opposition of Lyell and falconer Suppose 
St Paul s CathedrtI removed from lU present wte to in> pact of 
the North Sea, the f ngluh ChaniM, or the Irish Sen and the 
whole dome would be elesr out of water Place it, 
on the other hand, on the flow of Loch Iximond, and 
the largest ship in the British Navy might flovt safely over 
the golden ball, for the I och hai, a maximum dct>th of 
6w feet bir Andrew Ramsay s theory explains a striking fact 
like this, and affords undoubtedly a ratumal explanation of many 
similar phenomena The fourth of the pipers treats (A Huxley 
is philosopher, and is by Mr W I Gniitney, the editor ol the 
Under the utle “The Spectroscope in Recent 
Chemiktry, Mr R A tiregory conlnlnites to the same review 
i brief history of the discovery of anpin and helium, and dis 
cusses the many interestiii(, yioints raiM liy the advent of theise 
two new terrestnal elements, ek|ieenll) with reference to their 
spectra It is worthy of contemplation that so far ak iiiktru 
mental yxissibilitiek go, both argon -uid helium eouUl have 
lieen iliseovcred kpectrosco|iicall) many years ago and I oed 
Rayleigh would have lieen saveil hik years of tantabsing ex 
larimcntation And yet there arc some who think that the 
kpectrosc ipe will not help much more in the cktcnsioii < f iiilural 
knowledge ' 

The evolution of the orilor md poet, actor and dramatist, is 
triced by Mr Herbert SyKneer in his fourth paiKr on “ Pro 
fekkunxl Institutions which xppeacs in the Lonttmpenry 
1 irst m his story of development comes the orator, who pro 
chinieil the gieal deeds < f a victorious chief during the tiiumphal 
reeeptiin then was evolved, through nvtunl selection, the 
jioet wh , with pitlmcsque phnses and figures of speech gave 
ihythm to the hudatory syweihes Groduallv the orator < r poet 
joined with his speeches mimetic representations of the xchieve 
ments if the living or the spotheosised ruler or else they were 
simultaneeuslv given by seme other celebrant So the nctoi 
was nrudueeU, and^ more cx mplex incidents came to lie illus 
trated by k|Keeh oM action, it was neecksary for one to arrange 
the |iartt to be phyed, and thuk the dramatist was develop^ 
In support of thievery natural ktquence, Mr Sywncer addueck v 
variety of evidence supplied by uneivllised rues and by eaily 
eivilisM races Another |«per in the Ctntfmpprary cunuitk of 
estrarls from Mr 1 A hit/gerald’s journal of his ascents of 
virgin peaks in the New /eiliind Alps I ive new peaks weie 
ascended, namely, Sealy, Sillwrhom, Tasman Haidmger, and 
Sefton the Matteihotii of the range lie ilso discoveied a 
iiass which has received his name, and across which the range 
has now lieen triversed to the west coast Several attempts had 
previously lieen mode to find such a route, but unsuccessiully 
Mr Ritr^rald s jiapir will theief ire not riilv lx. read with in 
terest by lovers of Al|sine ailventure, but wifl also be vatueel by 
the geogr vpher 

rhe story of Antautie espkiration u, told in Afa mtUan 
Magi me and the muveineiit for furtherrcsearchesin those higher 
southern latitudes is given suppoit It will be remembered Ihit 
the efiiirts made by the Kraal ficographical Society, m connec 
lion with a eonimittee of the Royal Soucty, to induce the 
< lovemnu nt to ht out an exiiedition for exploring in the Antarctic 
(feean, were not successful Netwilhlhuiding this, the writer of 
the arm le expresses the general ojaniga when he says “ When 
It IS undertaken at all it is desirable the next Antvretic ex 
pedition sliouki be a national one Tiivate entcrprike, which 
has been s|>|endidly active of late in the way of Arctie discovery, 
would scarcely be equal to all ‘he denuuids of extensive and 
thorough Antarctic explomuon 

A passing notice must suffice for the leraoming ortictes of 
more or less saentilie interest m the magoniies and reviews 
received A brief sketch of the chanftenstics of Sonya Koval 
evsky u given in the Century, and orte of the concliMing sen 
tenecs reads ‘ Notwitlistooding bl^ solid contnbutKHik to 
ajmlied mathematics, she onmnated Jfothiog, she merely de 
V eloped the ideas of her teacners” ^nui^r of elemental) 
fiieu with refeitDce to the transiXHtiMg ^wer of water and the 
deposit of sediment, art stated bjr Mr W H Wheeler ui Leug 

NO. 1345, VOL 52] 


man's Magaaut The HfeUianai contains on article, bv 
Mr f L Macdonald, on fnut fimmng in Cobfemia, whim 
IS worth the attention of agncultunsts In the Qnarttrfy 
Xettev, roses and rose ciubvetion are surveyed, Aoo^ 
more ftom an htstuncal than a seientifiG point of view 
An Edinburgh Ketitteer ducusics otganic variation and* 
animal coloration, basug his remarks upon Mr Bateson’s 
“ Matebalk for the Study of Variation ’ and Mr P E. Bed 
dard s “ Animal Coloration * In Good IVerds wre find an lUns* 
tnttedarticle 1^ Ur Bowdler Sharpe, on cunous nests of birds, 
and a pajMr on the Fatl of Rosse and hu great telescope, by Sir 
Koliert Ball Chambers s Jtumal contws, among other in 
stnidive articles "ne on the U S North Atlantic Pilot Chart, 
and another on “laka Job,’ a new substitute for veast 
1 molly we Iiave to acknowledge the receipt of SinbneAs Iliinga 
sine, tile SuuJaj Magasiae, and the Humanitanan 


PHOTOMETRIC STANDARDS 
"^HL lolluwing Rejxirt of tht CommittLe appointed by the 
* B(«rd of Trade, in December i8qt, “ u> iiiqum. into and 
n.|xirt to them upon the subject of the standanis to be used for 
testing th( illuminating jxiwer of toal gu, has just been pnbhshed 
ax a I'lrlivmentiry pajxi 

“ (I) It was intimated to us, by a letter fix in the Secretary tO' 
the foianl that the method at present m use for measunng the 
illuminitive value of coal gas has been objected to, alike ^ the 
MetK|olitin ( as Rtferets and the London rimnty Cuutial, os 
being of an unsatik&ctory nature, that the London lias 
Coiniiuiies ire dive to the defetls in the present system, and 
that legislation is admittedly necessary for the piir|x>ke of sub 
ktttuling a more Inistwoit^ standaiu for that now tn existence , 
but that m view of the diflerence m opinion as to what the sub 
stituted stamlaid should be, the rresiileiil oi the Board deemed 
It advisable that, before his support was given to any legislation, 
the whole question should be consukred liy atommitlee that 
would eomniaiid the eunfidence of the various interests afieettd 

‘ (a) 1 he method at present m use lor miasunng the lUumina 
live value of coal gas consuts in lumtnrmg the light of the gas, 
when burning from a parlualarlntriier at v specified rale with 
the light of a sperm eandle buinmg also at a sisecified rate, 
which list IS tal en as a stondanl \ve have satisfied ourselves, 
fiom consideiations set forth in the \p|iendix to this Report, 
that the flame of a sjierm candle dues not furnish a satis 
I bctiry standard )>y reason of the amount of light which it 
aflonis varying vver 1 wide rvngt, under conditions os to the 
I menufiietua of the candle, as to its mode of use, and os to 
adventitious circumstances attending its use, which, as a whole. 
It IS not possible to regulate and define 

(3) Ihiugh recomising, however, thit the si>erm candle 
fiinic docs not furmsh a sMlsfiiLlory standard we nevertheless 
consider It idvisable that m official doviiments and reports the 
iiuaiitity < flight yielded by coal gas lairned under specified eon 
ditions slionlrl continue to be expressed as heretofore, m terms of 
, eviulle light, the actual eompartsoii however, being mode 
Ixtween the gas light and some well defined and constant b^t 
isceitoined to be equal in ^nlily to or a definite mulbple of, 
the averoA light given by Ule standard sjxtrni candle 

“ (4) "v liave iutther come to the eonelusion that, in the pre 
sent slate of exjienence and knowitilge, the source of the light 
to lie used os i stanrlanl by ms testers generally must lx pro 
diued by the jiroctss of combusticin, ana be in the nature of a 
flame 

“ (S) ^ v finti •hxt the onh candle light flame jiruposed by Mr 
A \ernon Hsreourt as gisuig a stanAurd light, and commonly 
known as the 'HarcoeirK pentane air gas flame,’ when used 
under the conditions defined, does constitute a vony exact 
standard, capable of bemg reptodueed at any time without 
vanatirm of iiluinuiative vaiM 

“(6) We have satisM onmelves that the light given 
liy Ml Harcoiirts alxivcvmentioned pentane airpss flame os 
defined, in resixct^ to the conditions of its production, in the 
Appmdix, IS I true r^*e4«ntative of ike avenge lig^t 
furnished by the sperm candle flame constitnUng the preMnt 
stondanl hince 1SJ9, when the pentane uir-gas wme mu fint 
induced, many senes of expenments have been made for 
difteient olwervers, m whidt the light of the ptopoeed standard 
has been conqnrcd with the li^ of the standata opem candle 
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6Mne, with the ichult that tn thoM. benei of expenment<i in 
which the height uf the penUne air gaa flame wak a^u^ted 
stnctly accnnling to the direction gi\en m the Appendix, the 
light affbided thu flame wa« foutd to agree exactly with the 
mean re«lt afforded by the (tandard candle flame In other 
lenea of experiments, indeed, m which a dighl vanahon was 
made in the mode of adjiuting the height of the pentane air gas 
flame, lome discnmanaes m the direct resultii fiimuhed by the 
companica of lU light with that of the standard candle flame 
were observed, but in these several senes of espenments also, 
when the necessary correction, Lallcd for bv the difference m 
the mode of adjustment resorted to, was made, the light of the 
pentane air gas flame was found to accord closely with the iman 
result aflmded by the standard candle flame 

“ (7) Inasmuch, however, as there u a practical advantage in 
companng directly the light of such a coal gas flame as u usually 
tested (bmng, that is, of about a sixteen canme h^t value), with 
a light approximating somewhat in value thereto, we have further 
snbnutted to careful examination the flame of the ten candle 
^ht pentane ar^d proposed as a standard by Mr W J 
Dibdin in 1886 Thu flame is produced by burning a mixture of 
air and pintane vapour from a suitable argand burner, provided 
with an opaque screen which the light from the upper portion 
of the flame u cut off The screen being set at a dehmte height, 
it was found by Mr Ihhdin that, owing to a compensaUng action 
affecting the lower nr exposed portion M the flame, the luminouty 
of thw portum of the flame remsins conktant even under con 
siderable vanations, whether in the total haght of the flame or 
in the proportion of pentane vapour to air in the mixture burnt 
With a view to amplify the construction of the argand burner 
furnishing a cut off flame of thu constant luminosity, we have 
tned various changes in the form of the c<me and in the division 
of the air supply to the flame, but in eveiy case have found the 
original burner as nip(died by Mr Sugg for the purpose, to give 
more satisfsctory results than the modiSed forms 

" (8) The amount of light emitted by the portion of the 
Dibdm argand pentane air flame that u used in photometry, being 
dependent on the distance above the steatite nng of a screen liy 
which the upper part of the flame is cut off, we have come to the 
conctukion that when the bottom of the screen ik fixed at a height 
of 3 15 inches (54 6 mm ) above the top of the steatite nng, the 
amount of light emitted by the lower portion of the flame is sub 
-stantially equal to ten umei the average light of a stand tnl 
sperm candle flame, or to ten times the light of Mr llxrcourt s 
one candle light pentane air gas flame 

** (9) We have further aatiwed ourselves that any number of 
Dibdin aigand burners may be produced, having the form and 
dimensions set forth in the Appendix, and that tlnsse several 
bumen, when used in the manner there defined, may be 
depended on to fiimish a flame giving, when duly screened on 
the top, ten times the average amount of light given by a 
stondaid sperm candle 

‘•(10) We therefore recommend that the pentane air flame 
furnished by a Dibdin aigand burner, having the form and 
dimensions set forth in the Appendix, and used in the manner 
there defined, be accepted as gisnng the light of ten stamlard 
candles, and that this flame be auuionsed and piescnbed for 
ofticud use in testing the illuminating power of the gas supplied 
biy the London (las Companies 

“ (it) We further recommend that sealed specimers of the 
burner, the carburetter, and the pentane fat use therewith, duly 
certified by the Gas Referees, be deposited with the Boaid of 
Trade, and also m such places and m the care of such persons 
as the Board may direct, to be available for the purpose of com 
panson, in the event of any question arising as to whether the 
pentane air flame of some particuhr burner does or does nut 
afford the same amount of light as that now proposed for 
adoption as a standard 

"(la) With a view to making some provision for future pos 
uble improvements and reauiremi.nts, we further recommend 
that the Gas Referees be autWiied, should they at any Ume see 
fft, to approve and certify for use in gas tertuig any otW flame 
ba^ upon the 10 candle standard defined above, winch they may 
conndcr suitable for the purpose whether produced m a like or 
tudike way, and whether having the same or a diQerent multiple 
value, such other flame, hourever, not to be need for gas testing 
unless approved by the Booed of Tiade, and nnlesa the Cias 
Caamanmi^ve thar eonsent to its adaptwa as a standard 

** 113) w farther recommend that the ilhimiiiatiiig power of 
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ccal gas shall continue (o lx. ncurded os heretofore in terms of 
fhc light given by a siM-cihLil number of cubic feet (to wit, 5 
cubic feet) burnt per hour from the standard London argand 
burner, Imt that, in tLstuig the illanunating power of the gas, 
the requirement that the gas shall actually be consumed at this 
rate lie resemded, so -is to ill iw the Oas Referees to sanction a 
mode of testing m which the gas shall be burned from the 
standard 1 ondon organ I burner st whatever rati is found 
requisite in order thit it nny give a light equal tn that of the 
pieacnbed number of candles, anil in which the illuminative 
value of the gas shall be nliulited as being mvtrscly as the rati 
xt which such gas hxd to lx. Inimed during the testmg 10 as to 
give this amount of light ’ 

The Report is signed by Ibrif Willuim Odbng, IRS 
(Chairman), Mr W T Ddxlin, Dr > 1 rankimd, b K b , 

Dr A Vernon Harcourt, b R S , Mr lieotge Livesey, 
Dr William Pole, Mr (n >rge Ruse Innes, Prof A W Rucker, 
b R S . Dr W J Russell, b R S , Mr t. C Trewln, and 
(subject to iht omission from (it), Ime 7, of the words “ tne(>as 
Reforeis to sanetion )by Mr M b Jones IW Vivian H 
Lewes wxs the Seeretsry of the Committee 


SUhNUHL J 1)L CAT ION IN AMERICA 

I TPON the occasi m of the laying of the comer stone of a new 
^ laiilding for a Museum fur Dartmouth Colley, llxnover, 
US, Prof A S Biikni ire recently delivered an address, in the 
ciurse of which he dealt with the methods of scientific 
instruction in Vmencx 1 hi College was originally ilesigneil 
to elevate the Indian rice in Vmenca, hence its lueation it 

II mover. New Jltminhire, in 1770 It was named after Lord 
Dxrtmouth, who took a dtip interest in the alxirqjmes of the 
New World, snd who was the principal Ixtnefactoi of the 
school estabbshed for thur eiluealion 

We extract the followiim from the report of Prof Bid mi ri s 
address in the Afew York Tima — 

“ The present is pre eminently an educationxl ige, xml the 
princely gift from one of inir ilnia mater’s loyal sons for the 
puijxise of endowing x ‘ professorship of paleontolngj, xrchi 
oloCT, ethnology, and kindred subjeets, and for the erection 11 1 
budding for preserving anil exhibiting specimens illustnting the 
aforesaid branches, is in perfect harmony with the judgment if 
the leading eilucatuis of our limes, namely, thit the greatest 
benefit it is our privilege to confer upon coming generations is to 
provide ever imreasing means for their mental improvement 

“ As we meet to diy to lay the comer stone of the noble edifice 
so generously provided for by the late Dr Kali>h Butterfield, 
and to celebrate the eommincement of a slmcture which will 
add so largely to the eilucatii nal ficihties uf this eollegi I invite 
you to eoDSiuer with me as x subject sui^esteil by this eeaslun, 
•The Place in Modem 1 iluiation of the Naturil biiences mil 
their Vluseums 

“ In a penod which will ever be fim lusin history for the greit 
donations that are being constantly mule Ijy our private ctlTrcns 
for the pubhe gixxl, it is worthy of our careful cunsiUeialinn 
that the most munifiient gifts xre almost exclusively for tke 
purpose of promoting idiiration In the United States where 
even the exixtence of x Government for the |xxiple and by 
the people’ must ever rest uixm the intelligence xml the 
integnty of each individual eitiren, it u nit a matter of desit 
ability, but simply one of neeeasity, that the promotion of pubhe 
instruction shxlf ever lx: x question of paramount importance 

Aviaai IN SvsTBvi of TFecHixi 

“Out American system of instruction may lie ripidly sum 
mansed First and lowest is the kindergarten, which may be 
regarded as sbll m lU expenmental stue, but which is certainly 
ilestmod to bceonie one of our most eflMtive methods of mental 
traimng Next come the public schools, supported by taxation, 
with their pnmaiy ami grammar grades, and the high schools 
and pnvate academies Above these are the colleges, with their 
ever mcreesiiy senes of electise studies; and then the umver 
siUes, with their special schools of seience, medicine law, and 
theology I and finally, the greet postgraduate mstitutions, 
compowd of entirely ilisUnct efirporations for the creation of 
great museums of science and art, and the accumubtiun of 
exhaustive bbranes. 
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" A-i ne*rty m it u posiible to ascertain, we hat e b'^n expending 
twice as mo^ per indindual for public edncabun as England, 
but as she increases her grants tor that purpose our provision 
must tie enlargid in the same ratio, and cspwially ought we to 
introduce the latest and most improved mitho Is f ir imparting 
instruction 

“The National Iducstional Association, at its meeting at 
Saratoga in 1892 appointed a committee with President rliot 
at Its head to sug^ improvements m the studies >f our 
secondary sihools and m their report those eilucators state 
their oianion that ' the study of botn plants and animals should 
begin in the lowest grade or even in the kindergarten and 
that such studies with geography subsequently add^ ought t 
count in an examination for college Indeed we find the 
tatter study already m the cumculnm of Harvard Lniversit) 

In 1S82 just ten years before President Eliots committee wvs 
appointed we bejmn to seek to render our Museum of Natnril 
ilistory in New vork City an aid 11 the instruction given in 
our public schools hy placing in each of them a small cabinet of 
the rocks, coiak, shells inSLits, and birds of our vwn cuuntr). 
We also organised forthe teachers a senes of dlustrated lectures 
ilcscninng the ctdlecuona on exhibition in our halls and juctunng 
the regions from which they came Our flrst ou hence consisted 
of twenty five teachers and three officers of our Board of 
1 ducation Lost year under the auspices i f the St ite 
Supenntendent of Publu. Instruction we spoke directly vt the 
museum and indirectly by the repetition of our lectures else 
where to 103 000 of our raucators and other citizens, and now, 
thruuj^ B provision made hj the last Legislature, our visual 
instruction will be rejieated in the laihlic schools < f every aty in 
our State and in all the villages having a i»pulation of 5000 
and upward so that dunng the coming you we shall reach 
800 000 pupils besides lam audiences m adults on the public 
h ihdays The measure of success that has attended < ur latxnirs 
has been latgelv due first to our belief that it is the duty and 
the pnvUege of every educatioiul institution of ever) grade U 
trv to render a distinct lenefit to each class of the cilirens 
wheaver it may be licated and secondly to the illustrative 
method employM based on the maxim truit ‘ the e>e h the 
royal avenue to the mind 

' To the question what kind of a collection in natural hist >ry 
should be desired for each of these grades of instruction we 
would reply that it should exactly correspond to the curri ulum 
of study adopted by that grade A college museum should 
pissess a full senes of the animals plants and minerals of the 
state in which It is situated, with typical specimens of the orders 
of these luitural kingdoms from other States and other Continents, 
and alsi a library that will enable its teachers to keep up with 
the general progress of their departments I ven tnis simple 
plan may be made to absorb more money than most of eur 
colleges are likely to acquire fiw such purjioses dunnj, many 
generations on account of the unfortunate tendency in these 
times for many a fnend of education to found a new instituti m 
which may bur his name 

In thu. presence I hardly need to add that every student 
sliuuld Ik encouraged to improve his leisure hours in taking long 
walks through all the region surrounding his place of study in 
order to make hisrwn observations and nu own deductimsuptn 
the physical geogra|4iy and geology of the places visited His 
vacations may in this way become quite as important os the same 
length ef term time. If dunng these travels he will gather 
minerals foaols or make a small cabinet of botanical specimens 
or insects he will not tady gain important information but will 
have discovered the true mode of gaming by healthy exercise in 
the I pen air that relaxation which a a necessary conditi m to the 
best results in the recitation room and whatever may be his 
subsequent oecu|iatioa thankful indeed will he lie that he 
co mme need so early to learn how to forget the overwhelming 
cares of a busy life and that therefore he u able once more t» 
co mmu ne with nature as restfully os he did m his c illege days 

“ A muversity which has course* of post graduate studies 
added to its college eumculum may follow the some plan and 
also provide the means for ongmal reasorch along those lines in 
whicti ba pmfeioairs may be eminent authorities However, 
experience has uught us that when one enthusiastic instructor 
dies and tUjK^er talies his place the new occupant 1 f the pro 
finsonal usually has already given his leisure time to some 
one of tin thousand groups of the ahimal kingdom entirely 
diffeant from those studmd by his predecessor, end the I ouks 
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and kpecimcns he finds already gathered will prove of little value 
to him for the pursuit of his own fivounte branch of our science 

MisrtiMs AS Eiiucaioks 

“ A museum of natural history developed by a distinct corpora 
tHin may advance education in two different ways—firstly by the 
exhibitions of itk coliectums and by illustrated lecture*, and, 
secondly, by secunim buch exhaustive senes of siKCimens and 
the hooks treating of them as to render it possible for onmnal 
research to be earned on in many or most of the orders of the 
aninuil kingdom Such organisatiorib eould favourably utilise an 
unlimited amount of funds and even partly to fulfil then miasiaii 
must absorb eni rm ais sums They can therefore, only be 
crested in our great and wealthy cities and in them only by a 
happy and enthusiastie eo oiieratinn of their Sute and Municipal 
GovemmenU supplemented by Urge gifts from their wrealthiest 
and m wt generous citiiens Our museum m Central Bark u 
I ecoimng such an institution for instruction and investigation 
The eily has jin sided a site (f eighteen acres and 93 500 ooofoi 
that pirt of the structure -dready erected and under contract 
Our s]iecimenk and books the gifts of private citizens amount 
to ah ut 9* 000 000 more and yet we have completed less than 
me fifth (f our pr qxisetl edifice The Art Museum has even a 
larger property snd ss comprehensive a plan, and now the Lenox 
and Astor 1 ibrnncs, snd the 1 ilden gift are happily umted and 
together form 1 third stone in the arch of this central university 
fiir the highest culture So thst while we visit London t 
admire its group of noble institutions at South Kensmgton, we 
are xt the sime time f lunding in t ur new land a similar seneson 
X greater sexle and erecting bmldings and aei umulating collections 
at a rate not witnessetl on the other side of the sea, but the 
extensive gnmn 1 |>lan uixm which we are luildmg the Museum 
f Natural Hist >rj emlxidies the views of the late Sir Richard 
Owen the xl lest investigator m our science of the present 
century 

In sut h a museum the s|iecimens of minerals rocks and ev eiv 
f >s*ils may lie nearly jierfea in themselves or fairly representa 
tive of the formations from which they wcie taken but it diould 
be remembered that in the usual mode of exhibition of xnimals 
and I Imts we neceasonly lose the charm of their environment 
Ihusthes ng thrush which in life fills these northern valleys 
with the migual music of its liquid notes when mounted and 
|4xeed m x taim is not tmly mute but uninteresung The hum 
ming ImU in dl their array of bnlhant gems, to bekniwn 
must be seen dive darting to and fro amiii the fragrant and 
richly cil ured fl wers which supply their food in the tropical 
lands where the stxtely jialm trees wave their graceful fronds 
I he albxtroxs xs usually mounted with its win» tamely folded 
hardly suggests the noble bud that skims glmfully over the 
crests of mountaini us waves while the storms are raging in the 

Roaring hurtles rf the southern ocean The chamois can 
only he apprecuted when it is seen aloft on some projecting 
crag of the Alps and the Rocky Mountain mt when, after 
I ng climbing we fin I it surrounded liy the splintered jiexks ol 
the Selkirks high up on the border* of eternal ice 

To remedy these defects Mich a progressive thinker as Sir 
Wilbam hlower wisely proposes an entire thange in the prekcnt 
style of txxidemiy and our experience in New V ork has been 
that our cases of AmenCan birdi, in their native haunts are 
among the most attractive ab well as instructive displays m our 
hxllb In our illustrated lect ires we exhibit on one screen the 
Rocky Mountain sheep, while we picture on another screen 
beside it the grand mountain of the Holy Crobs, where this rare 
animal formerly named 

/oxilo^ has RltBincd a prominent place m this countiv largely 
through in It great investigator and instructor. Prof I,ewiv 
Agabhir wh ise marvellous store of knowledge was equalled only 
by hu devotion to hib fiivounte study 

‘ But while science should be pursued fisr science s sake, yet we 
must n It under estimate the value of the technical hciences which 
take the result* of original research and transform them so that 
they may confer an immediate and practical lienefit upon the 
whole world It is in this great depo^eot of modem education 
—the ajiplied sciences—Uiat the American people are pre 
eminently successful and m the commg contest for the 
supreman among all natfoos, ours is destined to mamtain a 
commanding ploM through our untinng industry, inventive 
gemus, xnd peculiar adapttbiUty to meet new conditions ” 



August 8, 1895] 


NATURE 


359 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Pbof J W Tudu, C B , F R S , htti been appointed Dean 
of the R<^ College of Science, in uiccewon to the late Prof 
Huxley 

Thk following lut of Royal achnlarshipe, medala and pruet 
awarded lait month in connection with the R^^ Collie of 
Snence, I ondon, hat just been issued by the Department if 
Science and Art Royal Kholarships —Pint y^t Royal 
scholarships, Ernest Smith, George Marks Russell, Prank Fishei, 
Norton Baron, second year's Royal scholarships, Robert Sowter 
Joe Crowther Medals and priM — Pdward I orbes ’ medal 
and prize of books for Biology, William frtorge Preeman 
*' Murchison ” medal and prize of bo ks for Geolr^, John Caa 
pell, " Tyndall prize of books fir I'hysies, Part I , Willum 
Herbert White, * De la Beche medu for Mming, Roliert 
William Pnimle, Bessemer ’ medal and prize of books for 
Metallurgy John Collet Miulden ‘Prank Hattm prize of 
books for Chemistry, William Longshaw 1 nzes of books given 
by the Department of Saenre and Art —Mechanics Ceeil 
Alvi^e Selpram Baxter Astronomiril I hysica, Fmest Edward 
I esue Dixon, William Herbert White Practical Chemistry 
Henry William Hutchin Mining Robert William Pnngle 
Pnneiples of Agneiilture Willuun \\ illwms 

TliK University of Pennsylvania has issued an appeal (sxys 
S ttiMt) asking for an endowment fond of ,^1 ooo ooo to meet 
the immeduite requirements of the University Mr Thomas 
McKean has given without restnetions a sum of j^ioooo in 
addition to the £ 10,000 given a few months a^ A contnbu 
tion of Efooo has dso been received from Mr Richard P 
Li^r It IS stated that this is the thirteenth conlribubim of a 
similar kind that has lieen receiverl We learn from the same 
source that the UniversiWof Cincinnati his received a gift of 
£0000 from Mr Henry Hanna t > be used in the erection of a 
wing in the new Umversity building 


SOCIETIES AND ACADEMIES 

DUBUN 

Royal Dublin Society April 24 I rof J Mallet I ur« 
the clkir The following communications were retd —Dr 
J M’Weeney on a temporary varuUion in the quality of the 
Vartnr water [This is the svater supply trf the city of Dubhn ]— 
Dr tMvid Hepburn (of Fdinburgh) on the papillary ndees on 
the hands and feet of monkeys and men The matenal for this 
paper was supplied by the anthropological laboratory of Tnnity 
College Dublin, and the paper was communicated by Prof D 
I Cunmngham, F R S. —Mr Walter L Adeney on the cc urse 
and nature of fermentative changes in natural and polluted 
waten, and in artificial solutions, as indicated by the com|XSi 
lion of the gases in solution 

May 22 —Mr Thomas Preston in the chair —The following 
<»iiimunicattoiis were presented —Prof Emerson Reynold^ 
P R S , note on the spectrum of argon Mr W E Adeney on 
the chemical examination of orgamc matters in nver water — 
Mr Richard T Moss, on the preparaUon of helium—Mr Moss 
also exhibited a umple form of apparatus for the, dis4ll)rtlon of 
mercury in vacuo, m Dr W Prazer showed sor^photqgnphs 
of the natives of Pormosa. 

June 26 —Dr T Joly, P R S , in the chair —The followup 
p^ien were read —Mr Thomas Ireston, on the rectilinear 
propagation of l^t —Dr J Joly on photography in natural 
oolonts —Sir J William Daurion IRS note on a paper on 
" Eoioonal structure of the ejected blocks of Monte ^mma, 
byDr H J Johnston tavu and Dr T W Gregory, and reply 
to the note by the Inst nsmed authors —Dr G Johnstone 
Stoney, P R S , criticism of the kmelic theory of gases rqpuded 
-as ilhiitraung nature —Dr P J M Weeney, further obMrva 
turns on the Vartry water —Dr M Weeney exhibited cultivatums 
of Rtemm Bthe, a fungus that produces a disease of the mangold 
wunel 

Fabii 

Academy of Scieneee, July 29 —M Mazey in the chair — 
On the pre sen ce M wster vapour in the atmosphim of the planet 
Mars, by M J Jaaseen Mr W W Campbell has recently 
^asserted that the atuMcphere of Mars does not umtain water 
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vapour, xnd hat requested further details concerning the enthor’i 
ofaservatioos, from which the presence of wmter vapour had been 
supposed to he jiroved These details are now supplied { the 
author parbcnlarly pomu out that his Etna observations were 
earned out under exceptionally fovourable conditions, and that 
the definite and convincing evidence theyaftbtdtd was confirmed 
by observations earned out at Palermo and at Marseilles —On 
groups of substitutions if the same order and degree, by M 
Levavasstur —On algtbrurxl surfaces admitting of a continuous 
group of internal Untional transformations, by MM G Csstel 
nuovo and F Fnnques —On algebraical machines, by M 
Lfonxnlo Torres —Vibrations of the tuning fork in a magnetic 
field, by M Manram New photographs of lightnmg flashes, 
by M N PiltschikofF Several tjrpes of hghtmng flash are 
defined, and the dimensims are given for ceitam flashes, for 
instance, a photogmj h taken dunng a storm at Oderaa on June 
13, shows a lummous band o 75 mm wule, caused by a flash at 
a greater distance than 10 kilometres, the actual width of the 
flash was therefore more than 6a metres A new voltau; cell 
by M Morisot 1 he cell censists of a carbon pole immersed m 

1 4 sulphunc aad saturated with potassium rachmmate and a 
zinc pole withm a porous cell containing concentrated caustic 
soda solution (sp gr i 25), this cell being separated 
from the depolarising acid solution by a second larger 
porous cell cmtaining dilute caustic soda (sp gr i oO ‘fte 
E M h of this I ell is I bq,in with a 5 volts and remains above 

2 4 volts dunng xt lexst ten hours of uninterrupted acti m and 
with vanxble externxl resistance remains constant 1 he inter 
mediate bath of dilute ilkah diminishes the action across the 
pcroiis diaphragm between the soda and the sulphuric and 
ehromic acids without materially increasing the resistance The 
fine IS less attacked than with an acid bath and may readily be 
brought into go xl eundiliun after long use by a diort immersion 
m oeid —Action of aniline on mercurous iodide, by M Maurice 
1 ranvois The smlme decomposes the mercurous iodide with the 
formation of the substance diphenylmercumdiammomnm iodide 
(C(H.NH,),HgI, and metallic mercury The reaction is in 
complete and exactly similar to the action of water on bismuth 
sulptwte or mercurie sulphate The boiling saturated amime 
solution dissolves mercurous iodide and redeposits it on cooling 
m the crystalline form —Action of nitnc peroxide on camiflio* 
lemcacid, by MM A Behai and Blaise—On the products of 
the condensation of isovaleric aldehyde, by M I Kohn —On 
the estimation of Imne acid, by MM H Jay and Duposquier 
The bone acid is distilled over into soda by the aid of methyl 
alcohol used rontmuously and the residual soda determined ^ 
titration —On the elimination of lime among those afliKted with 
rickets by M Oechsner de (fomnek —On the utihty of injections 
of oxysporteine bef re aniesthesia by means of chloroform, by 
MM P Langlou and G Maurange The injection, an hour 
before the operation, 1 f 4 to 5 egr of sparteine c r J to 4 egr 
of oxysparteine, together with 1 egr of morphine, gave rapid 
narcosis easily niointamed with lilUe chi irofonn and a regular 
pulse energetic even when the respiration became superficial — 
Influence of toxines on prigeny, by M A Ghamn Bacterial 
poisons denved from the mother, like those introduced otherwise 
into the system, retard the growth of infants by rendering 
assimilation leas perfect —Gn the structure of the ectoderm and 
of the nervous system )f parasitic I lathelminthes (rrfmalodes 
et Cestodes) by M lem Jammes.—Contributions to the 
emlirjrogeny of simple Ascidmns, by M Antoine Puon -On 
the composition of Iht monazite sands of Carolina by M 
Boudouard -Discovery f mgantic remains of fossil elephants, 
made by M Le Blanc in la ballasttiredeTilloux (Charente),” 
by M Marcellin B lule 

BhRMN 

Pbyaical Society, June 14—Irof du Rois Rejmond, 
President m the chair—Dr P Kurlfaaum gave an account tk 
hui determinati m of the unit of light made m c injunction with 
IW Lummer The unit was baaed on the light emitted by 
white hut plotiimm foil bince the radwnt energy varies witn 
the tempe^ure, n was nnesrary to keep the latter constant for 
opttilonged period, and to lie aide to re establish it at any time 
This retolt was arrived at bulometncally by measuring the ratio 
of the total radiant energy from the glowing fod to the radiation 
taking Dhre across an alisirfrfng medium This ratio is de 
pendent uppn the temperature of the radiating body, and pro 
ndesatrustsvorthy measim of itstempenUure ItwasneeeMoiy 
to find some covermg for the bolometer which should absorb all 
rays os uaiformly as possible, after many experlmehts a layer of 
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plauiiuin htaek Tuund most suitabk lot this Dutpow The 
flbsorliing medium employed coniitted of a thin layer of water 
in a quartz cell The enei^ radwted>from the heated foil pasted 
thKugh a diaphragm of known aperture, whoee temperature was 
the same as that M the bolometer The errors in determining 
the unit of light amounted to one m cent, due chiefly to the 
air currentf on the sur&ce of the fail The unit can now be 
established at any ume in the Imperial Phyuco technical Institute 
(Berlm), but in order to fimibtate its accurate establishment at 
any other piace, expenmenU ate bemg made to determine the 
temperature of the clouing foil from ratio of the radiation oyer 
the range of the sisiWe spectrum 
June ah —Ihof son Beaold, President, m the chan —Dr 
Ksps exhiUted and desenbed some new elecinc meters con 
strurted by Siemens and Ilalske, which by the use of constant 
rasgnets provide an accurate measure for technical (nirposes, and 
are uninilueneed by ordinary sanatioris of temnenturc Dr du 
Bois destnbed expenments nuuleby Dr L T lontsim nuigiietic 
lifting power lie had ilrt-uly showeil that Maxwells foimula 
holds good for a field whose strength is up to $00 COS, and 
now passed on to fields ot greater strength In the last set 
I f expenments eleetro magnets were emjdoyeil with i sectional 
surface of an iron Inr passed through the umatures A niagnetie 
lifting imwer of ca kiliigmmmes per square centimetre <f 
siiifiie was thus uir the hrst time obtained, and Mx\wells 
formula was found to hold goixl up fo this masimal sslue, the 
error wis at most five per cent , due as yet to msufticient mtto 
duct ion of corrections Stejihan s formula did not in tny w»y 
f orrespond with the resuhs ol the above experiments It further 
ip|K~ired thsi x lifting power if 150 kilo^mmes |er vqiiaie 
centimetre should U oliUimaMr 


Amsifrimv 

Royal Academy of Sctencei, June aq — 1 rof \ an tier 
Wasis in the chxir —1 rof Maitin presented x werk written liy 
him, and intitlcil '• Die 1 ossiUen von Jivn Basing his ail^ 
inents < n the presence of these fossils, the author showed that 
in lava thi re are fbuml L iiper Miocene, Pliocene and (^itemary 
sediments When the disltlliution of these formations is 
considered it appears that in general the newer strata have been 
f intied on llie outer side ot the < Ider ones and there can l« no 
eloubt that since the lime of the Upper Miocene formation a 
continuous and very slow elevation of the coast ( 'negativ 
strindvenchielmng ) took |>lact in consequence of which the 
Up|>er Miocene, Pliocene and Ou iternarx s^iments of the coast 
were laid dry That Ibis shifting ot tW coast was \etyiun 
sidirable, is proved liy the ^lalIendoeng fijssils, found oto m 
above the level of the si v and this feet further lalUes with what 
IS known about Sumatra, where in the “ Padangsche Boven 
landen Aeogene sediments have been found up to a height of 
1088 m Not long ago the author showed that during the 
t^hiateinary period aconsHlerable movement took place in thi 
e vstern part of the vrchipelago, and numerous fects show that 
the whole of the Indian archlmlogo was subjected to this The 
authir further remarked that ne had received interesting fossils 
from Vt estern Borneo Among them are Pi rt fihim In (W nog ) 
Ptateiardta and Cortula ^fll these fossils have been found in 
strata that were foimtrly known as “ancient schists which, 
however, on account of the bIkivc mintioned fossils, um rally be 
reckoned to lielong to the Mesozoic period, more jxirticuUrly they 
I ught In lx:el issed either with thejurassn or with the Cretaceous 
f irmation In accordance with the pnsent state of our knowledge 
It is highly probable that the fossils in question have been taken 
from Jiirassii fonnations It appears, then, that Mesozoic strata 
lull a very wide distribution in the Indian archipetngo -Pn>f 
Beyennekrradnjxiperon caJj is’ TheC^/if/rc<r^fii»ll 
nnt, very common in Austria Hungary on Qutr us fia/wtiuiala, 
IS appreciatid in commerce ns i first ratf tanning material In 
the Nethirlands two or three small looalities ore known where 
this gall IS to lie duund The dehydration, rehydralion and re 
dehydration of cotloidnl sihcic acid, by Prof van Bcmmelen — 
Pro! btokvis mesented some pamjMeU bv himself and some of 
his pupils and with reference to fir Langenteyer s disaertalioa, 
discussed the influence of the use of sugar upon muscular labour 
hrorn expenments, made with the eigograim, it is deduced thm 
It has not yet m any w ly lieen proved that sugarhasa favourarae 
influence upon muscular labour —At the rerluest of Dr C A. 
Lobry de Bruyn, Prof Fraochimoitt communicated that free 
hydrazine had been neepared oy the former yn two ways 
i‘ from N^U^MCl with sodium methylate In a methyl alcoholic 
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solution, and a* by heating the hydrate to tooP with hanum 
oxide Free hydrazine is a somewhat thick fluid with the smell 
of the hydrate It boils without decomposition at 113' 5 and a 
tuessure of 761 m m , and at 56* if tile pressure u 71 m m 
When cooled, it becomes solid, and then melts again at a* j 
Its dinuty at 33° is i 0075 and does not, therefore, difler much 
from that of the hydrate (boiling at 119”) In ordinary air it 
forms strung vapoura and ts easily oxidtsui by oxygen with the 
formation of mtrogen In the air it will bain, but not explode, 
like hydroxylaniine, and consequently it is much more stable — 
IW Xamtrhngh Onnes communicated measurements on the 
capillanty of liquid gases, made by Dr Verschalfelt in the Leyden 
laboratory Caibonii. acid and nitrous oxide obey the law of 
corresponding si itcs , their capillary equation has an exixment 
anpiciarluiig the theoretical value given by \an der Waau, and 
they are not axsociated fluids -1 nvf \ tn der Maals presented 
a pii|vtr intendnl for the reixvit of the meeting, and entitled 
“ On the 1 nticd ciicumvtanees of a mixture being a sequel to 
whki w isi mniumcited 111 the meeting of the seitiun held in 
May 
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THE HISTORY OF EVOLUTION 
Itom the Greekt to Damin in Outline of the Develop 
inent of the Evolution Idei Bj Henry Fairfield 
Osborn, Sc D, Da Costa Professor of Biology in 
Columbia College, &c (New \ork Macmillan ind 
Co) 

HE object of this most interesting and useful work is 
to survey the list twent> foui centuries and bnng 
together the thoughts—true and false—upon evolution 
Pvamining and companng the material which he has 
(.ollectcd, the author concludes that the influences of 
ciil> upon later thought 11c greater thin his been 
Ivclieved that Darwin owes moic even to the (itceks 
thin we have ever recognised In supporting this con 
elusion the author desires to give due credit to the eirlicr 
wiiteis but not to lower in inj w i> the trinscendant 
position occupied bj Dirwin Indeed so scrupulouslj 
fill IS the ticatment thit the mitciials iic thoroughi) 
tv III ible to those who do not iltogcther follow the author 
m his conclusion And minj objections to the conclusion 
lie most prominently brought font ird Ihus the great 
Intel m 1 tetween the beginning tnd the middle of the 
piesent century when vll continuity in evolutioniry 
thought seemed to be broken is described agiin ind 
igiin Wc read on page 13 I erhaps the shirpest 
transition wis at the close of the third period in 
which a distinct inti c\olutiun schoil had sprung up 
end succeeded in finni) cntienching itself so that Darwin 
ind illaee beg in the piesent ci i w ith some abruptness 
Agiin on pages 327 ind 228 the strong prejudice ig tinst 
evolution which marks this peiiod is illustrited in many 
ways ind the section concludes iH the piogiess 

which had been made in the long centuries wc hive been 
considering was for the time 1 1 itcnt force ITie Evolu 
t on idea with the numerous truths vv hich had accumulated 
about It, was again almost wholly subordinate to the 
Special Creation ide i 

The recognition of this strongly marked gap in the 
history of evolutionaly thought and aboveall, the details 
w hich we learn from D irwin s Life and Letters tend 
to throw doubt upon the v icw th it he drew much of his 
inspiiation from the past The great majority ot 
naturalists could not entertain the idea of evolution unless 
some explanation of its cause w is forthcoming Darwin 
ti cited Uie process and the cause is entirely distinct and 
was convinced of the one long befoic he had come to any 
definite opinicm about the other In accepting evolution 
IS against special creation we fail to find any evidence 
that Darwin was influenced by the arguments or con 
elusions of an earlier day He was influenced and finally 
convinced by his conclusions from his own observations 
on the Beagle (quoted by Prof Osborn on p 233) In 
looking for the causes ctf evolution he was equally in 
dependent of the past, for he saw that adaptation was 
the central foct which required explanation, and which 
had received none at the hands of the naturalists with 
wdiose writings he gras acquainted 
But whether the thread be broken or contmuous, the 
history of thought upon tins all laipottaAt tubgect is of thi 
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deepest mterest and Prof Osborn’s work will be vralcomed 
by all who take an intelligent interest in evolution Up to 
the present the pre Darwinian evolutionists have been for 
the most part considered singly the claims of particular 
naturalists being urged often with too warm an enthusiasm 
Prof Osborn has undertaken a more compreheiMive 
woric, and with well bal meed judgment assigns a fflace 
to every w nter 

The histoiy of thought upon evolution from 640 B C to 
the present day is divid^ into two main phases, the 
second of which is further subdivided into thrM penods 
The first phase Ihe \ntiapation of Nature Greek 
Evolution, and its effects on Christian Theology and 
Arabic Plulosophy lasted from 640 B C to 1600 A O 
The second phase The Interpretation of Nature 
Modem Evolution opens with the period of ‘ Philoso 
phieal h volution from 1600 to 1800, associated with the 
names of Bacon Kant Herder, Bonnet, Oken, &.c In 
this period the Ctreek traditions were largely shaken off, 
and inductive evolution began 
Ihe next peiiod thit of the nse and decline of 
Modem Inductive I-volution somewhat overlapping 
the last is limited by the years 1730 ind 1850 from 
Buffon to St Hilaire It depends upon the wntings of 
Iinneus Erasmus Darwin Lamarck, (>oethe Treviranus, 
&.C At the close of this period, Owen and Herbert 
Spencer are placid 

The list period that of the re establishment of 
Modern I ndui tiv e F v o lution upon 1 fii mer foundation, 
dates from 1858 to the present day It is associated with 
the names of Dirwin and Wallace and marked by the 
scientifie evidences of evolution, by the theory of natural 
selection b^ obscrvition and speculation upon other 
faetois of evolution 

Ihe section which deals with the Creeks has been 
somewhit unfairly criticised Some people appear to 
believe thit an account of C.ieck ideas upon evolution 
cm only lie ittcmpted w ith success by an eminent cl is 
SIC1I scholar But classical scholirs have alreadv done 
their utmost in the w ly of translation and of study It is 
now of far greater impoitance to hive a rntiiil iicount, 
like that in the work we ire considtnng by i vv liter who 
IS an luthonty upon tvolqtion 

In discussing The I eg icy of the (.reeks (pp 64-(>8) 
the author points out thit the first element is scientific 
curiosity their desiie to And a natural explination for 
the ongin ind existence of things The complete de 
pendence of all investigation upon this spirit is main 
tuned and it is truly said that ‘ the ground motive in 
saence is a high ordei of curiosity led on by ambition to 
overcome obstacles The final conclusion is that the 
Greeks left the latei world face to face with the problem 
of causation m three forms first, whether intelhgcnt de 
sign IS constantly operating in nature , second, whether 
nature is under the operation of natural causes originally 
implanted by intelhgent design and third, whether 
natuie is under the operation of natural causes due from 
the begmning to the laws of chance, and containing no 
evidenops of desigp, even in thpir ongm ” 

In this section of the work we find, as we might expect, 
that the genius of Anstotle completely overshadows that 
of the other Giedc writers who attempted to face the 
probleml^tif die ongfai aild developinent of hving forms 
R 
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In the long second penod, that of the theologtans 


and natural philosophers, “ no advance whatever m the 
■development of the evolution idea was made , 
saentific speculation and observation were at a stand¬ 
still, except among the Arabs ” (p. 70) 

As we advance towards the work the naturalists and 
philosoidierb of the two last centuries, the difficulties and 
Angers of interpretation increase It is even easier to 
read preconceived notions into the single passages of 
■dead wnters than into the phenomena of nature , and wc 
■nil know that the latter process is only too easy If the 
results are not to be in the highest degree misleading, 
the author must, like Prof Osborn, be entirely free from 
bias, and must possess a cool and critical judgment 
We meet with constant and timely protests against the 
rash conclusions which may be reached by selecting 
isolated passages from an author, and dealing with them 
apart from their context, and the full recognition of the 
great danger which underlies this too common practice, 
VIZ that we unconsciously read into such passages our 
present knowledge (p 80) 

Prof Osborn considers that too high a place has 
been assigned to Oken and Trevtranus by Haeckel and 
Huxley respectively, and that Naudin’s supposed antici 
pation of n itural selection is far from being as satisfactory 
as Quatrefiiges and Varigny maintain I he suggestion 
that Oken anticipated the cell theory is acutely criticised 
it IS suggested that his conception of the cell as a sphere 
■was probably only a itsult of the transcendant position 
aitcupied by this geometrical form m his system of 
philosophy (p 134) 

Ihe suggestion (on p 33$) that Darwin’s 1844 Essay 
should be published will, the present writer feels assured, 
meet with warm approval from the wide circle of readers 
■who are eager to learn all that can be learnt of the 
histor) of Darwin’s views upon the great work of his 
life 

The hope is expressed (on p 245) that we shall learn 
the steps which led to Wallace s independent discovery 
of natural selection That information is fortunately now 
before us, and we know that Wallace was led to the dis 
covery by reflecting on Malthus’ “Essay on Popu 
lation,” as he lay ill of intermittent fever at Temate 
(quoted, without reference, in M lines Marshall s “ I ecturas 
on the Darwinian Theory,” London, 1894, pp 213, 213, 
and to be found in the abndged form of the “ Life and 
Letters of Charles Darwin’) Thus another most im 
jmrtant detail is added to the extraordinary coincidence 
of the independent discovery of natural selection 

Ihere is comparatively little to criticise in the volume 
The idea of the marine origin of life, traced to Thales, 
IS stated to be “ now a fundamental pnnciple of evolu¬ 
tion” (p 33), but at the end of the volume it is more 
correctl) asserted that we are now too wise to answer 
the inquiry Where did life first appear ’ (p 347) 
Concerning the debated question as to whether 
Lamaak was aware of Erasmus Darwin’s wntmgs, and 
made use of them without acknowledgment, the author 
(pp 154,155) quotes a passage from the “ Aniroaux sans 
Veftdbres,” in which Lamarck sUtes that his theory is 
the first which has been presented This he considers 
to be “satisfiKtory evidence that Erasmus Darwin and 
IJO. 1346, VOL. 52] 


Lamarck independently evolved their viewa* But if 
Lamarck borrowed without acknowledgment, it would be 
but a small step further to write the passage in question. 

The statements and conclusions to which exception is 
chiefly to be taken concern the life of Darwin himscW, 
which the author professedly treats in a very brief and 
imperfect manner, any detailed account being beyond the 
scope of this volume 

The author speaks (p 327) of “ Huxley’s somewhat 
guarded accepunce of the theory ” on the first appearance 
of the “ Origin,” and implies that he became a much 
stronger supporter of evolution m later years But in 
reality his convictions on this subject never changed In 
hiB letter to Darwin, wntten November 33, 1859, the day 
before the publication of the “ Ongin, ’ Huxley expressed 
himself as “ prepared to go to the stake, if requisite, in 
support of” those pirts of the book which deal with 
evolution as apart from natural selection As to the latter 
he says “ I think you have demonstrated a true cause 
for the production of species, and have thrown the onus 
prviandi that species did not anse in the way you sup 
pose, on your adversaries ” And these were Huxle/s 
views up to the last occasions on which he spoke on the 
subject, at the Oxford meeting of the British Association 
last year, and at the anniversary of the Royal Society 
when he received the Darwin Medal On both occasions 
be raiefiilly distinguished between evolution and natural 
selection, being prepared to defend the former to the 
uttermost, while he declined to commit himself upon the 
latter 

It IS contended (p 239) that Darwins filth in natural 
selection reached its climax in 1858, and then gradually 
declined The evidence quoted in support of this con¬ 
clusion IS a letter to Carus in 1869, in which Darwin says 
“ I h ive been led to infer that single variations ate of 
even less importance in comparison with individual 
differences than 1 formerly thought ’ But this passage 
proves a strengthening, and not a weakening of his belief 
in the efficiency of natural selection, inasmuch as it is 
considered competent to w ork upon the minute differences 
which separate individuals instead of upon the ready 
made material provided by single variations, however 
conspicuous By “single variations” he meant single 
individuals diffenng widely and conspicuously from the 
averse of their species His letter to Carus was wntten 
shortly after he had been convinced on this point by 
hleeming Jenkin’s review of the “ Ongin” (JVortk British 
Review, June 1867) A careful study of vol iii of the 
“ Life and Letters ” leaves no doubt upon this point, 
while the facts thus brought out tend to refute the 
argument on p 345 as to the supposed antagonism be 
tween Darwin s and Wallace’s conception of the operation 
of natural selection as expressed in their contnbutions to 
the Linnean Society in 1858 

A passage in the sixth edition of the “ Ongin " is re¬ 
ferred to (p 343) as having been pubhshed in 1880, and 
IS therefore considered to be “ among Darwin’s last words 
upon the factors of evolution ” The passage in question 
IS referred to p 434 of the “ Ongin,” but occurs on p 431 
of the copies I have consulted In it Darwin expresses 
his belief that evolution has been effected “chiefly” by 
natural selection, “ aided in an important manner by the 
inhented effects of use and disuse of parts, and m an 
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uDimportaitt manner by the direct action of ex 
tenuU condition* This passage it considered by 

Osborn to prove that the progressne tendency towards 
the explanations of Lamarck and Buffbn which he believes 
Darwin exhibited from 1859 onwards—culminated at 
the close of his life But the sixth edition appeared in 
1872 and the date 1880 is meiel) that of a reprint The 
words in question were certainly written before the former 
date and even in the fifth edit on (1869) Darwin inserted 
the word chiefly to qualif) an expression of confidence 
which might have been interpreted as a belief in the all 
sufficiency of natural selection 

The fort appears to be that there was no progressive 
change in Darwin s ittitude on this subject l^t that his 
opinion fluctuated is various classes of evidence were 
brought before him and at the very end of his life his 
belief in the direct ict on of external conditions was 
seriously shaken b) the resu ts of Hoffmann s experiments 
The effect product on him is well shown in his lettci to 
Semper wmtten Jul) 19 1881 less than a year befoie his 
death ( Life and Letters vol iii) Hut although 
1) irwin s opinion fluctuated as to the relative value of the 
supposed causes of ev olution other than natural selection 
his views as to the paramount importance of the latter 
never varied in any of his published utterances The 
words which conclude the Introduction of the 1859 
Origin ate repeated without change in each succeed 
mg edition and reprint hurtheimore I am convinced 
that natural selection has been the main but not the 
exclusive means of modification 
The printing and general get up of this interest ng 
work leaves nothing to be desired being fer above the 
iveroge that obtains in scient fic publications It ma> 
confidently be predicted tint the book will be widel) 
lead and greatly appieciated L B 1 

Tf/F EJFMFNTS OF ARCHITECTLKF 
Archttechtn for General Rf litrs ir^ By H Heathcote 

Sutham 8vo (1 ondon Chapman and Hall 1895) 
HE aim of this treatise as stated in the preface is 
certainly a good one namply to supply the 
general reader with the means of criticising architec 
tuie m an intelligent manner and pnnapally by giving 
an analysis of the two most logical and complete styles 
that have ever exuted namely the Greek and the 
Gothic the former representing the trabeated, and the 
latter the arcuate system of building Our author how 
ever very propeiiy does not confine his attention to 
these two styles and their later developments but alto 
make* wide digressions in the direction of Egyptian 
Byzanbne, and Mahommedan structures, all of them 
bmng cqMously illustrated and discussed at considerable 
length The work exhibits throughout the author's great 
and varied acquaintance with his subject and cannot but 
be of much interest and value to any reader who detnes 
to dive more deeply than amateurs ate accustomed to do 
into the pnndjfles which ought to guide the'professional 
architect and which, indeed do guide all those who 
achieve anythmg worthy of the art in which they practise 
In page 20 the importance of planning is property 
insisted on The plan is shown to bh the very 'bade 
bone of the structure and the attention 6f the general 
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reader is nghtly called to this It may be doubted, 
however whether the general reader is prepared for the 
minute criticism which wt find a little further on respect 
ing certain competition designs which cntiasm is 
rendered the moie d flicult to follow, in consequence of 
the small scale of the plans by which these designs are 
illustrated and he may perh ips, wish that he had been 
led into such deep watei more gently In page 31, with 
reference to the prop irt ons of buildings as affecting the 
eye the author appeiis to doubt whether—with the 
exception of the late Mr W VV Lloyd s discovery of the 
system which prevails in the Parthenon—anj definite and 
clear case has been mide out for the establishment 
of proportion thcoiies Ihc author is probably quite 
justified in his refusal to iccept any general adoption of 
a system for proportioning buildings on the basis of 
geometrical figuies esjicci illy triangles of v anous angles 
there could not poss bly be any a.sthetic value in con 
hning the min I nes of the architecture within such 
limits but rectangular proportions in low numbers (of 
which nituie are the pioportions of the I arthenon) aie 
on a different footing and it is extremel> probable that 
they do produce hiimonious effects Tbey are to be 
found in many other (jreek examples besides the Par 
thenon and in one ( oth c building at least namely the 
work of Bishop (rosetete in the nave of I incoln 
Cathedral (see the Irinsuhons of the Archaeological 
Insttutc of ( real Bntain Ac for 1848) where rectan 
gulir proportions of this charaitcr come out without anj 
coaxing with remarkable exictnrss and as Bishop 
C losetete besides being a great ecclesiastic was one of 
the most piominent philosophers of his day there is 
the more reason to iccept it as having been intentional 
In p 34, the chief characteristics of the Egyptian the 
( reek and the ( othic are summed up in a few words as 
Mystery Rationalism and Vspiration In p 43 the 
meed of mented prii'ie is given to Mi E L (arbettir 
excellent little treatise on The Pnnciples of Design in 
Architecture In p 58 doubt is thrown on the wooden 
origin of the Cieek entablature Ihe reader however 
may be referred to MM Perrot and Chipies recent work 
on The Arts of 1 nmitive (iieece in which this den 
vation IS shown from the remains at liijns Mycenae and 
Orchomenus In p 73 the Connthian example of the 
temple of Jupiter Olympius at Athens should not be 
attnbuted to a Roman source it dates from Antiochus 
Lpiphanes the (>reek founder, and the prototype of the 
capital IS found in the tholos at Epidaorus a pure Creek 
building No doubt at the time foe Athenian temple was 
built about 170 n c Rome was pushing her wa> towards 
the East and Antiochus himself had been sent as a 
hostage to Rome after the defeat of his ftifoer by Scipio 
T here may have been something jmlitical in his emplo) 
ment as we are told of a Roman citisefi as his architect 
but the architecture itself at that date, could not but 
have been thoroughly (jieek 
In p 78 foe author well illustrates his argument show 
ing fod supenonty of constructive simplicity in a design 
over another decorated with meaningless architectural 
detail, by foe contrast of I ondon and Blackfriars Bridges 
but It It not to clear as mainuined m the previous page 
that thefCombuiation of columnar and arcuate design m 
the same wall it a Roman sham It is no doubt a 
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'departure from primitive simplicity, but there seems no 
reason for calling it a sham, in cases where both types 
are used constructively The “general reader" may 
■Lertainly be justified in passing over the “approximate 
theory" of the strains of arches, but the subject of pen 
dentives (in p 95) is more to the pomt, having very impor 
tint relation to the construction hS. cupolas Much more 
seems to be made in the criticism on the shams of St 
Paul 5 (p 98) than the subject warrants^ Fhe design is 
blamed because the interior cupola is distinct fiom the 
external There would be as much reason to blame the 
magnificent central towers of some of our cathedrals 
because the open lantern chamber over the crossing does 
not nse to the summit of the tower or spire The author, 
however, duly praises Sir Christopher Wren s first design, 
the Greek cross plan, of which a good judge, the late 
Rev J L Petit, has maintained that if this design had 
been executed it would have been the finest intenor in 
the world On the subject of vaulting (pp 107-116), the 
development of which is «ell and clearly followed out, it 
js stat^ that the pointed arch was tnvtnUd for the pur 
pose of faciliuting the construction This could haidly 
have been the case, because the pointed arch had been 
used in the East long before the period referred to but 
Its great applicabihty to that favourite architectural feature 
was then recognised, and when once introduced for con 
structive reasons, it soon began to influence the whtfle 
structure 

In p IS5 commences a chapter on the theory and use 
■of mouldings, which play <80 important a part m archi 
tectural design that it is quite essential that an amateur 
who desires to form a right judgment on architectural 
subjects, either histoncally or critically, should study 
their development and application, he will find the sub 
ject cleariy and logically explained in this chapter In 
chapter v are some judicious remarks on ornament, 
showing on the one hand that however valuable a help it 
may be, the art is really independent both of sculpture 
and carved ornament, and that the latter is inferior in 
expression to mouldings properly used In pp 184-188 
are some just views on the combination of architecture 
with scenery Without going so far as to say that a spire 
•on a hill—such, for instance, as Harrow—must necessarily 
lie ill placed, the statement of the incongruity of this 
feature in a mountainous country may be supported by 
citing the exanfple of incongruous effect of the Amble 
■side spire in a Westmoreland valley 

The work ends with an historical sketch, which shows 
much thought and learning The author can, however, 
scarcely be correct in speaking of such structures as the 
Treasury of Atreus at Mycenae as formed of huge blocks 
of masonry with no architectural details whatever It 
IS possible that the ornate elaboration of the Beehive 
tombs at Mycen,e and Orchomenus, as shown m Perrot 
and duplex’ work, before referred to, may be a good 
deal exaggerated, but there certamly exists evidence 
for a very considerable amount of architectural embellish- ; 
ment In speaking fA the derivation of the Connthum j 
capital, it teems uimecessary, with the small amount of 
evidence to the contrary which exists, to relegate to the | 
regions of fifole the touching little story told by Vitruvius 
<chapter iv p t) of lu inventioa by Callimachus, 
espe^ly as the earliest known example, in the temide 
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at Bass^ was the work of a contemporary, and probably 
a fnend of the reputed inventor 
In p 355 the very important derivation of the dome is 
traced from the Pantheon, of which the date (in the 
reign of Hadrian) has lately been established, and then 
the addition of the spherical pendentive by Justinian’s 
architect (Anthemius of Tralles) in the great chuich of 
St Sophia. lo this is added the denvation of the 
architecture of the Western churches—uhich is traced— 
following Prof Baldwin Brown (“from the Schola to 
Cathedral ’) from the Roman house, of which the 
atnumand penstylium became the forecourt or parvis 
and the porch, whilst the basihea supplied the apse, md 
the widening of the basilica on each side of the tnbunal 
gave the germ of the transepts of our cathedrals In 
the summary of the different contributions made by the 
European nations to Gothic architecture Italy is denied 
altogether a specimen of true Gothic—and > et it possesses 
in Milan Cathedral an intenor perhaps more impressive 
than that of any other church 

‘ PAh /1 RIL NT MONTES 
The Story of tkt Plants By Grant Allen (I ondon 
George Ncwncs, Limited, 189$ ) 

M r GRANT ALLEN tells the story of plants in a 
readable and very inaccurate manner The key 
note to his work is struck in his pieiace, in which he 
informs his reader that he has “wasted compantively 
little space on mere structural detail, and, later on, thit 
he makes ‘ trivial sacnfices of formal accuracy ’ in order 
to expound general biological relationships It is true 
that he ipologises for these amiable little weaknesse*., 
but add*., in the same breath, that he lays before his 
‘ untcchniral readers all the latest results of the most 
advanced botanical research” It is impossible to avoid 
giving •arme samples of these “ latest results 

For Mr Grant Allen, the plant is essentixlly the s;rcin 
plant, and the essential function of this plant i« ion 
structive metabolism On the other hand the animal is 
the very opposite of this, “he is a destroyer, as the plant 
IS a builder" But we fancy most people will hardly 
admit this antithesis nowa^ys Plants and animals 
both exist by brexking down complex bodies to simple 
ones, but plants as a whole can get the energy required 
for first building up these complex bodies at a less 
expenwve outlay than animals, and the green plants, as 
Mr Allen perfi^ly correctly observes, are further able 
to make use of sources of energy (< e vibrations of ether) 
from which their less fortunate relatives are debarred 
But to draw the distinction just quoted as the ssstnital 
difference between the two kingdoms, is obviously mis¬ 
leading However, Mr Allen is at least consistent in 
his views, since he sutes that the first plants “must have 
been green ” 

In the account given of the modus oftrasuU of the 
building up of organic matter in the plant, the author's 
claims to up to date knoadedge will, we fear, hardly be 
admitted Chlorophyll is said to be the active agent m 
Slotting up (under the influence of sunlight) the carbon 
dioxide and water to form starch Now every student 
knows that chlorophyll can do no such thing, and further 
he knows, or should know, that starch is certamly not a 
pnmary product of assimilation The latter, perhaps, 
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IS a trivial detait,” but Mr Allen< hastens to insist on 
the importance of “living chlorophyll” as the “original 
manufiicturer and prune makei ’ ^ all the material of 
life, either vegetable or animal Evidently chlorophyll 
IS here doing duty for the alliance of chlorophyll with 
a vastly more important substance, protoplasm, but the 
author could hai^y expect “untechnical readers” to 
appreciate this , and his statement that chlorophyll is a 
vanet> of protoplasm will certainly not meet with the 
assent of botanists Again, the statement that “ plants 
alone know how to make protoplasm’ ,is one which is 
contradicted, fortunately for us all, by the experience of 
dail} life , in order, however, that ae may be quite clear 
as to the author s conception of protoplasm, he defines 
It (in italiih) as “the only In mg ntatenal we know , 
ind this would seem to make it clear that he had not 
b) 1 lapsus calatm written protoplasm when he meant 
pioteid For a continuation of this subject, the critical 
leadei may refer to pp 190 191 
Mhen Mr Allen comes to deal with nbat ue gather 
from his prefoce he considers the most important part 
of lii^ work, we And evidences of hasty generalisations 
on insufficiently iscertained facts Many plants which 
aie ceitainly not dqfenerate ire regularly sdf fertilised, 
ind we submit that in most districts in England the 
humble bee has far more to do with the fertilisation of 
the Trop<eolum than the Humming bird hawk moth, and 
this lattei insect is certainly not the only one m Europe 
cipable of performing this office 
Uut It IS needless to multipl) examples further All 
we cm say is that those readeis who are ignorant of 
the leil fects may find the book pleasant, though we can 
h II dl) idd profitable, reading 

OVR BOOK isHELF 

Lmils Chemual Leiture Chirts (London Sampson 
Low, Marston, and Co, 1895 ) 

This is a sencs of diagrams intended to illustrate vanous 
chemical and metallurmcal processes and apparatus, and 
designed more especially for the use of teachers who are 
prepinng students for the examinations of the Science 
and Art Department, the London Matriculation, Oxford 
ind Cambridge Local, Ac 

There is no doubt that a good set of useful diagrams 
of convenient sue and model ate price, would be gladly 
welcomed by a large number of teachers, but the chirts 
before us can scarcely be said to folfil all the require 
ments of such a set of dugrams The sire of the sheets, 
nameb, m in x 40 in, la sufficientiv large for the 
use of such classes as they are intended for, and it does 
not render them too bulky for convement storage In 
most cases the illustrations 11 e ver> roughly exeiuted 
enlargements of fiinuhar cuts from vanous text books 
and treatises on chemistry, someumes well chosen, some 
tunes not Many of the sheets contain several pictures, 
ind where it happens that the subjects represented are 
in a manner related, this does not detract from their 
ment, except in so far as it necessitates the illustrations 
being smaller than if each occupied a single sheet But 
m a number of instances the subjects pi^icted on the 
same diagram have no connection, thua,*on the same 
sheet we find a representation of Hofmann’s apraratus 
for showing the volume composition of water, and illus 
tmtions of certam apparatus used by Dewar in making 
experiments at low temperature 
Again, another duigram contains the following illustra 
turns (i) Hofinann’s apparatus for composition of sulphur 
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dioxide , (-3) oione apparatus, (3) ajqiaratus for composi¬ 
tion of ammcmia (4) apparatus for composition of hydro- 
chlonc aad, (j) Andrews’ and Tait’s ozone tube, (6) 
apparatus for composition of nitrous oxide , (7) SnutheO’s 
flame cone separator With so many illustrations on one 
sheet, % in x 40 in, each one must be almost insig¬ 
nificantly small, and quite erroneous ideas of the relative 
sizes of vanous pieces of apparatus are hkely to be con 
veyed to the student With some of the figures still 
more senous exception must be taken , thus, Fig a, 
Sheet 14, depicts a piece of wparatus, the design of w%ich 
IS of more than questionable feasibility, while Fig a. 
Sheet 17, IS an impossible arrangement 

Many of the metallurmcal figures are badly chosen. 
Thus, the old method for extracting zinc, Imown as 
“distillation per descensum, ’ which has been quite ob 
solete for miny jears, is brought to life again in Diagram 
No 11 

If these diagrams were a little better executed, and 
could be purchased singly, they would be of much more 
service to the generil run of teachers, who could then 
select from i catalogue such as they might require 

(. S N 

Brastltscke Pilsblumen Von Alfred Moller Mit 8 

Tafeln (Jena (.ustav Fischer, 1895 ) 

This volume forms the seventh part of the “Botanische 
Mittheilungen aus den Trop^’ edited by Prof 
Schimper, of Bonn 1 he title—“ b ungus Flowers —is 
I suggestive of a popular and a.sthetic treatment of the 
subject, but this impression is somewhat misleading, 
for Dr Moller s work is of a strictly scientific character, 
ind appeals more especially to systematic mycolimsts 
At the same time, the extraordinary forms of the Fungi 
described give a considerable 4egree of general interest 
to the book, which is enbanc^ oy the pleasant st> le m 
which the subject is treited Dr Moller is already well 
known for his mycological investigations, particulaily 
for his fascinating work on the cultivation of bungi by 
South Amencan ints The “ b ungus Flowers are 
simply gastromjcctous fongi of the family Phalloidea, 
of which that repulsive phint the “Stinkhom” (/M> 
phallus tmpuiinui) is the best known British represen 
tative ^ 

The author has been most fortunate in his investigation 
of the remarkable Kranlnn forms of this fiimily, which 
includes jxirhaps the most highlv differentiated of the- 
bungi He has founded no less that four new genera on 
his discovenes One of these {Frotukera) is i^rred to 
the Hymenogastre c, and is of special interest, for it 
appears to connect that fomily with Clathrus among the 
Phalloide.t The other new genera {Blumenavta, Aporv- 
phallus, and Itajahya) are members of the Phalloidere, 
Blumemnia showing iffinity with Clathrus, while the 
remaining two belong to the tribe Phallea. Eight new 
speaes are described in all 

The book is foil of interesting details of the occurrence 
and mode of growth of these bungi It is illustrated by 
eight fine pkues, many of the fimres in which are from 
photographs of the spwimens, wmile others represent their 
more minute stiucture The first plate, a coloured re 
presentation of “the most remaikable of all Fungi,’ 
Dte^ephora phalloiiha, is especially striking This is 
not one of the new species, but has never been adequately 
figured before This extraordinary fongus bears a general 
resemblance to Ithyphallus, but is distmguished by the 
presence of an immense net like indusium surrounding 
the stem, from which it stands out like a cnnoline Phe 
German colonists at Blumenau have given it the name 
of “ the veiled lady 

Dr MoUei's book will be indispensable to students 
of mycology, and will no doubt attract more general 
attentMm to a most interestmg group of plants, about 
which much still remains to be discovered D H b 
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LETTERS TO THE EDITOR 

[ Ik* EMUr Ati tut htU htmutf r uf tmtMt for ofmutu *x 
fnttod bf hu cmrrufombntt tfoOkor tarn h* tmdorUk* 
U rttmm, or to corrufottd wttA tio oorUort ryotM 
Humutcr^ tMtotuUd fir tku or mt^ othor /orT*/M atdu 
Ro Mottt* u UUm tj tmonomotu eonm""t«ttoiu ] 

The Univenuty of London 
S(K John Lubbock iloeo not teem to me to appreciate m the 
smallcit d(qpee the factn of the polition 
Hu pTopooal Ik, a» I and othen undcntand it, that the reaoit 
I r the laboura of the Statutory Commwion “ ihould be mb 
mitted to Convocation for their approval, to bt ttgn^edtu at a 

seuatonai tUtium ” 

The words which I have placed m italics propose a new 
procedure which I prewime would have to be provided for in the 
Act Thu u what for the uike of brevity hu been called the 
rf/ertHduot 

1 or reasons which I have sufociently set out in my farmer 
letter I think the institutioa of the rtftrtudum extremely 
undemrable under any circumstances, and peculiarly open to 
obj^on in the present instance 
But I think we are now enutled to ask Sir John explicitly what 
he means when he says “ it is the law at present * and th-it hu 
“ constituents highly value this right ’ In so grave a matter it 
u didicult to believe that he u indulging in a mere logomachy, 
or that he means seriously that the veto exercised under exisung 
conditions and the new rtfintidiUH are one md the same thiim 
rhe meaning of the whole business is, of course, very simple 
Convocation, m common with the henste and pnctically every 
body interested ui the higher cducalinn in London, has expressed 
Its approval of the Report of the late Commission as afibrdmg a 
bans lor the reorganisation of the Lmverstly As Convieation 
is n It to be mo\^ from its decision expressM in the < ustomary 
and eonsututional way the leaders of the minonty, mainly 
drawn from the faculty of Laws, hate induced Sir John I ub 
hock to suggest a fundamental change in <mr procedure Ihe 
hope, of course, is that by thu means a different result miy be 
nunipulated 1 say ‘ manipulated liecause 1 entirely agree with 
Mr A W Bennett who in his adnurahle letter clearly indicates 
the kind of tactics we may expect As the avowed obiect of the 
whole scheme is to set aside and nuUify the octnn which Con 
vocation has taken, I do not thmk that the language in which I 
described it is in any way inapproimate 

Sir John may be os polite as he likes to out intelligence But 
what he has dime is to constitute himself the iiutrunient of those 
who would destroy the prospects of ocademie study in London 
and of making the Umversity of I ondon a better mechanism for 
the purpose for which it exuu And this is not what we hxd - 
neht to expect of Sir John I ubbock 
Kew, August 10 W T THisbi lox Dvaa 


Note on Quatenuons 

Ov reading Cayleys famous memoir on matrices,* I have 
noticed m passing that in MrAuley’s* notation we may Write 
in general, 

^ ‘r^Dlogw, t • = Hlog«i, \ 

♦ -Dm, ♦-Dm. I 

♦DlogMi-#Dlogw = ^ >D«-^ ‘D//!**! I 

Where w u an invariant of ♦, which being the original linear 
vector function, ♦ u Hanultonian inverse funcuon, and t is 
Olid) s idemfoctor , they are respectively defined by 
wbANU » - Sft^nfo, 

♦ = *«♦■*, Ib-F 


formula, 


e may jaove the above relation liy the varuum 

ItJ- 

given by hIcAuley *, thus 
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S;/i = - w.SS^fDjf- - S«fCD/«f- - SSfC^f 
♦ * 

- - 1 - - SM-fr a 

_ - StfipjpK - - Stptpiff 

= - Sbfrfpfa - 9 m 

If W be any scalar function of ♦, and if its independent 
vxnable be w (as it is so in some cases of the problems in 
elasticity where »i u the volume dilatation), we m^lht dispense 
with the notation D for we may write in general, 

DW-^+ .... (B) 

Also if Q be any quaternion function of ♦, and if its mde 
liendent variable be m we have again 

. . (C) 

1 or beginning with Me \uley s form we have 
t() = - C 

= 1 + + *!»♦«♦ -I 

SlIlIVKICHI KIMURA 

Japanese Lcgati in The Hague, July 16 


To Find the Focal Length of a Convea Mirror 
Thi following method is so much simpler than those ordinanly 
use I that it msy be of interest ts your rexders 
Use as ibject an opique screen with a hole and pm point, and 
painted white or covered with while paper 
Set up on the lenrh m line say, witn the left edge of the hole, 
the convex mirr r and an auxiluuy biconvex leiia of short foexi 
length (six inthts or so) and adjust the lens so that the image of 
the hole and pm p ml is fr rmed side by side with the object The 
centre of the mirr r is now at the point at which the image 
w Mild be f srmi 1 by the lens al ne inis positKm may either be 
cxlcuKltd or fo ind (after noting the position of the mirror and 
then removing it) by means >f a screen Thus the radius is 
easily miasurw 

If the focal length vf the mirror be greater than / that of the 
lens the simplest wxy if adjusting is to put the lens as close as 
possible to the mirror put the object at pnnapoJ focus of lens, 
and move the object back until the image is formed as above 
If h iwever the f xal length be less, we can be sure of finding 
the position by putting the mirror at a distance of 4 / from the 
object and the lens at 3/, and moving the lens back until the 
desired nusition is reached 

The foUowmg is a simple way of making a direct measure of 
the focal Ico^i f a concave knb — 

Uw an objecl like the one mentiontd above, an auxiliary con 
vc\ lens (say six inches focal length) to produce a convergent 
bexm, and an auxiliary plant mirr r, placed beyond the concave 

Adjust until iht image is formed side by side with the object 
os Wore ihin the rays must be emerging paiallel to one 
inotbw from the c mexve lens, and henct the convergent beam 
from Iht convex lens will (when the concave lens and mirror are 
removed) form an image at the principal fi»is of the concave 
lens A direct measure can thus he made of the focal length 
I may add that both methods are very sunple in practice 
Orammat School, Macclesfield Edwiv Budden 


Oceanic lalanda 
I r IS to be hoped that m_ 

ment a place will!« found for ai _ _ 

in the pohtician s eyts, but to the biologist of the u_ 

urgency—the tending out of a scientific expedition or expedi 
tions to study the fimna and fiora of oceanic befoK they 

are extennuwted by continental importations Let it be granted 
that men of science are busy with problems of even greater 
interest than those which tocn expeditions might help to solve 
mt among all the amUttout aims of science, it would M hard to 
find one to which deUy would be more ruinous than to this—the 
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table, of oeeam/: liluidf The work muat be doo^ or it 

Will be too late, and it U work tbat can hardly be uadaiaken 
00 a nfficientW extcnnve tcale without aid frorn Government 
Haileyb^ Collet F W Hkadix% 


MICROGRAPHIC ANALYSIS, 

M etallurgists would have been greatly aston 
isbed if they had been urged at the Mginning of 
the preaent century to gatlfer information as to the com 
position of samples of iron and steel by merely looking at 
polished and etched speamens through a microscope 
The operation la, nevertheless, rapidly taking its place in 
the ordinary routme of a works laMratory 
As regards the history of the development of this new 
branch of investigation, it appears that micro metal 
lography has not b^ develops from petrography It is 
the natural extension of the study of meteonc iron, and, 
as has often happened in the historv of science, it 
seems to have had more than one independent origin 
Pnonty of date rests with our own countryman Dr 
Sorby In 1864 he submitted to the British Association 
photographs of opaque sections of various kinds of iron 
and steel, and he endeavoured to devek^ a method for 
the industrial examination of such sections under high 
pmers, preferring polished sectiona to fractured surfticea 
The afaatract of his paper is very brief, but looking back. 
It seems strangely comprehensive and suggestive He 
claimed that the sections showed “ v inous mixtui es of iron, 
two or three well defined compounds of iron and carbon, 
of graphite, and of slag, and these, being present in 
different proportions, and ai ranged in various manners 
give nsc to a laige number of vaiieties of iron and steel 
differing by well marked and very stnking pccuUanties 
of structure ’ 

Later, Prof Martens, in Berlin without neglecting the 
examination of sections, carefully studied, in 1878 the 
general laws which govern the occurrence and formation 
^ fractures, fissures, blow holes and crystalline structure 
in metals and alloys His work therefore, presents all 
the charactenstics of perfect onginality It was not long 
after the publication of Martens work that M Osmon^ 
then engineer at the Creusot \Sorks, began with his 
colleague M Werth, investigations on the cellul ir 
structure of cast steel 1 his work was published by the 
Acadimte Satnee, in 1885, and in order to trace the 
progress which has been made in micro metallography 
during the past ten years, it would be difficult to do 
better than consult the beautiful monograph by M 
Osmond which has recently been published oy the SoitlU 
d'Enamragemtnt of Pans ‘ 

As M Chmond justly observes metallography should 
in Its early days be descnptive it Aould enable 
us to determine the form and nature of the vanous 
constituents of alloys, to ascertain their mode of dis 
tnbution, and to measure their dimensions Later on, 
when sufficient data have been established, it will be 
possible to apportion the observed facts to their respec 
tive causes (1) by ascertaining the way m which the 
structure of a given metil changes under the influence 
of the three combined factors—temperature, time, and 
pressure, and (2) it will be possible to trace the relations 
between the observed facts and their consequences by 
defining the mechanical properties which correspond to 
a cwticular structure 

^e first step m the complicated procedure is to cut 
and pohsh the opaque speamens of steel The methods 
do not admit of cmulensed descnption, and tim original 
memoir must be consulted, as even the technical manuals 
of crafts, in which the polishing of metals plays a part, 

> “MSllwd* jiMral* poor lAntlVM micrapi^lqiN dv acun ui 
cuboM pw IT r Onood (BmU di Im Set 4 Sm t urmgt m n t vol x 
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give but little information that is usqfiil m theprqiaration 
m metallic sections for the microscope It must, how^ 
ever, be added that one method of nonshing is sp«nally 
designed with a view to wear away the softer constituents 
of the speamen, and bring the harder into relief It is 
often useful to attack a pobshed specimen of steel with 
a reagent which will colour certain oonstituents only 
For this purpose M Guillemin treats sections of bronze 
by oxidation, at regulated temperatures, which produces 
varied colourations on several constituents of tne alloy, 
while M G Charpy prefers an elearolytic attack It is 
somewhat surprising to find that an infusion of coco (a 
popular Frencn term for an infusion of liquonce) is ve^ 
useful for the puipose, which recalls the faa that Japanese 
artificers have, for centuries, used plum juice vinegar, 
decoctions of finely ground beans {filyctne kis^da\ or 
extracts of the roots of certain plant^ as valuable agents 
for colounng the peculiar allo^ which they employ in 
art metal work It in ly be that the micro metallographer 
has much to learn from the Japanese 

The “attack of polished speamens is made by suit 
able reagents, which may be divided mto the three classes 
—acids, halc^ens, and salts Of the aods, nitnc aad of 
36° Baumd appears to be the most useful Of the halogens 
the pharmaceutical tinaure of iodine gives excellent 
results, as it removes, caibon from the steel, and colours 
certain portions of the speamen Such treatment, the 
nature of which has been so bnefly sketched, will serve 
to reveal the main constituents of steel These arc five 
in number, and it has been found convenient to give 
minerali^cal names to them, following the suggestion of 
the distinguished American metallungist, Mr Howe 
Thus puie iron is called^m/r^ the carbide of iron, F e,L, 
of Abel, ctmenMc This is not coloured bv the infusion 
of toi.0 or tincture of iodine, which latter leaves it of a 
Sliver white bnlliancv under v ertical illumination Dilute 
nitnc acid in the cold does not affect ct menhit 1 he third 
material is one of the components of the “pearly 
constituent of Sorby,’ which may be coloured by coco 
01 by iodine, and M Osmond proposes the name 
of toHnU for it, though he is uncertain as to its exact 
constitution The fourth constituent, to which he 
gives the name of martensite, is that which is ordin 
anly obtained by the rapid cooling of a specimen of 
steel dunng the familiar operation known as “harden 
ing It IS a crystalline, fibrous substance which iodine 
colours readily either yellow, brown or black, according 
to the imount of carbon it contains Now, martensite 
piesenes its characteristic forms equally well in veiy low 
carbon steels which have been haidcned, as well as in 
high carbon steels which have been subjected to this 
process It may be uiged, therefore, that maitensite is 
not a carbon iron compound which has liquated out of the 
mass, but that it represents the crystalline organisation, 
formed under the influence of carbon by one of the alio 
trimic forms of iron 

The last of the five constituents of steel, marks the 
transition of soft iron into hardened stedl The name of 
troostite IS after the eminent chemist, and it resembles 
sorbite, but its composition is as yet uncertain This 
name is not well chosen, as a vanety of silicate of zinc 
has long been known as tioostite 

It wiU be evident that a micro seaion of a mass of 
steel closely resembles a rock section which has con 
stituent minerals distributed through it It should, how 
ever, be pointed out that there are coses in which the 
existence of these several constituents cannot be sharply 
defined, as it is frequently necessary to deal with transi 
tion forms which defy classification Sorbite, troostite, 
and martensite appeir to be solidified solutions of 
vanous fbnqs of carbon in diverse forms of iron for it 
seems clear that metallographic work on steel bnngs into 
prominoice the existence of allotropic forms of iron 

In order to realise how comphrated the stiuaure of 
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oidinary steel really is, reference must be made to some remailtabie The operation consists m rawing the metal 
fects recorded in Natire, xli 1889 p 33 An to a high temperature and in allowing it to cool slowly 
attempt was therein made to show that notwithstanding A granular struLture is thus developed m the metal, the 
the imporUnce of the part played by carbon in the size of the polyhedral muns being proportional to the 
hardening of steel, the phenomena of hardening cannot temperature to which the metal is raised If the tern 
be explained solely by a change m the relations of perature is o\er 1000 C the grains of femte (iron) will 
carbon to iron Ine iron itself appears to change its te large while the perlite remains outside the grams and 
state, and M Osmond has shown tlut it probably assumes arranges itself in the loints round them hig i represents 
at least three disunctallotropic forms, which he aesignates a sample of very mild steel containing 014 percent of 
respectively as a, /9, and y iron carbon which had been forged and etched with dildte 

The fact that the iron itself may exist in more than nitnc icid while hig 1 represents the same steel which 
one sUte brings into prominence the causes which under has been cooled from an initial temperature of 1015° C 



lie<the difference between on ordinary lock section and In it the feiiitc hns iriint,ed itself in larger grams thm 
that of a meul or metallic illoy In grmite, for instance was the cise m the hrst section which had not 
os the fused mass cools the quarts, mica and feldspar been raised to marly so high a temperature before 
fallout of solution m distinct crystalline masses and cooling Vow ompare this with fig 3 which shows 
although the fusibility of the mass and consequently its the effect of 1 using the steel to an initial tempera 
structure, may be greatly influenced by the presence or turn of Qto’’ C allowing it to cool down to a tern 
absence of a small quantity of impurity say two or three per perature of 770® C and then cooling it rapidly by 
cent of sodium, still so fai as we know complications Quenching it m water Microscopic examination shows 
do not arise from allotropy of the constituent elements that the interstitial matter is martensite together with 
of the lock In the case of a specimen of carburised some troostite wh le the print ipal mass is still ferrite m 
iron the conditions are widely different It is certain giams These three specimens chosen it should be le 
that ,one tery iital change m the relations between the marked from the eighty five beautiful photographs given 



x.arbon and the iron docs actually take place at 650 C 
that IS to say, at a temperature far below the fusing point 
of the mass The decomposition of the carbide of iron, 
hejC, may take place at various rates Cementite can, 
for example, under sufficient pressure, resist decomposi 
tion at a temperature well alme that at which it would 
ordinarily decompose, and we are confronted with the 
complications which ensue when carbon is united, not 
merely with a iron, but with /9 or y iron, so as to form 
either or FeyK!, 

A fesjabamples will serve to make the method of in 
vestigamn dear The effect of annealing steel is very 
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^ Osmond serve to show how much the structure 
of the same v inety of steel will vary with the thermal 
tre&tment to uhiLh the mct&l ha^ been subjected Fitf 4 
sho^ a sample of more highly carbunsed steel polished 
with rouge which presents a vermicular suifoce of fernte 
and perlite 

There would appear to be no limit to the applications 
of inicrographic malysis, os all metals and all alloys 
may be subjected to its action It is knowm for instance, 
that the qualities of the copper alloys arc m^y modi 
tied by the addition of minute quantities of deoxidising 
agents, such as phosphorus, aluminium, or silicon, and 
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M Guiltemin, in an admirable paper on the metallo 
STOldiy of the alloys of cmiper presented to the hrench 
“Commission des Mdthoaes dessai des Matdnaux de 
Construction,” ^ has ipvcn evidence that it is possible to 
pronounce with certainty, by the examination of etched 
surfoces of examples of the alloys, which deoxidiser has 
been employed 

It remains to be seen in what way the mechanical 
properties of steel are connected with the structural 
changes revealed by micrographic examination In 
every specimen of steel, as has already been stated, at 
least three great molecular changes are produced as the 
metal is raised from the ordinary temperature to a white 
heat The belief that the rearrangement of atoms m 
the molecule of iron (which is, in fact, allotropy) is really 
fundamental to these molecular changes, is rapidly gam 
ing adherents, but authorities on hardemng of steel are by 
no means in accord as to the true significance of allotropy 
in relation to that important industrial operation The 
writer of this paper has long declared himself to be a pro 
nounced allotropist, and many patient expenmenters are 
hard at work at the problem M Charpy,’ for instance, had 
already pointed to the peculiar behaviour of steel under 
longitudinal stress, as proof that the metal undergoes 
allotropie change He now seeks, by an elaborate senes 
of expenments, to ascertain whether the mechanical tests 
of steel which has been (quenched at definite temper 
atures, support Osmond’s view as to the si^ificance of 
the part played by allotropy of iron in the hardening of 
steel Cnarp/s opinion seems to be that, on the whole 
his expenments do not afford conclusive evidence 
in support of Osmonds xiew It may, however, be 
urged that in the case of steel, mechanical tests could not 
be expected to afford decisive evidence in relation to 
the theoretical significance of allotropy, because, as M 
Osmonds mictwraphic work shows, the structure of 
steel IS so complex and vanes so much with thermal 
treatment It is, of course, ultimate structure which 
determines the strength and elasticity of steel, and none 
of us claim that allotropy is the sole factor in the 
production of structure 

The magnetic behav lour of steel, on the other hand 
as M Cune has recently pointed out, is greatly influenced 
by temperature, for, within the ruige of ao’ to 1350°, 
rapid lanations in magnetic properties of soft iron rcvial 
themselves at about 750,860, and 1280® This, as he 
says IS favourable to the views of M Osmond, because 
On independent evidence we arc led to conclude that 
at temperatuies near these points the metal undergoes 
allotropie modifications 

It IS to be hoped that mierosiopic analysis will soon 
take Its place in the ordinary routine of every steel works 
laboratory, and it should be added that in this countiy 
two well known authorities, Mr T Andrews and Mr / 
E btead, constantly employ it, while Mr A Sauveur* 
has onginated the system already in the works of the 
Illinois Steel Company W C Robsrts AusrfN 


THE SClhNTIHC EFSl/LTt OF THE ANNIAI 
MEETINO OF THE JiE/TIiiH MEDICAI Ai> 
SOCIATION 


'T'HE annual meeting of the British Medical Associa 
tion IS, no doubt, increasing in importance, since it 
IS becoming a congress for the demonstration of the advance 
of medicine The work of the meeting may be con 
sidered as belonging to two classes, the practical and the 
scientific Many, no doubt, who attend the annual 
meeting, do so with the object of gammg jj^actical help 
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in both the medical and the sutgical treatment of their 
patients , and this help the annual meetmg gives in 
abundance One of the most important parts of the 
meeting, however, is that which is occupied with the 
promss of saentihe medicine, and consists not to much 
in toe announcement of starthng discoveries (for with 
these medicine has but little to do), but in the revision 
and criticism of the facts discoverml by expei iment and at 
the bedside 

Medical science is becoming more exact, as the know 
led^e of the functions of living tissues (ph>siology) and 
their changes in disease (pathology) increases 

It IS not so many years ago when the chief subject in 
what was called physiology was histology, or the stnic 
ture of the tissues Physiology proper then rapidly 
progressed, and although at first it was considered from 
a somewhat too physical standpoint, and indeed is still 
so considered by some, yet it has received an enormous 
impetus by being associated with the study of chemistry 
and of the action of the chemical constituents of the 
body on the living tissues This is evidenced in the 
excellent address on “ Internal Secretion,’ given by Prof 
E A Schafer, F R S, of University Collie, a subiect 
which in Its suentific aspects is of a quite recent develop 
ment A secretory organ may, like the stomach, salivary 
glands, &c, separate materials from the blood and pour 
them into a cavity, in which they are utilised this may 
be called external secretion On the other hand, ” somt 
sec rcted materials arc not poured out upon an external 
surface at all but are returned to the bloM , these may 
be called internal secretions Mthough it is probable 
that in the widest sense every tissue has an internal 
secretion, yet this is most obvious in the ductless glands, 
such as the thyroid, the suprarenal bodies, and the 
pituitary body But in one gland with an important 
external secretion, vu the pancreas, there is also an in 
ternal secietion which is of great value in the economy 

I he subject of internal secretion has developed hlmd 
in hand with clinical medicine, and it was the obser 
V Uion of patients which first, as in the case of the thyroid, 
gave the clue to the line of investigation It is tm 
possible in this place to give a detailed account of 
Prof Schafer’s address, it is well worthy of study 
by every one interested in the progress cm biological 
science It will not be out of place, however, to illustrate 
the subject of internal secretion by quoting as examples 
the investigation of the pancreas and the suprarenal 
I capsules, the latter of wUch has been the subjea of 
I special study by Prof Schafer, in conjunction w ith Ur C, 
Oliver and Mr Moore 

I he association of disease of the pancreas with the 
presence of sugar in the unne has long been noted, 
although only a certiin proportion of cases of diabetes 
show any great chxnges in this organ If Uic pancreatic 
luice be diverted from the intestine, or if the duct be 
blocked, the animal experimented upon docs not die, 
there is no glycosuria, nor does it apparently sufler any 
great nutritional change li^ however, the pancreas be 
totally extirpated, glycosuria appears, and the 'inimal 
invariably dies , this does not occur, however, if only 1 
part of the organ be removed More than this, if a 
portion of living pancreas be successfully grafted into an 
animal from which the organ is subsequently completely 
removed, no evil results follow Besides its obvious and 
important function of secreting a digestive juice, the 
pancreas therefore produces some material which it gives 
to the blood, and which is essentud for the continuance of 
life, this IS the internal secreticm On the other hand. 
It IS suggested that the organ nominally sep irates and 
transfoitas some toxic substance which is fatal to exist¬ 
ence , this IS the theor> of auto intoxication The internal 
secretion of the suprarenal dUpsule is more obvious, per¬ 
haps, thfla that of the pancreas The capsule is a dua 
less gland , it has no external secretion The complete 
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removal of ^both suprarenal capinles results in rapid 
deitb, which is precraed bv gtM muscular weakness, 
diminished tone of the vascular system, and some nervous 
symptoms, a combination of events which is seen 
m Addison’s disease, which is a disesae of these oi^^ns 
From the medullary portion of the gland, Schafer has 
obtamtd an extract containing an active substance which 
IS remaikable as produang its effects in very small doses 
(as little as si miUigrams in a dog weighing 10 kilos), 
and as being capable of withstanding for some time the 
temperature of boiling water This sutetancc increases 
the duration of the contriction of muscle, os tested by 
the apparatus ordinarily in use in the physiological 
laboratory but it has a more remarkable effect m greatly 
increasing the blood pressure, a result following a direct 
action on the peripheral arteries In the cose of the 
suprarenal capsule, there is thus distinct evidence of 
internal secretion that is, of the presence in one part of 
the gland of a substance which has a well marked physio 
logical effect Into all the questions arising out of this 
subject It IS impossible now to enter The subject is one of 
vast importance to scientific practical medicine As the 
results of future investigation, we may hope to obtain 
not only a greater knowledge of the pathology of some 
obscure nutritional diseases, but some indications for their 
relief and treatment Ihis has already been accom 
plish^d in the case of mvxacdenia. in which the thyroid 
gland IS degenerated, -ina in whicn very great benefit is 
obtained by feeding the patients with fresh thyroid gland, 
or by injecting the extract 

One other scientific result of the innu'd meeting may 
be viewed It is the predominant place now given in 
the study of disease to the question of infection All 
disease is not infective, but infection, in theory, has for 
many decades played an important part in pithology 
The great change which has come over medical science 
IS, that the question of infection is now studied from an 
experimental point of view Vague theories have given 
place to facts, which aa of prime importance, not only 
in the understanding of disease, but in its treatment 
In the investigation of diseased, as well as of normal 
functions, the apphcation of chemical methods has been 
of great service, and is destined to be of still greater 


importance 

The accurate study of infection deals with a far wider 
subject than the characteristics of the infective agent 
since It IS also concerned with the leaction of the 
body igainst the niiiro organism and the poisonous 
ihcmic-U substances this produces The study of this 
leiction if bod) has, from the morphological point of 
view, given a clearer view of the processes occurring in 
inflammation and from the chemical point of view, it 
has opened up a wide field of possible therapeutical 
agents The prospect is one whicn is reassuring for the 
future 1 he fact that infection is being so closely studied, 
and that the infective agents in so many diseases have bee n 
isolated, is of great importance to the human race , since 
infection is preventible Fhe fact that the bexly, in re 
acting ag iinst an infective disease, produces a substance 
which counteracts invasion, iis well as the poisonous 
bodies formed by the infective agent, is of as great im 
porunce as the hrst point since an infectii e disc ise may 
be cured \t the annual meeting, the discussion on 
pneumonia as an infectiie disease- a discussion which 
would have been impossible, and would even have been 
considered ludicrous only a few wars ago—as well as the 
discussion on the utility of the dijphthena anti toxin, 
illustrates the points mentioned In the discussion on 
diphtheria, the great majority of the speakers, both those 
who considered the subject from the scientific aspect 
and th^ who looked at it simphr from the practical 
point of view, agreed that the use of the anti toxin in the 
disease was not only based on a firm scientific basis, but 
that It had completely changed the aspect of the disease 
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Whatever the limitations of the treatment by anu toxic 
serum may in the future be proved to be, there can be 
but little doubt that its discovery marks an epoch in the 
treatment of infective disease 


TffS IPili'/C/f MEETING OF THE BRITISH 
ASSOCIATION 

'T*HE arrangements for the meeting of the Bntish 
A Association at ^wich this autumn are makmg 
rapid progress fbe General Election somewhat inter 
rupted the preparations of the local secretanes, but the 
excitement being now over, general attention in the 
localitv IS again centred on the coming visit of the 
Association, and great efforts are being made in the 
town and neighbourhood to ensure the success of the 
meeting The chief public buildmgs in the town are 
just emerging from the hands of the painter and decor 
ator Ihe reception room will be located in the Town 
Hall, the council chamber being the room actually set 
apart for the purpose, whilst the library will be the 
writing room The President’s address and the evening 
discourses will be delivered in the public hall, as will 
also the lecture to working men In the matter of 
Section rooms, the Local Committee will be able to offer 
the Assoeixtion very good accommodation, as there are 
fortunately a number of (Suitable rooms and halls m the 
town within x very short distance of each other, and all are 
close to the reception room The two halls at the Girls’ 
High School, which were formerly the New Assembly 
Rooms, and were used for the reception room and for 
Section E on the occasion of the Ipswich meeting in 1851, 
will be allotted to Section A (Mathematical and Physical 
Science) and Section I) (Chemistry) About two hundred 
yards distint is the Co opeiative Hall, m which Section 
G (Mechanical Science) will meet Section C (Geology) 
will be accommodated m the Art Callery adjoinmg 
the Museum Section D (Zoology) and the new Sec 
tion K (Botany) will have, resprctively, the banket 
room and the lod|,e room at the Masonic Hall llie 
Lecture Hall xdjomiiw the Ipswich Institute, will be 
given over to Section E (Geocraphy), whilst across the 
street,the Working Mens Cmlegc (formerly known as 
the Old Assembly Rooms) will be set apart for Section H 
(Anthropology) 

The prnceedint,s will commence on the evening of 
Wednesday, September 11, when the Marquis of Sails* 
bury will rctiic from the presidential chair, and Sir 
Oougl IS G ilton will take his place The new President 
will then proceed to deliver his address The second 
evening will is usual, be devoted to x conversazione, 
which will probably be held m the museum and the 
idjoining buildings used os art and technical schools 
On hndxy cvcnini, Prof Silvanus P Thompson will 
deliver x lecture on “ Magnetism in Rotation On 
Monday evening Prof Percy h !■ rankland wiU discourse 
on “the work of Pxsteur and its various developments,” 
and on luesdaj there will be x soirde given by the 
Ipswich Scientific Society and the Suffolk Institute of 
Archeology jointly 1 his, like the first soirfe, will jiro 
bably be held m the Museum buildings The lecture to 
working men will be given on the Saturday evening by 
Or Alfred H i* ison, who takes Colour for his subject 

In response to a special invitation which the iJocal 
Committee issued tojforeign men of science, the follow 
ing gentlemen hxve signified their intention cl bemg 
present at the meeting —Prof A (lobcrt (Brussels), 
Prof W F Ritter (Heidelberg), Rev T Adams (Canada), 
M J DanUenburg(Pans),Dr O Maxs( Munich), M Boule 
(Museum dlfistoire naturelle, Paris), Prof Ira Remsen 
(Johns Hopkins University, USA), Prof Runge (Han 
over). Prof P c Hansen (CoMnhagen), Dr van 
Rijckevoi sel (Rotterdam), M G Dolfus (Pans), His Excel¬ 
lency Don Arturo de Marcoartu, M E van den Broeck 
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(Bniaiels), Prof Michie Smith (Madras), M A P N 
Framiiimont (Leiden), Dr H Haviland Field (New 
YorkX Dr Bashford Dean (Colombia College, New 
Yoik), Prof J W Ungley (Ohio, U S A), Dr Paschen 
(Hanover), Dr Conwentz (Dantzic), M Berthelin (Pans) 
A large number of the leading scientific men in England 
have alr(»dy notified that they will attend the meeting 
1 he hon local seentanes for the meeting are Messrs 
b A Notcuti, (. H Hcfwetson, and E P Ridley All 
communications to them should be addressed to the 
Museum, Ipsnich 


BAILLON, BABtNGTON^ EATON 

B y the death of Henn Ernest BaiUon, F ranee has lost 
one of her most accomplished botanists, and cer 
tainly her leading systematist Under date of the iQth 
ult the writer received the following lines from a fnend 
at the Musdum d Histoire naturelle. Pans 
‘ Je vous dens sous une bien pdnible impression M 
Bailion est mort hier soir subitement Dins laprds 
midi il dtait senu au laboratoire selon son habitude A 5 
heures et deinie il pnt un bam h 6 heures son fils 
rentrant de lEcole de Mddecine le trouva mort On 
croit que le bain, un peu trap chauffd, a ddtermind une 
congestion 

‘ Cest une grande perte pour nous etpourlabotanique 
Sil Hvait des cnnemis implacables, 11 avait aussi des 
imitids fiddles Je ne doute ms que lavenir ne montre 
que derndre un dspnt, dont Ics manifestations parfois 
acerbes visait moms la personnalitd que cc qu il jugeait 
Ctre 1 erreur sc cachait un coeur sensible a 1 exeds 11 est 
un bon nombre de ses didves pauvres qui savent de 
quelles ddlicatesses il savait entourer une aumdne 

‘Quoiquilen soit c dtait un grand botaniste vousle 
jugez ainsi, n est ce pas ’ 

Ses quatre enfants vont se trouver dans It misdre la 
plus protbndc quon puisse imaginer Cequil napas 
ddpensd de sa fortune pour h publication de ses hvres 
a disparu dans le Louffre des dettes de cellc qui a portd 
son nom Aujourdhui il ne reste rien ” 

The allusion to Baillon s personal character m the fore 
going letter will appeal to the sympathies of those who 
knew him on this side of the channel Unfortunately he 
quarrelled with some of the foremost French botanists 
of assured position, which led to regrettable and undig 
nified recnmmations on his part and resulted in closing 
the doois of the Acaddmie acs Sciences against him for 
ever This embittered his life considerably, and ren 
dered his relations with a section of the Iratanists of 
Pans almost unbearable 

For most of the following particulars of Baillon s 
career I am indebted to the author of the above 
letter Henn Baillon, as he usually signed bimseUT, was 
bom at Calais, November 39, 1837, oTa fiunily of good 
position and reputation in the town and distnct He 
studied with great distinction at the Lycde de Versailles, 
and commenced his medical education at the age of 
seventeen In 18^4 he begune house suigeon at the 
Hdpital de la Pitid, Pans, a position obtained only by 
severe competition, and he was so bnlliantly successful 
in his work, that he was unanimously awarded the gold 
medal of the Interaat, the highest reward at the disposal 
of the Facultd de Mddecine His candidature for the 
degree of Docteur en Mddecine was a perfect triumph, 
for he completely held his examiners, both by the elegarce 
of his diction and the depth of his scientific views In 
1863 he succeeded Moquin Tandon in the Chair of Botany 
at the Ecole de Mddeane, and he filled this chair up to 
the time of his death, and for some time was Professor 
of Botany at the Lycde-Napoldon as wrell* He was also 
Docteur is Sciences In 1875 he was elected a foreign 
member of the Lmnean Society of London, and last year 
he received the same duhnction from the Royal Society 
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This gave him much plcasuie, and consoled him, m some 
measure, for the implacability of his own rountrymep In 
1866 he and a few others founded the Socidtd Linndenne 
de Pans He was elected president, and contmued to 
act as such until his death For some years the Pro 
ceedtitgt of this very small Soaety were published m 
Baillon’s own penodical, Adansoma, and then a BtUkitn 
Mentutl appeared, and has continued to appear down 
to the present time, entireW owing to the energy and 
industry of the president Inis organ was not puDlished, 
but distnbuted to the leading botanical establishments , 
hence there is no record of ilaillon’s numerous articles 
therein m the Royal 'society’s catalogue of scientinc 
papers Yet, omitting these, the caUlogue contains the 
titles of 330 of his papers, published between 1854 and 
1883 But Baillon was a most prolific w nter, and covered 
a considerable range, though systematic, botany was his 
chief study I need only name his Adamonta, twelve 
volumes, 1866 to 1879, “ Dictionnaire de Botanique,” 
four volumes, 1876 to 1893, “Histone des Plantes,’ 
1867-95, eitd still unfinished Baillon, too was the only 
F rench botanist who occupied himself on the nth col 
lections of flowering plants in Pans from Madagascar , 
being the author of the uncompleted “ Histoire des Plantes 
de Madwascar, ’ forming a portion of Cirandidiet’s great 
work on Madagascar 

BaiUon was one of the few existing botanists having a 
good knowledge of the phanerogamic flora of the world 
As a wnter, however, he was more cntical than method 
ical, and many of his onginat observations and sugges 
tions have been overlookM by botanists who hive suBse 
quently gone over the same ground This is owing to 
the fact that the titles of many of his ai tides do not 
sufficiently desenbe their contents Not infrequently a 
new genus or a new species is described in the body of a 
paragraph, and sometimes so inform illy that only by 
carefol reading is it possible to amve at the fact This 
often caused the author himself chagrin, especially as be 
was very sensitive and apt to believe that bis woik had 
been purposely ignored 1 had ilmost forgotten to 
mention tnat th» Euphprbiacea. were one of his fivounte 
families, and his ‘‘ Etude 06n6rale du t,roupe des 
Euphorbiacdes is one of his most finished works This 
IS not the place to enter into a more cntical examination 
of his works, but 1 cannot help mentioning that the 
lUustrations almost throughout are of 1 high order of 
merit Dr Baillon hts been a freciuent visitor to Kew 
and the Bntish Museum dunng the last thiity years, and 
many botanists will join me in regret fui his sudden 
death whilst apparently in almost the full vigour of life 

Ihe veteran Professor of Botany, Charles Cardale 
Babmgton, in the University of Cambndge, whose death 
has lately taken place, was bom at Ludlow in 1808, 
and educated at bt John’s College, Cambridge, taking 
bis B A in 1830 and M A in 1833 As long ago as June 
1830, be was elected a Fellow c4 the Linucan Society, 
yet there are still two of earlier date in the Society s list, 
namely, Dickinson WebMer Crompton and William 
Pampfin, bodi elected the previous January 1 here are 
only two others, Thomas Archer Hind and James Bate 
man, who have been Fellows of the Society for upwards of 
sixty years In 1851 Babmgton was elected a Fellow of 
the Royal Society, and among the fifteen of that year, it 
may be mentioned, were tbe late Prof Huxley, Lord 
Kelvin, Sir James Paget, and Sir Gabriel Stokes In 
1861 he succeeded the Rev J S Henslow in the 
Botanical Chair at I ambndge, a post he held up to 
bis death, though for many years he was incapaci 
Uted from peitorming the duties Pi of Babingtoj^ 

was, in his early years at least, a prolihc wnter, 
his first paper appeanng m 1833 His wntmgs 
were alqiost exclusively on tbe Bntish flora, and 
his oune will stand in the history of Bntish botany 
as tbe inailgurator of a more cntical delimitation 
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of spcLies than had previouily found &>our in thi* 
countr) Taking Koch and Fnet as his models, from 
whom he largely borrowed, he published the first edition 
of his “Manual” in 1843 This new departure caused 
considerable commotion and opposition from the older 
•K-hool of botaifistfc and thd fact that Babm^on did not 
possess the critical acumen and originality of Ihe hiastejrs 
m his adopted school, sometimes exposed hifn to attacks 
Nescrtheless the ‘Manual” was a success, passing 
through ei^ht editions, the last of whu^ appeared in 
1881 and It still enjoys great favour, dven among those 
w ho do not go so for in the matter of speaes BabingtOn 
was also author of several local floras, the first being the 
“ Flora Bathoniensis, 1834, followed by the “ Flora 
Samiensis,' 1839, and a ** Flora of Cambridge, in i860 
Daniel Cady Eaton, who belonged to a school of 
American botanists, of whom very few sunivc now, was 
the grandson of Amos Eaton, the author of the formerly 
famous “ Manual of the Botany of North America, ’ which 
passed through many editions , and son of General Amos 
F Faton, also a devotee of natural historj D C Eaton 
was bom in 1834, and early evinced a liking for botan> 
After a successful career at school and collem, he ex 
penenced many chanffes, including service in tn^ federal 
army during the civil wai In 1867 he wa|i called to 
the Botanic^ Chair of Yale College, New Haven which 
he held until his death 'Vs an author he will be best 
lemembered by his writings on North American, Mexican, 
and West Indian ferns His principal, or at least most 
popular, work is his “ Ferns of North Amenci,' illus 
tiated m colours by J H Emeiton and C E h ixon 
W B H 


NOTES 

Da Bkb< h, ofCopenhsgen, hssbeen elected a Correspondmt 
of the Paru Academy if Sciences, m the Section of Anatom) 
and Zoology 

Thl resignation is reported of Mr K Tnnien, F K S 
Curator of the South African Museum Cape Town, and also of 
Mr K I I Hleiy C M O , ( R S , Director of the Ubserva 
tory at Melbourne 

The ileaths are announced of Dr Adolf (terstacker Pro 
fessor of/oology m the University of Creift wold. Dr Icllegnnu 
Strobe!. Director of the Natural History Museum it 1 arma 
IW H Witmeur Profewor of Mineralogy and Geology in the 
University of Brussels, and Dr W Pabntius Astronomer at 
the Kieff Oliservatory from 1876 to 1894 

The hrench Association for the Advancement of Science met 
at Bordeaux lost week It was at Bordeaux that the Vssociauan 
held Its first meeUng in 1873 and this year the same cordial 
hospitality was accorded to its members os was given twent) 
three years ago The president of the recent meeting was 
M Pmile Tr^lot, and m his presidential address on “La 
Salubnte, he mdicated the place of hygiene among the sciences 
and tmeed its lunitv 

The annual congress of the British Institute of Public Health 
was opened at Hull on Thursday lost, under the presidency of 
the Mayor On hnday, Su A Rolht delivered an address as 
president of the municipal and porliamentar) section 1 f the 
Institute, and Dr Camem delivered an oddiM in the section 
of preventive medicioe It was resolved on Monday— That m 
the Interests of public health all municipal and local authonttes 
should be empowered to provide crematoria, and that a petition 
be presented to Parluunent in support of the Bill about to be 
(iresented to secure this object Prof W K Smith brought 
forward the subject of the influence of schools on diphtheria 
and in the course of his remarks contended that schools did not 
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play that important pert in the spread of diphthena which they 
had been m^posed to do The final sitting of the congress was 
held on Tnasday, when the reports of the several seetwos were 
adopted, and a resolution was passed that every house m a 
watering plaije where lodgers were accommodated should undergo 
a Mirvsy by the samtary authority, and that a certificate offitnssa 
should be compulsory 

The annual summer meeting of the InsUtntion of Junior En- 
giAceis, the headquarters of which are ih London, takes place 
from August 17 to 34, the rendervous being Belgium The towns 
to be visited include Antwerp, where the municipal docks, M 
Kryn s diamond cutting wotk^ and other places of Interest will 
be ojiened to members inspection At Ghent, MM Caiela 
engine works, M de Hem|Einne’s cotton spinmng works, and 
M Van Houtte s nursery gardens WiH be seen at Brnsaels, the 
electric lighting station, whilst at t itge.the works of the SociAe 
Corkenll, the Vielle Montagne nne works, the St Leonard 
locomotive works, the Val St Lambert glass works, the 
Small Arms Factory, and the Electric Tramway Installation 
will be viMted In honour of the Institution a banquet is to be 
gpven by the Li^ge section of the Society of b ngineers from the 
limversity, and the members will also be the guests of the 
Socifte Cockenll An excursion to Venters where the Chamber 
of Commerce will entirtain the visitora, is arranged for the pur 
post, of seeing works m connection with the woollen cloth in 
dustr) Here MM Peltrir s works and thoM of M Duesbetg 
Delrer IjiVeadre and M Hauzeur Gerard fils, will be opened 
The celebrated Gileppe reservoir, from which \ erviers receives 
Its doiuesta. and manulifu.tunng supiil), is also included in the 
programme A Urge number of members have notified their 
mtention of being prevent at the meeting, which promises to be 
one >f the m >st successful the Institution has held 
An auto mobile carnage race between Chicago and Milwaukee, 
promoted oy the 7 mes Herald of Chicago, vnll be decided on 
Sotuida) Nivember 3, the object being to encourage and 
stimuUte the mvention, development, perfection and general 
adoption of me lor carnages The amount offered in prizes is 
5000 dolUrs apportioned as follows —1 irst pnze aooo dollars 
and 1 gold medal open to competition to the world j second 
pnre isoodolUrs with a stipulation that, in the event the first 
prize IS awarded to a vehicle of foreign mvenlKm or mannfiicture, 
this pnze shall go to the moot succesafid American competitor; 
third pnze, 1000 dolUrs, fourth pnze, 500 dollars The third 
ami fourth prizes are open to all competitors, foreign and 
\mencan The rules laid down stipulate, among other things, 
that no vehicle shall be admitted to competition which depends 
in any way upon muscular exenion, except for purposes of 
guidance Competing vehicles which dense their power from 
petroleum, gas lime electneity, or steam and which are pro 
sided with receptaelcs fiir slonng or holding the satne, wdl be 
permitted to replenish the same at Wsukegan, Ill, and at 
Kenosha, Wis , but at no other points 
Ui EiNG the past week the weather over the Umted Kingdom 
has been very unsettled, owing to the advance of various low 
pressure areas firom the Atlantic Several heavy Ihandcntorma 
have occurred, the most severe being on Saturday nyht, the 
lotb mvt , over the southern and south eastern parts of England 
In London the storm was very violent, and the lightning vras of 
unusual brdliancy The diaturhonce travelled from sooth to 
north and was sccomponied by heavy tom An exceptwnally 
heavy thunderstorm also occurred at Holyhead on the same 
night, and the run measured there on the next morning amounted 
toafiSinches The of the loth msG 

states that the rainlidl for the week eveeeded the average m all 
distneta, the amount over England being about twice as much 
os the mean 
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The MeteotoloKiMl Office hai received through the Cotonut number contain! the udcuJation! by Dr Fntc Cohes, Dr L 
Office a report firom the Oovemor of Hongkong, according to Ambronn, and Dr W Bnx, of the aatrononiKal obeemtions 
ahiih It appear! that the colony waa recently euSerlng from a made by Dr Gniner in Togo land, and by Kanuay and Stuhl 
great drought, the rainffiU from January I to June 33 hut having mum in German Eait Africa There are alio valuable table! of 
been only 13 7 inchee, being a deficit of no Icm than 28 7 meteorological obeervattunii, made m German booth Weat 
imffic! on the mean of the cocreaponding period of the previoua Africa, and in Kondeland and from the Marvhall latanda t from 
fixe jean The (tovemor diawa attention to the fiu:t that the but locality cornea an eapicially uaeihl Uble allowing the 
between October 1893 and Apnl 1894, t^TC colony anffined much diurnal variation in atnuiaphm preaaun, and giving the mean 
from want of ram, and thu the pla^e of the laUer year waa readingibr every hour for each month in the year Pieuaa con 
Mippoaed to have onginued from a deficient water aup{dy tnbuteaa report on the geography of the Smaller Cameroona, 
Though the drought of the tint half of thia year haa been Car and Steinberg one on the diaeaaes of the nahvea of the Marahall 
more venoua than that of 1893 94, the plague haa not yet re lalanda There la alao a detailed atudy, by Dr O Warburg, of 
appeared in an epidenuL form , but the reaervoin had, at the a beetle {£fei^e/Ayg>u/ascuUits)futMt\e on the coffee tree! in 
date of the deapatch (June a6), only about a week’a wpply left (lennan East Africa A good plate ihowa the inaect in ita 
111 them From a return fhmiahed ly the Director of the Hong vanoui itagea and alio lUuatmtca ita ravage! on the treei 


kong Obeervatory, it appear! that the gieateat deficiency haa 
occurred during May and June, when it amounted to 11 and ia4 
inches respectively 

laTe kMlqgu Samtatre ik the title of a new journal delated 
to question! of water supply and apphed hygiene It is pub 
liahed in I/nivun, and is edited by a civil engineer, Victor J 
\ sn 1 mt The firit number, amongst other contributions, erm 
tains an interesting and uaefiil article by M Ad Kemna, the 
well I nown Director of the Antwerp Waterworka, on “The 
Theorj of Sapd hihration The practical genius of the English 
111 the past IS emphaaiaed in commenting upon Simpson s intro 
duetKn if aand filters in London in the yeu 1839, and we are 
told that having produced auch hnlliaat rLsults it la not 
surprising that aa a nation we sre so slow dhd reluctant to adopt 
mort modem methods and change our hyattm of technical 
instruction ' Besides original articleii revMws of hooka are also 
appeiideil, and what, perhaps, is one of the moat uieful featutea 
of this undei taking, is the U monthly issue of a supjdement, 
Intel national in character, contaimng a bibiiography of books 
(umtihlets, Ac , pubhshed i n subjects connected with water 
suppt) together with short notices i f (niUic hygienic enterprise 
in difterent parts of the world 

Im RA red light IS iniisible to us iither because the huraoura 
com|xigiiig the eye are opaque to it, or because the light is m 
capable of eaating the retina Cima and Janssen haie adopted 
the former explanation, but the alternative one has been accepteil 
by Tjndall, }■ ngelmann, and others, while Helmholtz maintained 
thit the strong absorption suffered by infra red rays in their^ 
jnHsage through the eye is sufficient to account for their in 
iisibilily That they are strongly absorbed haa been found by 
all ubaeners, but Herr L Ascbkinass proves, in the laat numtier 
of U utfftnatm 1 Anttaltn that there is no sudden increase of 
absorption beyond the red end of the spectrum, and that the 
abaorpUie powers of the vanoos medis of the eye are practically 
the tame as that of water The apparatus used for this inveali 
gatinn contained a fluor spar pnsm and a bolometer Thin 
lajers of the humours of an ox eye and a human eye were inter 
poied ui the path of the rays ritim a nrcon burner, and the 
absorptiie effects noted by means of the bolometer It was 
found that at a wave length of o 81 Mi the Iwut of the vuible 
spectrum, the abwirpluni waa 5 per cent foe the whole human 
eje Thu increased to 10 5 per cent at o 87a, reached 60 per 
cent at o 98, decreased to 34 5 per cent at 1 095, and finally 
reached too per cent, or total abaorption, at i 4 Thu shows 
that a large proportion of infra red light {does reach the rtbna 
through the eye, but u not capable of affecting the nerves and 
produemg visual aenaatum 

The laat number of tbe WuMutkafilullt aitm 

AWo mt aJUait* (Bd viii Ht a)u afnrther lUustiation 
Of the care with which the Ge^pan Colonial Society u oiganinng 
the aeientifie mvesUgabon of German Africa The present j 
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Hfrr Om ar Nri manv has published a preliminary account 
of hu recent important expedition across Masai land to Uganda 
in the laat number of the Virlumdhutgen der Gtitlhthtfi fiit 
FrdJhnule MU Berlut {ViA xxii No 4-5} Herr Neumann went 
out to hast Afinca in November, 1892, and after spending some 
months m preparation there, M for the intenor on Apnl 27, 
1893 caravan, constating of 135 men, started from Tanga, 
and passing the southern border of the Uaambaia country, 
cruaa^ Ngnru to Irangi Here a senes of accidents, exhaustion 
of auppliea, and some severe fighting anth the natives, during 
which Herr Neumann was wounded in the mouth by an arrow, 
compelled the expedition to retreat southwani to Mpwapwa 
After resting there the party went northward across Itangi to 
the Gurai Mountain Thu was ascended, though with consider 
able difficulty Upon the higher slopes an interesting senes ot 
Mpme plants were found, including Azalea and Rhododendron 
No trace of a crater remams near the snmmit, but some small 
craters occur in an adjuinmg valley trom Gunu the expedi 
I tion followed up the East AfhtM Rift Valley, along Bau 
manns route past the salt lakes of Manyaia and Natron 
He examined the vedcanoes Doenyo Kavinjiro and D Ngai, on 
I the latter he found a steam vent below the summit Prom this 
point he followred hischer s track past Nguninum to the south 
j west of the volcano of Suswa Thence he turned westward to 
the shore of the Victoria Nyanza m Kavirondo, where the 
expedition again had great difficulties with the natii es Marching 
round the Nyanza through Usoga, he tUched Uganda, but the 
exceasivL caubon of an 1 nglish ofRcer prevented hu reaching 
"Mt hlgon from Uganda, which he deaenhes as unhealthy and 

poorer than Usoga, he returned abmg the hngluh road, across 
Mau, and post Naivasha and Machakos to Kibwczi, whence he 
diverged to Tavets and Kilmia Njaro, and thus back to the 
coast at Mombasa where he arnved on tebniory 5 1895 The 
zoulogiCBl collertions made are very extensive, including 600 
spenes of birds, 90 species of rephles and amphibia, 50 species 
of moUiuca and alxnit looo species of uuects and 90 speaesof 
mammals, of which fiic have been described os new bj 
Matschie 

Or Olio Klnizr has recently issued, under the Utle of 
“ Geogenetiache BeiUsge (Leipzig, 1895, 78 pp ), a series of 
papers dealug with inuious geological problems, on which his 
journeys have thrown light The first (laper giies the evidence 
tor stme osciUationt of level m the \ndes, baaed on the inclina 
tion of some beds of iron stained sands and latente, and on the 
distnbatun of plants He states the evidence with care, as 11 
shows (hat the alterabons of level have occurred quietly and 
without any sudden eatastiophio changes A second paper 
ducusses the eiidence on which it u claimed that there was a 
giacutum m Carboniferoua tunes The phenomena, often 
regarded oa a proof of this, n attributed by Dr Kuntze to 
wind erosion He giies a figure diowing perched blocks^and 
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rnundid rock mr&ces in the Stem de Tandil in the Argentine 
Kipul Iw, which have thiu been fiarmed The thud article in 
the lenei ductuief the organic and chemical theonet of the 
origin of the Chilian depoitU of laltpetre The next subject 
considered is the method of the siltcitotion of fossil wood the 
author readvances his old theory, and replies to the cntKisms 
made by Rothpktr and Solms I smbac h upon it, and advances 
nine arguments agamst Solms Laubach’s rival theory The fifth 
paper de s enb es cases m which deposits of salt have been formed 
under continental instead of manne conditKms, which the author 
explains as due to the decomposition of minerals containing 
chlonne in rocks destroyed by subaerial denudation The last 
and longest paper m the collection, rediscusses the old problem 
of the fbrmatiaa of coal He considers the three alternative 
theories as to whether coal is allochthon, 1 1 formed from 
vegetable material deposited elsewhere than on its place of 
origin, or is autochthem, or formed by the decay of plants in 
sttu or IS pelagochthon, te form^ under the sea The 
author advocates the last He gets over the dtflkulty of 
btigmana, declaring that hu follow botanists are wrong, and 
that lU supposed rootleU art really floating leaves He says 
that the figures, given in the text books, are all cojaed from one 
source, and declares that there are no specunens in the museums 
of *' Dresden, Vienna, London, Pans, Berlin, foe , which give 
any support to the rootlet theory He gives an ideal view of a 
landscape in the Carboniferous penod, shosnng the Stigmana 
spreading over the floor of a sheet of water, with the “ roitlets 
risuig as aquauc leaves 

Ml Jambs K Gkbi ORY, the mmeralogist and dealer, wishes 
It to be known that he has removed from 88 Charlotte Street, 
Fitxioy Square, to more convenient prenuses at 1 Kelso Place, 
Kensington W 

MKasKs Chai man and Hai l have been constituted sole 
agents m this country, the continent, and the colomes for the 
sale of the important seienufic and technological publications of 
Messrs Wiley and Sc ns, of New k ork 

Tub August /mrHcU of the Anthropological Institute e mtains 
papers on I rehistonc remains in Comaall, the northern settle 
ments of the West Ssxons changes in the projiorttuns of the 
human body during the period of growth the languages sjxiken 
m Madagascar, and on a collection of crema of Lsquiroaux 
TheieualsoadescnpUcn, byMr M V Portman, of the methods 
that should be employed by anthropological photographers 

Wb have received a copy of a “ Report on Slasery and the 
Slave Trade in 7anubar, Pemba, and the MamUnd of the 
British l*rutertoiates of Lsst Africa, by the Special tAunmis 
sKmer of the British and foreign AnU Slavery Society The Com 
misbioner qient pretty nearly six weeks in East Africa m studying 
the subject Probably the most valuable and trustworthy 
conclusion m this report, though perhaps not the one to which 
Its author attaches most impirtance, is that “ the whole question 
of slavery in /onubar and Pemba is a very complicated 
question 

Thb volume of /YamathoHS ttud PrtuttUtii,s of the New 
Zealand Institute for the year 1894, has reached us A few of 
the papers have already been hot^ in these columns, and os 
more than seventy papers are included m the volume now 
published, it is only posuble for ns to refer to a few of them A 
synoptuad hat of Coccide, reported from Australu and the 
Paci& Idands up to the end of last year, is given by Mr W 
M Maskdl Sir W L Buller, KCMG,FRS,has several 
ormthological papers m the volume, and Captam h W Hutton, 
F R S , adds to the knowledge of the axial skeleton in the 
DinormthidK, and there are a number of other papers referring 
to the same birds. Prof Arthur Dcndy describes some land 
plonanans, bnngiiig the total number of species found in New 
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Zealand up to twenty The editor of the volume. Sir James 
Hector, K C M O , F R S , contributes several papers to it, 
and the Rev W Colenso, F K.S , with otherR, moke contnbu 
tions to the knowledge of the botany of New Zodand 
Among the new editions lately received is a transfauion of 
Prof Oscar Hertwig s hook “ Die Zelle und Die Gewehe, ’ 
published by Messrs Swan Sonnenschein and Co The work 
has lieen translated ^ M Campbell, and edited by Dr H 
Johnstone Campbell As we reviewed the original edition in 
<893 (vol xlvii p 314), It IS oidy necessary to express satik&e 
bon that such an important treatise on the fiincbons and 
structure of cells has bera brought withm the reach of students 
who flo not read Oerman easdy Under this translation 
firom the Letman, we find on our table two translations uto 
German of papers by British men of science The papers are 
published by W hngelmann in Ostwald s AZirrnfer dkr A'niib'eN 
WustHiikaJieH No 6l of this senes contains George Green s 
essay on the mothem-itieal analysu of the theories of electricity 
and magnetism, edited by Dr A J von Oettingen and Prof A 
Wangenn, and No 63 is a translahon of papers on the physiology 
of plants, published by Thomas Andrew Knight between l8oj 
and 1813 This is edited by Prof H Ambronn A third 
volume (No 60), just received in the same senes, contains jMpers 
by Jacob bteiner on geometneal construction, and is edited by Dr 
Oettingen In the \ide mfmoire Senes, pubbshed by Gauthier 
Villars, we have received two txxiks on ballistic subjects, vu 
‘ Bolistiqui 1 slerieure, liy M E \allier, and * Benches k 
leu, by I leut C I nel b Hennebert We have alsi before 
us ‘ An b lenienUry Text book of Mechanics, by Mr W 
Bnggs, and Mr ( H Brjrsn, IKS, published m the 
Tutorial Senes f the University Correspondence Cfollege fhe 
volume ISC ncisely ind clearly wntten, and may be reeommende 1 
as a useful text I x k 

Thb additions to the Zoological Society s Cardens dunng 
the post week include a Rhesus Monkey (MacmutrlUtut 9 ) £r im 
Indui, jiresented by Mr R Norton Stevens, a Yell iw Babo n 
tphalu ! jioiiiu, 9 ) from Parrapatti, Eastern Coast f 
\frica, presente 1 I y Mr J V Willuuns, a Kmkajou (Cer » 
leptis auinobului 9 ) from Demerara, presented by Mr Sydney 
Matthews, three Alligators {■ilhgater mtssitnppitHtti) frjm 
Honda, | resented ly Mr Fmest H Shackleton , two Green 
Turtles (CheUnu iiri its) from Ascension presented by Com 
mander Duman Campbell, a Cimmon Vipa{npera ktrus) 
BnUsh, presented by Mr A Old a Macaque Monkey {,Ma a in 
tpticmoi^) from Java, a Lion (belts lee, 9 ) from India, a Sooty 
Iholmger (Pkalmgnta faltgttusa, var) from Tasmania, a 
Larger Hill Mynah (Qrvtula mhrmedta) from Northern 
India, a Greater Sulphur crested Cockatoo (Ceuatua galenta) 
from Vustralu, i Derbian (Stermtkarm derltuu^ 

from West \frica, three South Amencan Rat bnakes (Sptleles 
wmabtbs) from Siuth America, deposited, a Blossom 
headed larrakeet (PaJeemss cyanoeephalus) from Indui, a 
Tuberculated Iguana (Igteatta lubertulata) from the West Indie*, 
purchased, three Pumas (Felts cencelor), eight Black Sola 
raanders (Salamandra atra), bom in the (roideiis, two Tn 
angular spotted 1 igeonsCCafowfoi gutiuet), two (tested Pigeons 
(Otppiapi lepkote ) bred m the Gardens 

Ol/R ASTRONOMICAL COLUMN 

Thf Rotation os Vbnus —Smee our note last week on this 
subject. Signor G Schiaparelli has published m the .frfeMsawMfie 
NaeMrukten (No 3^) two letters concerning markings observed 
on the planet m July, and their bearing upon the question of 
rotaUon The planet was observed from July 3 to 8 under all 
kinds at conditions, and the eonclusKm amved at was that ** the 
: aspect of the dusky marVing a distnbuted over the disc did not 
uOdeigo any im)iottant mo£fieation m form or situation duiug 
I this penod Save a few small exc e ptions, all the vanatians 
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ofawrved belong to the category of Oioee apparent changes of 
dnimal penod which may be explaulM by uw vamog state of 
rest and purify ot the atinofydiere and the diflerent grades 
of illnininatioii of the bacVgnund of the sky 1 have songht 
with paitictilar care tor an iMicatum of any change of place ot 
the most prononnced madnngs, with reference to the hoims and 
with reference to the tenamator, but I have not been able to 
make ont anything with certainty which wonkl indicate a mme 
rapid rotation ” 'niis letter u accompanied by a sketch showing 
a marking diverging from the north pda, and another and more 
decided one proceed i n g from the terminator near the south pole 
in an eastern direction, and then curving round towards the 
north m the direction of a meridian This marking underwent 
some slight change between July 5 and 7, the marking along the 
meridian only ^ipeanng on the latter date In conclusion, 
Schiaparelli observes that the penod of 324 7 dan appeals to be 
pfeced beyond all reasonable doubt The second letter, wntten 
after the publication of Brenners observations, contains a 
detailed deienption of Brenners grekt marking, which ii> 
identical with the marknw just descnbed, and also with 
that observed in December 1877 Schiaparelb remarks that the 
view, advanced by him in “ Considerajaom sul moto rotatono 
del Pianete Ventre, that the markings though in reaUty 
atmoaphenc phenomena, depend to a certam extent upon the 
topographical conditions underneath, and recur under the same 
conditiuns, appears to be confirmed 

The Observatory of Vaif Uviversity —The report 
of Dr W L Hkin on the work done and in hand at the 
Observatory of Yale Univeisity, hss been received hrom the 
report ae learn that the stnts of hehoraeter measures on the 
liarslKxes of the first magmtude stars has been brought to a 
close, ind the dcfimtive results will be presented in the near 
future The senes on the Mrallaxes of the larger proper 
motion stars, on which Dr Chase has been mainly engaged 
n jw comprises 99 stars, all but two of which have been observed 
at two parallax maximum epochs, in general on three nights 
Before orawing luiy conclnsions from these data, it is proposed 
to secure two further epochs for each star, in order to eliminate 
the effect of the proper motion An amngement has been made 
with Dr Gill that the observations and discussion of the/rrr 
series for the determination of the solar parallax should be 
printed and included with his similar investigations on Kic/crm 
and Satfho Fur the {diotogrephy of meteor trails, an equatorial 
mountfi^ to carry a number if cameras, has been constructed 
and set up The mounting carries four eameias two with 
lenses of -ibout 6 inches and two with lenses of about 5 inches 
effectiie aperture Some valuable results will, undoubtedly, be 
obtained from the photonaphic data accumulated by instruments 
of this kind Alrwy the Vale Oliservatory is in ixiasession of 
some twelve impressions of lerseid trails four or which were 
secured there and two at Anaonia by Mr John I Lewis work 
mg in collaboration with Dr T Ikin Prof Barnard has sent 
three plates exposed also on August 9 10, and ii 1894, for 
about 8 hours in all, which show four and possibly five meteor 
trails And Prof 1 ickenng has found on an examination of the 
Harvard Observatory plates one fine trad on a [date taken 
August 8, 1893, and sent it to \ ile for measurement Dr 
Flkm has carnM out a discussion of these trails, which will be 
very shortly ready for publication, and seems to lead to some 
interesting conclusions 

The Nebi I a N G C 2438 —The first of • new senes of 
celestial photagreph^ taken by Dr Isaac RoUrts, appears in the 
current number of Aium kdgi It is a photogra^ of a portion 
of the constellation Argo, sho^s the beautiful cluster M 46, 
and the mvolved nebula N ( C 2438 The nebula u a very 
small one, and was classed as a planetaiy nebula ly Sir John 
Herschel, Lord Roase, however, on some occasions, observed it 
as an annular nebula with two stars and a suspected third one 
enclosed, Lassell descnbed it os a planetary nebula with two stars 
involved The photograph, wbrnh was exposed for 90 romutes 
in the 20 inch reflector, snows the nebula to be as perfectly of 
the annular type as that m Lyra It 1* arcnlar m form, with 
three start m the intenor, the ring being most condensed on the 
north foUowmg tide The brightest star is nesur the centre, and 
u estimated at from 13th to magmtu^ , on the toofti pre 
ceding side it a ster of about l6th magnitude, md a stiU fiunter 
one alnioBt touches the img on the south pMOediiw side Ihere 
are indieatwiis of Hunt luminosity in th^ mtenw the nng 
The cluster depicted m the same photograph u a " magni 
fient aggregation of stars between the 9th and i6th magmtude ' 
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THE VOYAGE OF THE »ANTARCTIC* TO 
VICTORIA LAND^ 

A LLOW me first to expbun that my loentifiq ofaaptvaUoiiE 
w« made under the diHidvanta«oas cucumaiaiioes pf a 
lador bobre the mast on board the srhalcr AtUartiu There 
seemed no dmee between adopting this course and ramaimiur 
on sliotej_Biid I svas consequently able to take very few ii 


_September ao, 1894. It was origmally 

our mtenbon to spend a few weeks m search of sperm whalea off 
the south west of Tasmania, but not meeting with alfy, we 
steered fiir Royal Company Islands On October 18 we hadanow 
on board (or the first tinu. It came m heavy squalls, bnmpng 
a laige specimen of the Dumtda rxukms albatross on board for 
refuge At night it was moonlight, and at twelve o clock the 
Aurora Australis was visible for the first time, with white shining 
clouds, rolling from west to east, at an altitude above the 
southern horixon of thirty five degrees The AtUartltc eras at 
■. -of Macquarie Island, in latitude about 


the time m the victmty of Macquarie Island, in latitude about 
JO* south The aurora sramed to be constantly reinforced from the 
WLst, the mtensily of the light culminating every five mmntes, 
dying out suddenly, and regaimng its former bnlliaiicy during 
the succeeding five minutes The phenomenon lasUd until two 
o clock, when U was gradually lost m an increasing mist As 
tbe snow was heavy and there was Iittk probability of any 
material benefit from landing, we set ont for Campbell island on 
the 22nd, and dropped anchor in North Harbour on the eve of 
October 25, drifting the following day down to Perseverance 
Bay, a much safer harbour, where we filled our water tanks and 
made final preparations before proceeding youth Campbell 
Island shows from a great distance its volcanic nnmn and 
charicter undulating ni^s rising in numberless lonicai peaks 
to from 300 to 2(XX} feet above sea level Tbe land arouim the 
bay is nch m vegetation and most cd the island is covered with 
grass, on which a few sheep seem to bve in luxury Numeroua 
for seals were baskuig on the rocks, and we also found many 
sea leopards (Stenerkynchus lepttnyx) They seemed to thrive 
well, their skms being without scar or cut, and, except humsn 
beings they appear to have no enemies m these waters 

While duck shooting on the Laimifaell, I came on three 
graeeful waders of the snipe type Zeaittutur) In the 

mtenor of the island grass was everywhere to be seen except 
where stunted brushwood covered tne ground I have no 
doubt that some of tbe hardy speaes of Scandinavian trees 
would do well on this island 

We weighetl anchor on fjetober 31 During the next few 
days, i>rnrecding further into the fifties the air and water 
remained at an equal temperature of 44 h A targe number 
of crested penguins were seen jumpiiw about bke small por 
We met with several iceberg from — '—-‘ 


poises We met with several icebergs from too feel 11 150 feet 
m height These liergs were sobd masses of floating ice, with 
perpcMieulat walk and an unbroken plateau on llie top 
On the 6th of the following month, in Ut 58° 14 and 
long 162° 35 , we sighted an immense burner of ice, 


beino^_ , -,— „- 

600 feet The perpendicular sides were dark ashy grey, with 
large worn green caves Several icebergs, similar to those we 
bad encountered before were floating m all duections, ind were 
undoubtedly children ut this tnormous monster 

By tbe Ume we hod reached 55 tbe albatross had left us, as 
likewise the Cape pigeon (Dafttm cafemti) , but the white 
brfllied storm petrel still fillowed m oiir track A lestns, with 
dork brown bead and white bordered wings, aiKl a small blue 
petrel put m an appearanee On December 7 we sighted the edge 
of the pock ice and shot our first seal, which was of the white 
kind [SienerkynckHt antHoikaM), its skin being injured by 
several deep scratehes We had also a very heavy snowfidl, the 
vessel being covered on deek and ngging for the fast time 
On Decmber 8, in lat 68' 45 , 1 oih t7i 30, large streams 
of Ke drifting around us a strong ice blink appearing towards 
the south, and the presence of the degant white petrel {Rrocel 
Jar% Mtia) gave us unmistakable evidence that we had now 
before us those vast ice fields into which Sir James Ross success 
fully entered with his fiunotts ships ErtSitt and Terror, on 
Janaaijvs, 1841 In the evening pre slowly worked our way m 


' Atatract of a pimw read by Mr C E Borchgrevink a 
iDMtnalioeal GaoBre^ii4d Congtm on Aufust i 
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thn ugh the outer edge of the ice puck, which coniuted of hrge 
and hiavy hummocky ice I aaw multttttdee tA the Argntauta \ 
Aulantua everywhere m the pack, tnually cwmimng in cavltiet 
in the ice floea to eicape their enemies the whales The large 
hnned whale ^ytatus AushvAt) was spouting about in all 
directions The white petrels were numerous here, and I 
secured mote of them Ine white belbedpetrel departed at the 
edge of the pack, leaving the icy remans to lU darker, hardier 
brethren (TtaUusufrema mlstmt) We shot several seals, but 
they were scattered about sparsely, most having scan and 
scratches in the dun Sir James Ross noticed sinillar wounds 
on the seals, and it has been supposed that they are inflicted by 
the large tusks in battle between themselves My opinion, 
however, is that thest. scan must be ascribed to the action of a 
different species. Ths wounds are not like those inflicted by a 
tusk, being from two to twenty inches m length and straight s^ 
narrow in shape, and where several are met with on the same 
animal, they are too fiir apart to have been produced by the 
numoous sharp teeth of the seal Nor do I consider that they 
are due to the sword fish, thoimh that is doubtless doing mis 
chief there If my opinion, that these wounds arc inflicted by 
an at present unknown enemy of the sMl, proves correct it may 
serve to ex|dain the strange scarcity of thme animals m regions 
where one would expect to 6nd them almost everywhere 
When we entered the ice pack the temperature of the 
as” h , that of the water ar F , which latter temperatu 
maintained all through the pack Penguins were aWit in great 
numbers 
On the 

lat 66* 44v „ 

floes became gradually larger u 
evident that the ice pack then 
charged from the glaciers of Dalleny, 


c sighted Balleny Island finding it in 
164 , this agreeing with Ross ^e ice 


___„ ,, of It carrying at 

and earth Although the hi^er part of the island was loa 
mist, we got a go^ view of its lofty peak, which rises I 
hci^t of la 000 feet ahose the sea level The size and shape 
of tne ice about Balleny was a source of considerable danger 
to our vessel, covered as it is with snow to a depth of several 
yards and running out under water in long sharp points It is 
nit likely that a vessel depending entirely on soils would long 
survive in such we The air temperature at Balleny was 
found to be 34* b , that of the srater 38° b 

binding the pack so impenetrable in this locality we resolved 
to work eastwards, in the track which the Sretui and Itmr 
had followed On December 33 in lat 66* 3 , long 167* 37 1 
I diot a seal of ordinary sue and colour, but with a very thi< 
neck and no sign of scara, a kmd which none of our o d scale 
on board hod ever seen before 

On Wednesday, the 36th we crossed the kntarctic circle and 
on New \ ear’s b ve were in lat 66*47 , ‘74 8 b at twelve 

o clock In lat 67* 5 , long 175* 45 L , I secured a specimen 
of Affenodytti ronttnt—* lam penguin I only secured 
four m these birds altogether, and never saw it in company with 
others of lU kind On the 14th, in hit 69*55 ‘57*30 • 

we cimt again into open water having spent 38 days in work 
ing our passage through the ice pack A clear open space of 
water was now before us We steered straight for tape Adare 
on \ ictona lauid, and sighted it on the 16th of January On 
the i8th, in lat 71*45 long 176*3 b , the temperature of the 
air was 33* and of the water 30° The cape, which is in 
71* 33 and 169* 56 L , rises to aheight of 3779 feet and con 
sists of a large square basaltic rock writh perpendicular sides 
brom thea we saw the coast of Victoria land to the west and 
south as br as the eye could reach, rising from dark bare rocks 
into peaks of perpetual ice and snow I3,ooo feet above the sea 
level, with Mount Sabine standing out above the rest I 
countid os many os twenty glaciers in the immediate vncimty of 
the bay one of which seemed covered wnlh lava, while below a 
layer of snow appeared another layer of lava, resting on the 
surfece of the ghcier A volcanic peak about 8000 feet in 
height had undoubtedly been m activity a short time beftire 
On the 18th we sighted Possesnon Islsind, and effected a sue 
cessftil landing on the North Island, being the second to set 
foot on thuiJ^ Sir James Koss having preceded us fifty four 
years before The island consisU of vesienlsr lava nans m the 
south west ^to two pointed peaks 300 feet high I scMed the 
hmfoest of these, and called it Peak Archer, after A Archer, 
of Rockhampton, Queensland To the west the ulond 
rises gently upsvard forming a bold and consptcuous cape, 
to wmch, not having been chnstened by Rosa, I gave the 
name of Sir Ferdinand von Mueller I quite unexpectedly 
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found vegetation on the rocks about 30 feet above the sea level, 
vegetation having never ^een disc o ve r ed m so southerW a kb 
tude before We gave to this uknd, which I judged to be aheut 
300 to 350 acres in extent, the name cf Sir James Ross Isknd 
Pomes^n Island is atnated in kt 71* $6,1^ 171° to E 
On January 30 we steamed southwards, and on the aist 
sighted Colman Island at midni^t Finding the eutem cope of 
this island unnamed, we colled it Cape Oscar, in honour or his 
**uetty our Xing I noticed great irreguknbea m our compass 
(^man Island, and undoubtedly it contains secrets of scmbfic 
due On the aand, bemg m lat 74* S , and no whales ap 
peanng, it was decid^ to Mad northwards agam, although all 
regretted that circumstancei did not permit of our procMding 
further south 

On the asrd wt were i^n at Cape Adare Icebergs of large 
ze were everywhere to be seen, and showed distinctly whether 
they were broken from the big faamir or discharged from the 
llamrs on Virtona Land We landed at Cape Adore that ni^t 
fieing the first human beings to put foot on the mainland ^r 
landing place was a kind of peransnk or landshp, gently slop 
mg down from the steep rocks of Cape Adare until it ran into 
the bay as a long flat pebbly beach The peninsula formed a 
complete breakwater for the inner bay The penguins were, il 
possible even mire numerous here ttian on niSB^on Island, 
and were f< und in the cape as far up as 1000 feet Having col 
letted specimens of the rocks, and found the same cryptogamic 
vegetation as on 1 ossesuon Island, we agam pulled on hoard 
We now stood noithward, and m lat 69* 53, long 169* 6 L 
ogam ran into the ill pack On i ebruary i in lat 66 
long 179* 31 I wt reached open water havii^ this time 
spent only six days in the ice paek On the 17th the -Vurora 
a^iearcd stronger than I ever saw the Aurora Borealis It r ise 
from south west in a Iiruad stream towards the zenith, and loan 
agam towards the lastem horizon, being quite different in ap 
uearance from when we last saw it on October 30 It presented 
long shming curtams rising and fellmg m wonderful sha|ies an I 
shades sometimes seemm^y ouite close to our maathesids an I 
It evidently exerted considenDle influence upon our eimpass 
needle In lat 44* 35 and long 147* 34 we met with 3 
great number of sperm whales kfter strufKlmg for sewenl 
days with a fiinous storm of distinctly cyclonic cnaracter we 
sighted the c ost of Tasmania on March 4, and entered Port 
Philip on the I3th f ve months and a half after our departure 
from Mcllxiume 

\s ray report shows we had comparatively high temperaturev 
durmg our voyage higher than Sir James Ross expeneneed, vml 
hmher than these ofa^rved last year by the whalmg fleet siuth 
of Cape Horn The minimum temperature we expeneneed 
within the Antarctic cireX was 35* h the maximum ^ 1 he 

average temperatua from 300 readings each month was 33 a 
for January 30 for ) ebruary The temperature of the wster 
remained at 38* h sll through the ice pock nsing l wherever 
a larrcr sheet of wfater broke the ice fields In the large liay in 
South \ ictoris Land the temperature remained nearly constantly 
about freezing point 1 he question naturally arises—Has the 
average temperature at the ahore of Victoria Land risen dunng 
the last fifty four years, and has vegetation for the first lime 
developed m ih jse southern ktitudes since Ross was there ? Il 
d Ks not seem probable that the appearance of vegetation >n 
1 osaession Island w luld have ueapid the observation of the 
naturalists who arnimponied that expedition It la evident that 
-current with a conitant direction northwards breaks the 


ice fields at the veiy ploee where Sir James Ross and we pene 
trated to the open hay of Victoria Land Within the Antarctic 
circle the barometer at 39 inchea always indicated calm, clear 
weather, and even at 38 inches it remained fine This low 
barometric reading is remarkable conaideruig the dryness of the 
air TTie prevailing wind in the bay seemed to lie from the 
east, but at Cape Adare a change appeared to take place, an<l 
westerly winds are there to all appMrance, predominant The 
direction of the movement erf the ice u distinctly north easterly, 
and the scarcity of ice in the bay of Victona Land is undoubtedly 
no* fine to vrarm currents, but also to the protwtion from 
drift ice afforded by the ahore from Cape Adore down to the 
volcanoes 1 rebus and Terror 

The rucks on Possesswn Isknd seem aU to be of vdcanic 
on^, and represent basaltic kva flows which have taken place 
during late grolugical epochs The specimens I brought from 
Sout h Victoria Gmtinent dtfier but little from those I ftrand on 
TNMfCBnon Inland One rock I collected t*** an indu 

tmet granular structure, and retemUea much the garnet sand 
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ttooe of Broken Hill, it Memi to bear wme cloae relation ti 
nanfirte The ^ectmen la composed of qnarti, garnet, am 
lelapar ftagmenta Thu rock hokla out hopM that mineralt a 
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ala on whith we l^qd at Cape Adare miut be 
■ome aevcniy acrea in extent, oo the top of the mno were lying 
the ptunitive neata of the pengutna, compoaed of pebblea. b^e 
hunoreda of varda up thm buylriipa I came upon two dead 
aeala, which from thm appearance muat have bun there several 
veaia. I made a thoroum investigation of the landing place, 
becauae I believe it to be a place wheie a future ocwntific 
expedition might aafcly atcm even during the wmter montha 
beveial acceaMUe apura lead up Bom the jdace where we were 
to the (op of the cape, and from there a gratk alone leoda on to 
the gieat plateau of South Victona Continent llie preoence of 
the penguin colony, their undiaturbed old neata the appearance 
of the dead aeala, the vegetation on the rocks, and, lastly, the 
flat table of the cape above all indicated that hm the unbound 
forces of the Antaictic dicle do not display the whole seventy 
of their poaven Neither ice nor vokunoea seemed to have 
raged at the peninsula at Cape Adare and I strongly recommind 
a rature aoentiflc expedition to chuoae thu apot aa a centre for 
operations At this place there u a a^ aituatioa for houaea, 
tents, and proviaions I myself am unlling to be the leader of 
a party, to be landed either on the pack or on the mainland near 
Cmman Island, with Ski, C^anaduui shoes, aledges, and d<^ 
I'rom there it u my scheme 11 work toward the south magnetic 
pole calculated 1^ Rosa to be in 75* j and 150” F , Colman 
Island iMiw m 73* 36 S and 170‘^a E I should have 
to tiavel about 160 miles to reach the south magnetic pole 
Should the party succeed in penetrating to far into the continent, 
the courae should be bud, if possible, ten Cape Adare in order 
to join the mam body if the expedition there 

As to the roological results of future retearchet, 1 expect peat 
discovenes I b^ my expecutiont on one pomt—on the scars 
found on the suds, which 111 my opinion point to the existence < f 
s large unknow n mammal within the Antarctic arcle Although 
the white polar bear of the Arctic hoa never been found m the 
aouth, I should nut be aurpnaed to discover similar species there 
It would indeed be remarkable tf on the unexplored \ ictona 
Continent—which probabl) extends over an area tk 8,000,000 
sijuste miles, or about twice the size of h urope—onimal life 
hitherto unknown in the southern hemisphere shuukl nit be 
found 

It IS of course possible that the unknown land around the axis 
of rotation may consist of laUnds, only jomed by perpetual ice 
and snow , but the appearance of the land, and the colour if the 
water with its sounding, in addition to the mosements of the 
Antarctic ux, pomt to the existence of a mass of land much more 
extensive than a mere island 

It IS true that the saenlific results of this expedition have been 
few, but my little work gives meat least the satisfartion of feeling 
(hat it will fill a uaefid, if molecular, place among those strong 
arguments which for years have accumulated, and which prose 
thM further delay of a scienufic expedition to South \ irtuna 
Continent can scareely be justified 

WFATHhR hALlACJF^^ 

TN the long and pabent pursuit which the -ittamment of all 
accurate knowledge exacts from nupi, it may som^imes be 
instructive to turn ones gaze backward and contemplate the 
errors which have been corrected, the fidlacies which have been 
demolished, and the superstitions which have been bved down, 
and this consKteration has prompted me to take for the subject 
of this year a address that wide range of human oranions which 
may fitly be classed under the head of ' Weoilier Fallacies ' 

Nothing could have been more m accordance with the law of 
growth m other branches of knowledge than that Meteorology 
^ouM, m Its earliest dawn have been with diflSculty able to 
emerge from the mists and darkness of guesses and surmises 
anch as have surrounded the transfer of any truth Bom the 
barbaric to the philosophic stage 

It u to the Greeks that we must look for the fiist real weather 
observatiofis after the matter had passed through what n^ be 
called the mere savage phase, and we find Hesiod, Theo 
phr as t i i s, and Aratus presenting us with an early code iA rules 
winch serve at least to show us how httht we have ourselves 
advanced m some matters since their ume 

. Aaad^dslivtiwJtetlwRmtMetcorokiaiesiaaawty byMr Ricbani 
tawards Pmidant (RapnnMd ftom tlM{7iMrA^y«arM/<>rtlw Ixxwiy ) 
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One of our heUows, Mr J O Wood, has just given to the 
world on excellent and scholarly translation of iht work of 
Theophrastus, which has n it pteviouxly been put in an Ciiidxh 
garb, and Mr Wood has done the whole countiy a great service 
in givuig us this translation of the ‘ Winds and Weather Sim, ’ 
a book which contams a host of rules and oliservations uout 
the weather, and which xs might have been expected from the 
production of the favnunte pupil of I'lato and Aristotle, u am 
gulatly free from errors if the grosser and more superstitious 
kiud such as wm« plentifully produced in Western Europe 
many centuries later 

But long before the lime of rheophiastus and probably very 
soon after the invention of agriculture itself there were weather 
|mda and weather fiiUacies for we find that Jupiter lonans aiul 
ravins—the thumlerer and the ram maker—were set liy men on 
the higheat pedestals And tentunes after this, Lucian tell us 
that It was usual in his lime to oiler prayers for suitable weather, 
and he recounts in his Dialogues how two countrjmien were at 
the same time offenng up contrary jietitioiM—one that not a 
drop of ram might fall until he had com|:detul his harvest, while 
the ilher prayM f ir immediate ram, m older to bnng on his 
backward cn^ 1 f cabbages—both suppbants only too sure to 
find that the ears of the image were d«f as the stone of which 
they were made and that the wheels of the universe would not 
wander or turn hack f r any selfish ends of man 

In considering these early Umea when the wexther bad to be 
studied from eloud, sky and sea, and from the behaviour of the 
animals and plants we must he ready to excuse men for doing 
that which is still too frequently a cause of error vir fore 
telling what they must w ished for ami putting dow n as univenal 
law that which was only a eoineidence of totally independent 
events In considenne weather fidlacies it will be iniixissiMe to 
follow a chronolccicar order, so I shall treat them r r rather a 
snudl jiortion of them under the heads of saints day fallacies, 
sun and moon fallacies and those concemii^ animals and 
jilants while finally I shall consider the almanaek makers, 
weather prophets and impostors wh > have from ti 
furnished the world wiih materials lor 1 
nduxile 

The hrst citss of wexthcr fallaciLS which I shall scarcely more 
than mention are th >se which refiu- to the supposed c niiection 
lietween the weather of any day m the week or year and that 
of any other jienod and it may lie as well to state at the outset 
that then, is n 1 kind of foundation m fiiLt for any of these so 
called rules Theyare for the most part bora of the wish to see 
certam kinds of weather at certain times if year and like all 
these jwedictions were faithfully rememliered when they came 
true xnd pr implly f iigotlen when they failed One has often 


Kn ; 

herwB, 

_ho^ and the rule geneiallj finis when applied to daUy 

expenence but the host of proverbs connected with saints days 
ore more diflScuIt to deal with, on account of the longer dme 
which elapses between the prophecy and its fulfilment or foilure 
Ml or most of these proverbs concern the days of certain saints, 
though 1 think n 1 one imagines that this u anything more than 
a convement method of fixing the date, because our ancestors 
hod a saint for every da}, so that they naturally leforred to the 
dayliy his name 

Thm are forty weather aamts, among the most prominent of 
whom IS undoubtedly bt Swithui, whose day u Jul} 15 and the 
superstition is that it it should ram on that day it will ram for 
fo^ days after Now xs Mr Sicott observes, thu date u very 
near a well known bad bine in wet years, os the terms long m 
use, of “St Margaret s flood ' and “ Lammas flood almndantly 
tet^ Tte fact thai some of these heavy nuns Iicfpui on 
Inly 13 has been enough material for the adage monger xndsowe 
have another * universal taw laid down, a law winch is how 
ever, constantly broken as every student of the weather very 
wall knows fhe whole thing u a fallacy of the most vul|^ 
kind, ftid ought speedily to be fbnpmen, together with all the 
adages which make the weather oiuiy penoddepend n that if 
a dStant day 

Tuning in sveannesk from thu class of snperstitu ns, which 
may be aaul to belong to the self exploding order we arc next 
met fay aoextcttsivt arraj of antbonties who, under the protecting 
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»hieW of urtranomT, proieai to have fnmed m&lbble ntlei fc* many eminent 
the weather ai jotted from the ever vmiymff relative ponboni and the renilt 

t f the uin, moon, and planet* They attaeV n* lyiteiiiaticaUy of phenomena__ 

ind penutently, appeaung to analogy, to r«aion,aiM to common Dr HoiUeyeaa m i n ed the w eat h er table* rf 1774, a* pttblabed 
i«n*e But it is sometime* necessary to be on oar guard, even by the Royal Society, and out of 46 changes of weather in that 
against cofrimon tense, m contideruig problems to which un y^t only ten occurred on the days of lunar influence, only two 
common sense has for centuries been devoted without avail of them being at the new moon, and none at all at the liiU. M 
The well known action of the sun and moon upon the ocean Flaigaeigues, of Viviers, found ahm os the result of twenty years' 
tules IS generally the starting point of these themsts, and it is observationi, that the barometer readings taken when the moon 
soon shown to common sense that when the earth is nearer the was furthest from the earth averaged ^5 miUimetres, and when 
sun, or the moon is nearer to the earth (it being remembered that nearest, 754 millimetres, showing a difletence ot i millimetre or 
they move m eUiptic ortnts), or when both sun and moon are, as about 04 mch, and this in a utection against the theory, the 


n^ged from the ever varying relative positions and the result u that no conespondenci. bi 
I, and planeu They attack us systeinatically of phenomena has been est a HMinl 
appealing to analogy, to reason, and to common Dr HorUey examined the wusShet table 


against tlm theory, the 


sun, or the moon is nearer to the earth (it beuig remembered that nearest, 754 millimetres, showtnga diflerence o£ i millimetre or 
they move m eUiptic ortnts), or when both sun and moon are, os about 04 mch, and this in a utection against the theory, the 
It were, pulling together, a* at new moon, there ought to be a I pressure being greater by that amount when the moon was 
tide of atmospneie cans^ by their mfluence similar to the tides tsrthest from ue lorth 

of the ocean, which such agencies undoubtedly produce But 1 Vanons other weather seers have pinned their forth on lunar 
we find that whatever so wled reasoiu analoaw, and common | t^les, and have predicted that weather changes would repeat 
sense may seem to dictate the facts will not follow in the path themselves, as wion as the sun and moon got back into the same 
marked out for them , and the atiiiaa{diene tides refuse to ebb relative positions which they do in nineteen years with only an 
and flow, except in a most infimtesunal daree, quite dispropor error of an hour and a half Others such as Mr O Mackensle. 
tmned to their supposed moving forces. ‘Die ^eonsts must tiy advocated a cycle of 54 yean, but it may be summarily stated 
again, and they do ao by pointing out that the moon and earth that all the cycles have miten down, and that, a* fiu a* we know„ 
move in planes which are mchnM to each other at an angle, and there is no definite jienod after which the weather changes repeat 


that at some times of the year the attraction of the sun and moon themsi 
are acting in somewhat widely diveiging lines, whilst at others Ofh 
they are pulling more nearly m the same plane Here is, they full nu 

say, a clear caie At times, when the ai^le is greatest, there bean* 

should at any rate be worse weather earned by the confluting bod si 

forces When the piuon is said to be “ on her bock, or, in other full m( 


on of the sun and moon themselses 

lines, whilst at others Other fallacies about the moon are numerous, such as that the 
plane Here is, they full moon clears tway the clouds, that you should only sow 
j^le IS greatest, there bean* or cut down trees in the wane of the moon that it is a 
sed by the confluting bod sign if she changes on a Saturday or Sunday, that two 
her bock, or, in other full moons in a month will cause a flood , that to see the old 


words, when the hne of the shadow boundary of the half moon moon in the arms of the new brings on min, and many others, 
ot crescent u much incbned to the earth s axis, then 11 the time, df which a catalogue slone would take up a good deal of space 
say they, for tempests and commotions to come But sgoin the . M Klamman m says that the moon s influence on the weather 
spirits mun the ssstydeep dor* ' **-*--- ---, . -.j 


le when called, and we is negligiUe The heat reaching us from the n 


have to invent other causes for our earthfy disturbances affect our temperature by la millionths of a degree and the 

It may be safely said that a new moon thtoryas to the weather atmoaphenc tides caused by the moon would only the 
comes put at least once a year and tt has been attempted to t batometne pressure a few hundredths of an inch— a quantity for 
connect the honoured name of Sir Willi-tin Herschcl with a table less than the ch-inges which are always taking place from other 
Which i>ruftiaed to show the dependence of weather changes on causes On the le we ate dispos<4 to agree with the rhyme 
those of the moon which thus sums up the subject 

By the kindness of Mr Symons I am able to show you on I T,, weather * 

the screen a much magnified representation of this production, M y ebanae tosether 

now very scatee, and which has the name of Ilerachel in hige ' B t thaige of the moon 

capitals no doubt as a sort of ballast to give it weight and «• ws"'*" 

steadiness, though it does not definitely state that Ilerswel had kven the halo r und the moon has been discredited for Mr, 
anytiung to do with it Hersehel s own letter on the subject I owe found that a was as often followed by fine westher as by- 
runs as follows — I ra>n» and Messrs Marriott and Aliereromby found thot the lunar 

. halo immediately preceded ram m 34 cases out of 6l 

We always have 1 lingering hope that some future 
j , ^ ^ ^ ^ metecrolitst will disentangle the overlapping inllu> 

v/m-. C/L, ences and arrive some day at a defirate proof that 

^ w«th«”'‘' ^ ““ 

^ ^ j Abe ut the sun also there are many fallacies, and ever 

y y~ ’ ,« X y 1 j hh«>veTy that the spots which appear on his 

Z**>*»' laawaia. >iea>v. ^a,M-a ft surfarc have a period of greatest and less frequency, thcK 

It, . fV. /ft r n I f. , , ^ y Mta h“ve lieen theorists in Miools w ho lutvc SI tight to prove 

/TV.a- -iCe /CmA ***•" ^ unI that the frequency of sunspots and the 

f. ^ ^ ^ vanati os f the magneur needle sre inumately con 

iCay/vQ /jna'Ma/w. ae/oawS' fnn t- ay nected and it is almost equally well established that 

M. jj' j. ^ j -s ^ . / ‘'b- appeara and disappean in some sort of 

Ilf* ^ / - m m. sjmjwthy with the sun spot variations But this, up 

./■ ^ M ^ to the present IS a* for as we can get in thw direction, 

J<!!isa4^ ✓fC-Us' tCa. fo, ^^^er seems to base no definite relation to 

t* ^ thw changes At ei 

! • f , Ine nion recent discoveries of pronunences visible 

^ Byw roun 1 the disc of the sun during an eclipw; and irf the 
light clouds only seen in M D^ndres' spectra photo 
graphs, will no doubt call lait new weather theories 
un the sul^ect And I must confess to a-wiih that those 
p mystenous flame like bodies rushing from the sun 

mlUtons if mile* into space will be found to have 
ja some mfluence on the upper layers of our earth* 

yxyy stmc sphere lait I also hope that we may be saved 

QT/ .a.A * iheory on the subject unbi more £scts are 

M 6 lUtf before us 

So that any bellow of this Society who sees one of these dugram* Coming down to eprth agim. we a« met Iqi a long array of 
in the future will know that it is a fraud fidlaora connected with the behaviour ot animaU and plant*, and 

Ufcouneit rain the power of every one to check the pie which have a supposed conncctioii with weather efaan^ Few 
dktions wbiclPfcr* so often issued with respect tu the chan^ of these are so well grounded that they may be considered as 
of the venthit t>l>oe at the change of the moon, but prosed, and at nithing u aacred to a meteorologist, our veteran 
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So that any bellow of this Society who sees <me of these dugi 
in the future ssiU knosi that it is a fraud 
Ufcouneit rain the power of every one to check the 
dktions wbiclPfcru »o often issued with respect to the chai 
of the weathiv {foxing place at the change of the moon, 
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fellow, Mr E J Lowe, f R S , hu endeavoured to put aonu. 
ofthemlet from tliuiouice to the teit of definite obaervation He 
took • number of well known iigiu Mid to mdicete change, and 
carefiiUy noted what happened mer each a^Bi and although he 
doea not my that all indKabona from animala, buda and planta are 
uMleaa, yet certainly thoae he did mvedigate aeemcd utteriy to 
break down 

He took the well known Bgns of beta flying about in the 
evening, many toada appearing at lunaet, many anaila about, fiih 
ruing much m lake, btn busy,many locuata, cattle reatleak, land 
■alia damoroua, fliea and gnaia troubleaome.many inaecta erowa 
congregating and clamoroua spider weha oiickiy woven on the 
grass, spiders hanging on their webs in the evemng, and ducks and 
geese making mote tnan usual noise Mr Lowe found that m 
361 observations of the above signs, they were followed at3 timta 
by fine, and only 148 times by wet wiather so that even after 
^e prcgnoattcationk for rain, there was a greater ptepondeiano. 
of fuK weather He called a day fine when no ram was rneasur 
able in the rain gauge Mr I>owe mys that even swallows 
flying low cannot be depended on as, especially at the close of 
summer and autumn, they almost mvanably skim the surface of 
the ground, and Mr Charles Waterton, the naturalist, decided, 
after carefhl observation, that the unusual clamour of rooks forms 
no trustworthy a:^ tii ram These must, therefore, swell the 
list of fallacies, although there are many other rules which have 
not been so careiiilly examined, but which may still be true 
My osvn impression is that although it is pamfiil to dismiss the 
animab from their ancient position as weather prophets, we may 
consider them as indicating what they feel rather than as pre 
dieting what is to come and that their actions before rain simply 
nse wm the dampness darkneu or chilliness preceding wet 
weather, and which render these creatures uneasy but not more 
so than they afreet mau hunself The sheep turning its back to 
the wind (one of the best known signs of ram) u profaaUy only 
that It may shelter its least protected part from the efieets of the 
weather and many of you must have observed sheep sheltering 
their heads from the heat by getting them into the shade of«ach 
other s bodies in a similar way 

As to cows scratching thar ears, and goats uttering cries, and 
many other signs of bad weather, they are at least very doubtful 
whdst the od^ about the pig which credits bun with seeing 
the wmd carries with it its own condemnation 

The medicinal leech is still left on the list of weather prophets, 
though he has no doubt had his powers exagnrated , and two 
books have been written about his behaviour duruig changes of 
weather One is 1^ Mrs Woollams who dunng a long illness 
watched a kxch m a bottle, and carefoUy noted what it did, and 
the other u Iw a gentleman at Whitby, who came to the cun 
elusion that the leeches could be mode to give audible and useful 
storm warnings So he contrived the instrument, of which I 
now show you a drawing taken from his book No one would 
imagine from its ai^ieaiance what its use could be It consisted 
of twelve glass bottles each contaimng a leech in svater, and so 
arranged in a circle, in order, as the humane mventor states, that 
the leeches may see each other and not endare the affliction of 
^te solitary confinement—this rather reminds us of Isaac 
Walton, who told his pupd to put the hook mto the worm 
“ tenderly, os if he loved it —in each bottle was a metal tube 
of a paitKular form, and which sros mode somewhat difficult for 
a leeu to enter, but mto which it would endeavour somehow to 
creep before a thunderstorm, accorduig to its nature In each 
tube svas a small piece of whalebone, to wluch a gilt chain was 
attached, and so arranged, on the mouse trap pniKiple, that 
when tlM ivhalebone was mOVad the bell at the top d: the 
apparatus was rung by means of the chain There were twelve 
leeches, so that every chance was given that one at least would 
sound a storm signal The author called tMs apparatus the 
“ Tempest PrqgnoMtuUor, ’ a name which he preferred—and I 
thmk we shall agree with him—to that of atmospbetK electne 
telegraph conducted by animal instinct He went on to state in 
hu uttle book that he could, if required, make a small leech 
nng the great bell of St Paul in London as a signal of on 
ap^uaduBg storm The book is written in all lenousacis, and 
a number or lettera are appended from gentlemen wbo certify 
that correct atmoa^nc iMicabons were at venous bines given 
by the kechos. The name of the mventor of Out ingenious 
coatnvaiice was Dr Merrysreather—hunself a leamed leech 

Plants have also thar advocates as weather indicators, and 
there If no doubt that m moa cases they ' 
changes m the I ‘ ’ 


cympathy’wii 
I uf the air, ai 
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mdicabons altogether fallacious The punpemel and the man 
gold close their petaU before ram, because the oir is getting 
damper, while the poplar and maple show the under suince of 
their leaves for a similar reason Indeed, an arbficial IcsJ of 
paper may may be made to do the same thmg, if eoftstmeted on 
the same pnneipte as the natural one -a hasd thm paper to 
represent the upper vde of the leaf, and a thicker unsised paper 
for the lower side , these will if Muck together, curl up or b^ 
down in sympathy with the hygroscbpic condition of the air A 
slip of ordinary ^otographic paper will do the same, and will 
curl up at once when placed on (he hand 

The same dockniss whidi moisture produces in plants applies 
m some degree also to insects, some uf which can only fly m 
sunshine, so that there is a cham of weather signs all fobowing 
from a little dampness in the air The flowers elose their petals 
and shut m thorhoney the insects cannot fly so hmb, and the 
Bwallows scekuig them skim the surface of the earth, and even 
then the threatened shower may not come 

In 1892 attenbon was ilirected to a plant, the ^intspretaiortus, 
a beaubfiil shrub of the mimosa kind, which has the property ot 
being sensible m a high degree, so that its pinnate leafleu go 
through many curious nioiements, and it was claimed that these 
form a guide of unerring certamty to foreshow the coming 
weather I-\cn earthquakes were said to bt predicted by this 
wonderful plant If it closed its leaflets upwsrd, after the 
manner of a butterfly about to settle fiur weather was shown 
when the leaflets remained flat changeable and gloomy weather 
was indiLSted white thunder at various distaoces was to be 
foretold by the curling of the leaflets and the nearer the thunder 
the greater the curl, until when the pomts of Ihe lesflets crossed, 
the biuiideMtorm was indirated as bemg overhead Changes ot 
wind, hurricanes, and other phenomena were to be shown by the 
various cunous and beautiful musements of the leaflets and 
stalks These mosements undoubtedly took place, but when 
the plant was submitted to the unprejnaiceil otiwrsabon of Dr 
k W Oliver and Mr !■ E Weiss, at Kew (.aedeas those 
gentleman faded to find any connection between these movements 
and the weather anil Dr Obver maile a report on the matter, 
which hits the heart of the whole subject of plant movements, by 
asenhing them for the most part to the agency of b^t and 
moisture Mr bcott, of the Meteorologicu CHfice, ^vc the 
finidiing stroke t > the theory by proving that the movements 
had no conneelton with either cyclones or with earthquakes so 
that the sensitive plant may he considerid as out of the list of 
weather guides in spite of having beep niodit Ihe subject of an 
k ngbsh patent 

It u a must tummun oliservation m the country that a hige 
crop of hipa, haws and holly liemes mdicatea a severe winter to 
follow, and it is generally pointed out that nature thus provides 
winter food for the birds Tbu, too, is a fallscy 

Inother weather fallacy for which artists are responsible is 
that flashes of lightmng take the fiirm of lung angular lines uf a 
ugzag shape, and uf which I show you an example, Uikeu from 
a work on the subject This when couipored with the next 
view, wluch IS a photograph taken direct from nature, shows 
tlut the artist had very little understood the true form of the 
lightning flash, which consists of numbers of short curves jounng 
each other, something like the course of a river depictea on a 
map, or in some degree like the outline of a clump of leafy 
treea seen against the sky But, as far as I know, there were, 
only two artists whose acute vision saw lightning in anything 
hke Its true ftirm One was Turner, who Tong bafiire the time 
vi photography, snatched his ligbtniiig.flashes with a penknife, 
muing short curved dashes across the jneture , and the other 
was Nasmyth, the astronomer and engineer, who also saw the 
lightning m its true form and duly noted the some, only to be 
confirmed jrcars afterwards when it became easy to photograph 
the lightning flash itself While on the subject of bghtmng, I 
may mention that it i& recorded that in one case at least a 
rbramatw man whu had been confined to bed six wedcs, re 
celv^d a shock from a stroke of lightning, lumped from his 
bed, and ran down stairs completely cured. This is related in 
the Gfnt/tma» s Afawosiiw for June l8an 

It bos been often stated that the noiie of cannon will produce 
mm.o^it wnot unusual in the Austrian Tyrol to hear the church 
beUs Idling to avert thunder These arc fallacies The ex 
periments m America made recently to test whether ram could 
be prodjfced by eaploduig a large quantity of gunpowder m the 
ott, cesatted in nothing except noiae and smoke though the 
thw was well worth trying 

Empoloclet of oU u edited with the invention for chasing 
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away the Etcfian windii by pkctng bottle* made of the tkins of 
asses on the hill* to receive them Timaeii* relates this After 
heanng thi* about Empedocles, one is not sariHiied to team that 
he thoufiht there were two nina, that the moon wa* shaped like 
a dish, and that the sea was the sweat of tte earth burnt by the 
sun All this will be found in Stanleys “Lives of the nuto 


s proposed m Ihim This, too, w 


Uowinc away 
fallacy 

To give an account of all the vanooa ceremonies in savage and 
civilian countries which have been resorted to for the purpose 
of chaining the course of the weather, would be here impMole , 
but such ntes have a cominun origin and a common result They 
begin m error, and end m failure In India, the ram pid is im 

supposed to be a celestial princess, who held a vaae of ram, and 
wnm her brother struck the pitcim, men heard the shocks in 
thunder In Polvnetu rain comes from the angry stars, stoning the 
sun, while in Burmah it is still the custom to haul down ram by 
jmtling at a rope New Catedonu has its regular rain making 
class S pnests, and in MoffitU s time the rain makers of South 
Africa were held m even hi^r estimation than the kings, and 
on the other side of the world the Alaskan propitiates the spirit 
of the storm bv leaving tobacco for him in a cave In our own 
country, too, there have been weather witches of various grades 
and one described m Dnyton s “ Moon Calf - 

‘ Could Mil m idii to any ons that uoukl 
Buy thsm far money farctng them to hold 
What tUM alM iMcd lie them in ■ thnnd 
Which ev or aa tha Mafarur undid 
rtiey roM or sci nllod aa hia Mila would drive 
T1 die same port ivfaenat he would arrive 
The binlanders at one time drove a prufitaMe trade by the sale 
of winds After being paid they kmtted three magical knots, 
and told the ouyer that when he untied the hist he would have a 
good gale, when the seumd a strong wind and when the 
inird a severe tempest ^ Sir Walter Scott also mentiont that 
King bnt, also called 'Windy Cap could change the dircc 
lit n of the wind by merel) turning hu tap rrund upon hu head 
and old Scotch women are mentioned who, for a constdera 
tion, would bring the wind from any desired t^uarter'' The 
Mandan Indian ram maker had a rattle liy the noise of which he 
called down ram from heaven by the simple (irocea* of keeping 
on long enough It is safe to say that these art all fallacies 
h mni the ram makers wt nny now turn for a moment to the 
almanack makers and any me whowiUlookupan old alnuuiaik 
< f the uirly part of the iMt century will find the greatu' part t f 
It filled with lucubrations on the mfluenct of the stars and con 
stelbui oa he will also find a c. ilumn giv mg for cveo day the parts 
of the body which ore particularly under the celestial influences 
on the given ilates and when one sees for the first lime this 
column reading—head chest, legs knees feet Ac one wonders 
what It can mean , but it was thin so well undristocxl as not 
even to remiire expUnation and there was generally too a rude 
woodcut of a hideous human figure tattooM with the various 
signs of the zoebac to show the same thing The snit ot know 
ledge that poised for nKteomlogy in 1703 may be learned from 
the following extract from * Meteorokme’ by Mr Cock 
Philomathemat 1703—0 rue liook in the pusseviKn of Mr 
Symons 

“The twelve signs aie divided mto four sorts for some lie 
earthy, uthere watery a thud sort aery, and the fourth sort u 
fiery ’ The author then goes on to atate that Juptcr in the 
Skmker (whatever that may be) opposed by Saturn in the I ion 
dul raise mighty South west winas Obsene when a 

planet is m an earthy s^ he was lately dried un by peramhu 
laung a fiery sign ami after ihat, immerliately having made hu 
|irugress in an earthy sign is ((iiite bound up from moikture ’ 

It seems incredible that our ancestors, only a few generations 
bock, tould have bought, |iaid for, and believed such stuflf as 
this The early almanacks boldly gave a prediction for the 
weather for every uay in the year but after a time confined them 
selves to a general statement of tha weather for instance ‘ 1*011 
ndge s Almanack ” for 1835 has tite fUlowing prophecy for June 
“ Fertiliaiirc showers attended wbh thunder and Iwhtnu^' — 
this dogs fiv the first ten days “ pair and at tunes hot for the 
middle of the month and ‘ nfreshnig ram for the grass aftd 
corn for any bme between the aist and the end of the month 


Authors of weather almanacks hod already begun to seek 
vagueness borne of these almanacks rose to a great 

_ty on the strength of tme lucky guess , and I think it is- 

_lirfthlsiamePaitn^salmBnack or some other of the efass, 

that It owed ite reputation to acunous prophecy of extraordinary 
weather for July 31 when bail, rain snow thunder, &c , were 
freely indicated Eorgetlmg that the month hod 31 days the 
almanack maker had omitted to insert the weather prediction for 
the last day and a boy wa* sent from the pnnbng office to know 
hw the space wa* to be filled up The weatOM prophet was- 
too busy to attend to him, but at hut in a passion, said “Put 
down flail, ram, snow, thunder, anything , and the boy 
takmg It literally told the cotapositor, who duly set into type- 
the extraordinary predictioa, and which by a freak of nature 
came true, and made the fiune and fortune of the almaiuck. 
maker This story, if not true, u at least ieu fretate, and shows 
the force of the bard s statement— 


The Brttisk AlmatuuL for 1831, ixibhshed bjuthe tsefhl 
Knowledge 'vociety had no weather predictions 

Patrick Murphy published a popular weather almanork, anrt 
hu fame is saiu to We commenced by a lucky hit in one of the 
mriier issues by which he indicated which wmuld be the coldest 
day of the year There is a copy of thu almanack for iSfi m 
the library of the Society and some former owner has evidently 
taken the trouble to pWil m the actual weather opposite to- 
that predicted There were, according to thu annotation, 89 
incorrect fiirecasti 91 doubtful, and the rest correct 
This I atnek Murjfoy was not a mere charlatan He had a 
system, and though he differed from Sir Isaac Newton oiul the 
Royal Astronomical Society, he gave much study and rtsearch 
to the subject of meteorolW—as shown by hiv vanon* books 
There wu an Astro Meteorotoincal Society as late as 1861, and 
we have some numbers of it* Reterds in our library 
Next comes the subject of weather prophets as distinguished 
from mere almanack makers , and who profess, sometimes for 
pelf at other times for honour and glory to predict the weather 
for any future diti These are always arising and they do not 
lack a certvin number of followers, who, possessing a lai^ angle 
of credence duly trumpet forth the successes their chi^ 
when they are so fortunate as to make any The stock in trade 
of a prophet is of a slender and cheap description He must 
have an invrenlive mind, a store of self confidence an insenn 
bibty to ndicule snd above all, a keen memory for hu sue 
ctsses, xnd a prompt forgrtfiilness of hu fiulures He should by 
chf ire have a the ry and thu should be of the eUstu. order so 
that if a ivredicted evtnt does not punctually occur he will be 
ready with a sc rt of eodiul to amend it HeiiLe we find that 
the finng of guns has been cited aa a sufficient reason for falsi 
fyii^; -v weather ptedicuon and radways too are said to have 
an Werse influence, one author (not a prophet) teUing us that 
they may be considered os ' huge winnowing machines, per 
petually fanmng and agitating 1*“ -""'*- 


a, probably 
effirets, as- 
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ploughing the air -u it were and causing wave* oTvast 
which invisibly enlarging bke the waves of the ' 
meet each other ebah, and { 
resultants fn m adverre motions 
One of the first weatlier prophets mentioned m that del^tful 
old book Stenley s ■ Livea of the I’hiloaotdicrs was Demo 
entus, the Milesian known os the ‘ laugfong philcMpher, 
who foresaw s dearth of ohve* and by buying up all he could 
get m»ht have made a fortune, but gave it hack to the bargamen 
with the remark Vnu can see now that a philosofdier can get 
rich when he pleases Then there was Pherecydas, of whonv 
Pythagoras was a favourite pupil, who ptedicted an earthquake 
three dMs in advance by the teste of the water from a certain, 
well Perhaps the eartiest of all was Fhjab, who from the to]> 
of Carmel pomted out the coming squall cl^, and predicted 
a great rain He forms a good model fur mutation to the 
modern weather pro|diet*, for he did not proifoesy until he saw 
the storm coming and he made no secret iff hi* method Me 
have still amongst us m our country mostly wnthont hemour, 
seers who supply us with weather predictions in various forms, 
from the modest duodecimo almanack to the Afauig broadsheet 
which compels attention, hut it would be a task too kmg to 
rater on a systematic refhtetioa of their contndictoty guesses at 
the weather Ihe fast of these braadriieets tbu cai^t my eye 
^ ^ the days of the gale of December which Mr C 
Harding has described to ns, the tame announcement of 
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*‘«iiera]ly overcast ’ fhu did not err on the ode of boldness 
wnsn considered with reference to one of ^ severest gaks of 
tkecentniT 

A Spanwi peasant whom 1 heard of m Andalucu, and who 
had the reputation of a weather proidiet, wisely said, if you 
want to know the weather for to morrow, ask me early m the 
morning The Indian weather prophets who made a feJure had 
to te luent altogether for the rest of their lives, and this causes 
us to regret that some of our own seers were not bom in that 
dutantlaad 

As to the so called weather forecasts they only come under 
the title of this paper when they &il and u eight out of ten are 
said to be correct, I shaU only say that they are honest attem^ 
on the part of avihsed governments to warn their people as tar 
as possible amunst the inarch of known disturbances 1 could 
snsh that the term ‘weather indications'’ or "indicated 
sreather' had been adopted so as to make this plain to all, and 
that oftener, when the sigiu were vague, are had the simple 
announcement of no change indicated 

The director of this system so well known to us and who is 
playfully called the “ Qerk of the Weather,’ sometimes receives 
valuable hmts even from children, and 1 must quote one such 

" Please, Mr Clerk of the Weather, tell the nun, snow and 
hail to stop for the afternoon, and rain m die ni^t ’ 

I may conclude this section by saying that it is a great fellacnr 
to suppose that there is such a thing as a weather prophet All 
the great authorities agae that in the present state of our know 
ledge no human being can correctly predicl the weather, even 

And DOW we must constder a class of weather fallacies of 
which the victims can only exate in a well regulated mmd feel 
mgs of sadness and compsssion, rather than the ridicule to which 
«t first sight they seem more naturally entitled I mean those 
weather prophets in whom the delicate mechanism of the mind 
«s touched by disoider or decay, even if it has not already fallen 
under the stroke of complete dementu, and who bebese that 
they caa aol only foresee the weather, but, by an effort of their 
own minds, control the elements and compel the clouds. 

These patients 1 had hoped only existed in small numbers 
but, on perusing the correstxindence of a promment meteoro 
log^, kindly lent me for the purpose, I find that there are many 
of thu class whose name, like that of the anaent wanderer 
among the tombs, is ' Legion, and who still come on each 
prepared to drive the chariot of the sun, or Iw an exertion of 
lus own will, odylixe (the word I suppose will come) all the 
powers of nature 

Dr Johnson s Astrononier says in ' Rasselaa ’ —" Hear me, 
theiefora, with attention I have diligently considered the 
position of the earth and sun, and formed innumerable schemes. 
In which I chan^ their situauons I have sometimes turned 
aside the axis the earth, and sometimes varied the ecliptic 
of the sun, but I have found it impossible to make a diipositioo 
fay which the world may be advantaged What one region 
gams another Ioks Never rob other countnes of lam to pour 
it on thine own " 

This type of patient, as well as those who would use thmr sup 
posed power for the purpose of creaung fin* weather during the 
holidays of the people, belong to the more noble sort, but ther* 
have been others, like the notonous I- nar Bungay, who for sordid 
reasons have profess e d to exert a umilar power The only 
wonder w that anybody ever believed them 

Now, as this mslady of the mind is not incuiahle, 1 will ven 
ture to offer a practical snggjmtioa, and would recommend these 
paboits who Imve nutwd themselses into (te bsdief that they 
posMss the keys of the weather, to seek thftM|bfoP <» « summer 
aftemooiv—the air and excrciae will duHiHtoM—and wateh 
the fine fleeces of cumulus cloud as tbev W maitMtieally across 
the sky, each with lU attendant ffiaddw b^w Let the patient 
concentrate hw attention upon one single feathery doud, and tr> 
by the exertion of bis utmost fbree of will to make it pause for a 
monient m lU career, aDd,j£tefiMl«—“as fell full well he may 
—dien let him banish fiosnJptnftid for ever the idea that he can 
fay his own will dominate llfelsa^ firmament And if be las 
ever jpme mto ftiM nptfti the iubjeet, let Mm go home, and. 


ever gone mto ftiM nptfn t 
like iRnspero, hw 1 

* ttaMthaa i 
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of our own kings to the last man he touched for the evil- “ I 
wish you better health and more sense ” 

I ronst be forgiven for having only made a selection from the 
vast catalogue iff fidlacics which have accumulated about the 
subject, and 1 must continue to regret that there are still people 
who are ready to believe that the saints’ days rule the weather, 
that the sun puts out the fire, that warm water freeics sooner 
than cold, or that a man is \ prophet because he says so himself 
This SorieM is clearing the ground of many weeds and already 
the fallacy of the "equinxitud ’ gsles has been ex{doded (l^ 
Mr Scott), while the churchyard ^ost of the supposed fiital 
green Christmas ’ has been most effectually laid by a recent 
statistical paper by Mr Dines 

Some one may ask after ill this cleanng away of fallacies— 
VHiat have we left ? and I would venture to refer him to all the 
patient work which is being done in various countries, and by 
which a real Science of Meteorology is being slowly built up, 
while to the outdoor weather student! would offer this consoling 
reflechon—There is still thi sky 


VNIVER<iITY AND EDUCATIONAl 
INThLLIuENCE 

Pros K H Churl h and Dr Fream have lieen offered 
and have accepted Honorary Professorships at the Koj-al Agn 
cultural Collet Cirencester These mnllemen were Ixith 
formerly profeswra at the CiUege, and Mh took part in the 
recent julmee celebrations 

ll would lie a great advantage to the numerous students of 
science and technology if the scientific works in all public 
libraries were arrange<I in a separate class, and catalogued 
separately ThishasbeendonefortheCentral PreePublic Lend 
ing Libn^ of Nottingham, by Mr J P Bnscoe the librarian, 
and Mr T Dent All the scientific books in the libran have 
been arranged according to the science to which they refer, and 
indexed according to suojects and authors The list w ill thus be 
of great assistance to students 

Nrw techmeal srhools presented to Winsfotd, in the salt 
district of Cheshire by Mr Joseph Verdm, at a cost of £6000, 
were opened by the Duke and Duchess of Westminster last 
week The m my is part of a fond of £a6 000 originally in 
tended to compensate pioperty owners from subsidences brought 
about by bnne pumnng As he was unable to transfer the food, 
the Chanty C ommissioners were apphed to and it was deaded 
that £12,000 should be used in the ereetion and endowment of 
technical schools at Winsford and Northwich 

Prbcboim a histoncal account iff the Owens College, 
Manchester, contnbuted by Mr P J Hartog to the enrrent 
Atetrd of Technical and Secondarv Pdncation, the function 
of umversity colleges m techmeal education u discusted 
Mr Hartog points to a fundamental dutinction establidied by 
the Ro^ Commission on Technical Instruction betueen (i) 
inslitutfons for the mstrartion of manufacturers and higher 
managers and (2) institutions for the instruction of foremen ami 
workmen engaged in imlnstnal pursuits He rightly remarks, 
however, that the distinctun is still vague in the niiiid of the 
public, and even in that of many cducabonalists It has heoome 
more vague through the use of the words ‘polytechnic’ and 
“ techniod srhooT to render the Cieitnan kMUum and 
Uikmscki hnkitkuit, to wMch they are not at all equivalent 
The petytukHuum ami ttckmnke /focAitiwIr educate manager! 
and manufiunniers, our polytechnics and techmeal achools, with 
their day-schools for lads and their night schoola for adults 
occupied during the day, tdu ate foremen and workmen It u 
nut ncrrissaiy to insist on the inestunable value of the latter 
class of school, but it is of the first importance that the puMm 
fhonid perceive the distinction referred to by Mr Hartog, and 
that th^ should not thmk that thqr are following the example of 
a country like Switrerland, which eleven yean ago wraa ^lending 
over ;^i4,ooo a year on the /ttneh Polytechnic, when they vote 
a huge anm to one of the many English polytechnics and 
te^nucal schools, now springing up ao rapidly with the help of 
ftinds denved from the Customs and hxnse duties while but 
meagre euppoit le given to the inetitutiOBS for the training uf 
mamgan and manufiuitnrers. As Mr Hartog niqatks. Ibt 
wuvendir collsgei combuse the fecnlbea of a (.eraaaa oe Sarjea 
univeiMn withIhoae of a pofytttkmtmm, but the existence of the 
techmeal part of the instnicuon given u often ignofcd kacanaa ft 
IS called umventty teaching, and not technical mstfuctlOD, afe# 
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because side by side with the teecMiig of acience there is the 
teaching of the humanities ’ The remarka conclude with a 
statement of the amount allotted from the public ftmda to 
umversity ccdieges Out of the sum avaikUe under the Local 
Taxation Act about Z6oo ooo a year la devoted to technical 
tducstion, but only gWen to icurteen onisefsity 

colleges m Engbuid and Wales m 1893-3 I7 twenty local 
autbmties, m addition to a aum d £a9ASO prosided by the 
Treasury, of winch nearly half (;fl3,306) went to the three 
Welsh colleges alone The support certainly seems insufficient 
for the great services rendered the colleges to the nation 
The third Report of Mr J A Bennioo, the Dirsxrtor of 
Technical Instruction m the County Palatine of Lancaster, 
was presented to the County Ccmncil a few days ago 
It is cluur from the report that every effort is being 
made by the Committee to expend jodiciottsly the funds 
at their disposal A sum of £16,^00 was distnbnted 
among the urban ind rural dutnets of the county last year 
The following amounts were voted for work in special sub 
lects —Navigation, £23/0 Sea Fisheries /300 University 
r xtensiun I ectures £y>o Horolngy, £*S 0 > Mining, £soo 
Silk Industry, £y)0 , numbing and &mtaiy Scienci £jSo , 
Horticolturt and Ike keeping /.joa Practicsl Agriculture 
(iticludmi, Vettnnary Science, Poultry keeping, and alheil sub 
jects) £tooo In addition to the ordmaiyanma allotted to eacdi 
dwtnot, sfiecial amounting to nearly £iooo, were made 

for thi purpose iif purchasing apparatus and ap|diances Uni 
versity College, Liverpool, and the Owins Colley, Manchester 
each received a grant of £400 Tot the same purpose Classta 
m horology are held at Preacot, but they are quite inadequate 
for the whole county, and do nut impart the thorough 
teaching, either theoretical or practical, that is given on the 
continent A deputation from the Committee sisited some of 
the Continental schools of Horola|re, and aa -i reault of their 
inspection they strongly recommend^ the establishment of a 
Cowty School of Hatoiagy, similar to the achool at (,eneva It 
was nnerwards resolved at a large and representative conference 
that It IS desirable to estabhsh a Technical School of Horola|w 
and Scientific Instrument makii», including electnral, optical 
and mechanical instruments both practical and theoretical, for 
the Oxinty of Lancaster 1 ffbets are now being mode to put 
this resolution into effect The estaUlshintnt of a sehool to 
afford effective teaching in sabiects relating to the silk industry 
IS also under constderstion It is proposed to found the school 
upon the model of the Seidenwm Schule of Wipkingen in 
/iinch For the purpose of providing instruction in piwtical 
agriculture, a farm and form buildings, covering nearly 150 acres 
has been acquired at Ilulton, near Preston A vote of £630 
was trade to the llama Institute for special couraes to agn 
cultural students, and a number of lectures on lulqects relating 
to agriculture were delivered in various parts of the county 
while agncultuial experiments were earned on in several 


SCIENTIFIC SERIALS 

Hiedemanti t AimaUn tUr Pkyttk taul Ckemu, No 7 — 
Abooipuon spectrum of pure water for red and infiia red raya. 
Ire F Aachkinass, The “ extinction coefiicienti ’ of water for 
the various wave lengths at the red end of the spectnim were 
determined by the bolomiter and calculated by the formula 

J = K-. 

when J IS the intensity of the incident, and J that of the trans 
mitted light d the tl^kness of the feyer in cm, 4 the basis of 
the Napierian logarithms, and t the “extmclion coefficient,’ 
which therefore means the reaprocal of the tluckneas which a 
ray must tiavuse m order to be reduced to i/r of its original 
intensity Of these extmcUon coefficients aoo are given, for 
wave lengths extending from o 4500 a to 8 49 m minimum 
u M X = o 5375, being o 00005, ««» maximum of 3733 is 
attained at A = 3 oa n A second maximum oceun at 6 09 
but between 6 7 and 8 5 the values of the extinction coeflkaento 
vary only between 700 and 900 —Absorption of ladunt heat by 
bqi^, by Charles (nedel The hqdids investigated were 
carbon compounds comsmul in cells between an iron bkick and 
athermopile Among the lesulfecilittiiiedare the foUowing— 
WhcMvw, in a diemical com p ound, H, O, HO, or N are re 
placri IreS 00 halogm, the transmittance of the solutioii is 
4 BnnderaMy weieased In homofogous senes the transmittance 
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IS rmUrly changed by every addition of CHs> hut the direction 
of this change depends upon the nature of the other atoms con 
tainsd-iil the molecule The absorptive power of a comniand 
does not essentially depend upon the sire of the molecule, but 
seems to be a property of the constitnent atoms The greatest 
influence is alwam due to H, N, and also O In laomertc com 
pounds the disthennaiKy u different and the diifetence is not 
imly connected with the difference of atomic volume of the ele 
menlary atoms but also with the difference of Imkage of the 
atoms amongst each other, m saturatid compounds the dm 
thermancy Umnsmittance) always increases with the atomip 
volume The determination of the dmthermancy is the most 
debcale test available for the purity of organic liquids or salts 
which are soluble in highly dwthernumous uqnids. 


SOCIETIES AND ACADEMIES 

I ONIION 

Royal Horticultural Society June as —Mr McLachlan 
in the chair —Mr Wdaon exhibited a pot containing some seed 
ling planu, in blnssom, of the North British species Pnmmla 
r etna which is f und in pastures erf' Orkney, Caithness, and 
Sutherland The flowers are homomorphic not having the 
stamens and pistils of different lengths at in most other Pnmulas. 
—Mr Jackman exhibited small trees of Aofwc sykattea with the 
leaves small entire and round As the trees exhibited an erect 
form, with short branches, it would sdem to be the result of some 
check to growth the form of the leaf representing a less deve 
loped Male than that of the ordinary of tree —Mr Coli 
nette, of Gnernsey forwarded some hazel wood found in peat 
near the coast of (,uerntey, containing flmt im|dements, atone 
rings xnd pottery presumsbly neoiRhic No hazel la now 
known to be indigenous to Guernsey —Mr McLachlan ex 
hifarted specimens of Afetanesiama tcalare attaeheil to flowering 
stems c f a grass Gfycena Jltntaiu 

July33 Dr M T Masters described a curious caw of CV^ 
/eAwm malformed received from Messrs SanderandCo .mwhich 
the sepals were normal, but the two petals and lip wrerealisent — 
Dr Bfasteis also drew attention to s peculiarity m the venation 
of the lobed leaves of Lavandula dentata —Dr Ch B Plowright 
forwarded specimens of the parasitical fongus A-eidtum nym 
with the fillosnng observations "This Auiiaiuiiv 
luw been stated by Lhodat to be connected with the Puccinia on 
Sttrfu^ lacMdrt In November 1877, I^etnta tetrft was 
found floating in the nver Ouse at Kings Lynn Duniigthe 
past wuiter I feund it on the bulrushes (9 laautrts) in the 
* Old Bedford at Fanth, Huntingdonshire On revmting the 
spot this Jtiljr the Fcidinm on Villsrsia was met with in great 
abundance Dr I lowmght also wnl specimens of the fungus 
f’eiebnm dunefodte, wiOi wrnie remarks upon them —Wth 
r e fere nc e to the spanmens of fbes attacked by a fongus, tnxxight 
before the last meeting by Mr McLachlan, it was reported 
an examination made at Kew that “ the fongus is Emputa can 
gttmtrata, Thaxter (a somewhat rare qiecKt), parasitic on Dtp 
ten, espemally the larvee and imagines of Tipuhe Distnb — 
Rlllrope and Umted Stales Tba is the first teoordfor Bntam ’ 
—MM Leteibcr et Fils forwarded from Caen some growing 
plants of thornless gooseberry, from which they have issued four 
Kinds raised by M Kd Lefoct, of Meaux, Ffonce The usual 
tnple spiiics were either quite absent, or represented by mere 
rudimento only — Mr CsiuwU sent some trusses, snth small 
jagged edged petals of a enmaon colour approximating the 
original adtd fonn They appeared among his long wfected beds 
of sweet Williams the moiguM of the petals being rounded and 
smooth 

Pakis 

Aeadeniy of Sciencoa, Augast $ —M Marey m the 
chair —Lxmroental study of the transverse vnbrstMOs of cords, 
by M A Cornu The complex vibntioiis of strmgs produeed 
as in actual musical instrumoits have been studied llie tians 
verse vibrations of a string, eaated m any sray whatever, ore 
alwmya Bccomiiomed by tonioaal vibiationB, the torsional alas 
tiaty of the cord taking effirnt m the same way as the transverse 
component of the tensKm Not only ui the actuid vibration 
! Implicated b> thew toraowd vibrations, but, m many eases, 
the transverse vibra'ioas are themaehres rendered mole eumplex 
by the feet that strings are seldom or never s y n ime U ieal about 
their axes The vibrations have been studied tqr means of very 
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faght nunron attached prefetabiy to the poitton of the itnne near 
om iti pointi of attachment or a node Ijgfat figurei umilar 
to Umuioai flgurea have been obtained With the mirror at 
tachcd parallel to the aat, all the component* of the \ibratian 
«ie | when lU pkne u per^dicular to the axii, the 

tomoaal vibcatiolll* are diminated —Some connderation* on the 
cooiUttCtioa of great danu, by M Maurice lAwj —The inter 
nattonal committee on glamen A note by M F A forel 
From the obaerved fimU ttu deduced that the nneial behaviour 
oTgladen u mdividuBl and tpecial to themtmvei There are 
aome trait*, however, wbmh appear in certam caaei in con 
nectum with the whole of the elaciera of a country The 
duration of the OKillations of glamen u, meaaured in yean by 
ten*, the mean being at leait thirty or forty yean The eamc. 


.n the Alp* The committee ask the co operation of acientific 
obterven to aacertam whether there is eoincidence, alternation, 
or lack of agreement in glacial vanatioo* (a) In the different 
daciera of the same continent, (b) in the glacten occurring in 
the Hune henuaphere, (<) in the glacienof all parts of the earth 
—On the Brownian movement, by M C Maltdsos The con 
elusion I* drawn that the Brownian movement is a capillary 
phenomenon —Lighting by luminescence, by M A WiU 
Lighting by means of s vacuum tube in circuit with a Holtz 
machine or Rnhmkorff coil i* proved to give a smaller propor 
tion of heat in relation to the quantity of light develops than 
any other mesnk of obtaining hght yet the light so obtained 
requires the expenditure of much more energy per csndle power 
than ordinary sources and hence the deposition of appuattui 
will require to be very much modified before light can be pro 
duced commercially at a low temperature - On the nuclei of the 
Uredmue by MM O Poirault and Raciborski—On diphthentic 
anti toxin, by MM (luenn and Mac< The active substance 
ai^iears ti be of the same nature as the soluble ferments classed 
under the name diastase ’ —On x toxic substance extracted 
from the sunraren d capsules by M D Gourfein —Instantaneous 
hyperglobulia, by penphenc stimulation , consequences, by M 
Jules Cheron llypodermic injection of artificud serum or 
atimulating actions on the sensitive skin sutfisce (such 




symptoms m patients snffenng ^m an'emia The result is prob 
ably produced by a sbmulation of the central nervous system 
followed by a bracing up of the vascular system as evidenced ^ 
the increase in arterial pressure 1 he apparent increaM m the 
numbers of red rorpuseUs is caused by the greater extravasation 
of serum brought about under the greater pressure 


New /faiavd 

Fhiloiephieal Institute of Canterbury May i —Mr 
C W 1 umdl on ' true instincts of ammols The definition 
«f the term instinct has been greatly narrowed of late 
years hormerly every act of an animal betokemng intelligence 
was asenbed to ‘ instinct, but the term u now restricted to 
acu which are performed m an apparently mechomc-U manner 
by generation after generabon and seem to be prompted by 
some other faculty than intelligence The author thou^l that 
the definition could be still further restricted Writers u^on 
the subject had not taken sufficiently into account how much 
the young animal might be taught by the old, and how 
much it might learn from imitation The migiatoiy habits 
of certain birds, for example, were always set down to 
instinct, but birds usually mij^ed in flocks, and, in any case, 
with the youim bird it was '^follow my leader The same 
remark af^ied to the periodical migntion* of the Norwegwn 
lemming, the mlmon, and other animala The neit building 
hohtU d biid* could be nmilaily explauied, and even tuen 
extraordinary habits as that of the Auaiialiaii Megapodida, 
which fbrmM immense mounds of vegetable and other matter, 
and deposited theu wg* in the midst leaviiw them to be hatched 
by the heat evolved frm the fermentation oT the decaying moss. 
Tm beaver’s remarkable halat of constructing dam* and canals, 
aome of which are of great antiquity, and whicb, if constructed 
by human beings would be deemed proob of considerable 
engnieenng skill, illustrated the author * argument The young 
heaver temained m the parental lodge unti) the summer « 
Its thud year, when it began housekeeping for itself, so that it 
had abundant opportunity, during it* youth, of receiving 
iMtruetion fiom lU elders >n the peculiar svays of beaverdom 
aild when it did make a atari m bfo upon its own account, it still 
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skill by cxpcnencc Cats, dogs and monkey* insti^cWd and 
corrected theu young and the adult carmvota tas^ theu 
offipnng how to captuie and lull theu prey Some of Bw most 
remarkable so called instineta displa^ by animals oould be 
accounted for m the same way, and when we come to onolyae 
theae mstincts we found them to be nothing more nor less than 
raaol habits transmuted from generatiwi to generation, and 
acquired m a similar way to that m which the racial habits of 
mankmd are acquired Mr Purnell then referred to the smgular 
instmct of the huanaco which in the southern port of Patsfonra, 
resorted to ancient dying places, whither all milividaals inn a hit 
ing the surrounding plains repaued at the approach of death 
Mr Hudson, author of ‘ The Naturalist m La Plata, attrdwtea 
this practice to the pwscssion by the huanaco tk 'a fixed 
immutable instinct a heredUary knowledge, so that the young 
huanaco, untaught the adults ' goei akme and unerringly 
to the dying place Mr I urnell conddered this an unwarranted 
assumption, and that it was a fiu more likely supposition that, if 
a young huanaco wxs i» extremts the older memben of the herd 
expelled it from theu ranks as other ack or w ainded animals 
are usually expelled by thur follows and indicated to it whither 
It should go Traditional and tnbal memories, perpetuated by 
communication frem old to young, would account for such 
hxUts as the hive constructing habits of the bee and the 
domestic and military habits of the various species of ants, 
which were so commonly regarded ai typcai of the more 
wonderful deielopment of instinct in the lower animals 
The fiict that many so called mstinctive sets were reall) the 
products of education and expenenee did not clash with the 
view that animals ini|,ht be and probably were bom into the 
world with a bereditar} predisposition to certain tnbal habits 
whch rendered instruction m those habits easier and more 
effective The mental like the bodily structure of any 
individual animal was the sum and outcome of all itspr tgenitois’ 
fiu:ultics, and just as ils liodily organisation was better fittid to 
perform certain acts than others so its mental orgamsation was 
better fitted fur certiin mental operations than otben Body 
and mind were correlated and developed m unison The web 
building spiders secreted web Iniildmt, material in their bodies, 
and possessed highly specialised organs enabhng them to produce 
the material m such manner and quantity that it can be used m 
the c nstraclion of snares and just as this specialued anatomical 
structure has gradually been ev iKed from simple beginmngs so 
the mental fimully required fur the construction of snares has 
been evolved with It The spider is, so t> speak cmiuwed with 
mental as well as with motomical spinnerets. If we eliminated 
all such habits as might have been acquired from teaching or 
observation there were left compTiuiively few fixed halnls of 
animals which 111 the pasent state of our kn iwledge could not 
he occountid fir l>y the individual having received instructior 
from Us follows or gained knowledge from Us own observalim, 
and It was to such lubits that the author proposed to confine the 
term ' instinct Fur the l urposes of this ^per, he would call 
them true instincts These true instincts were found almost 
solely amongst insects By way of illustration he would 
take the case of the eaterpillor of x butterfly (Ihekla) which 
fed within the pimegranale hut when full grown gnawed Us 
way out and ihen imicecdtd to attach with silk threads the 
IMHnt of the fruit to the branch of the tree so that the fruit 
r ttkl n>t fall before the metamoridioses of the insect was 
complete Here, there waa apparently no meant by which the 
caterpillar could receive instruction, since no visible inteic lurse 
took place between the liutierfly whov offipnng the caterpillar 
was and the caterpillar In ctmsideriiw this problem we most 
firmly grasp the foct that although the caterpillar, the pupa, 
and the unago were, to outward seeming, three distinct animals 
m reality tn^ were but varying {foase* of the some animal 
Therefore the msect possessed the ^werof inheriting memones 
We could understand how the memory of an uihmted habit 
useful and common to one phase of the animal s existence might 
readily be tranamitted from the perfect insect to Us oCbpniig 
throu^ the various stage* of tmU cApnng’s existence The 
order m which these memones were transmitted would be the 
order in which they would mamfest thsmselves m the new life 
mrete Dnl, then, the Thekla possess the power of transmitting 
the habit referred to? It appeared not unreasonable to sup 
poee that such a haint might become (metaphoncally speaking) 
ao UMmuied in the mental coasinution of the animal as to be 
capable of transmmioo from parent to ofBqsnng Theltfoofan 
inaect was di«(t end monotonous and its range of lo omotion 
limited , Its world was a small world , it enjoyd httle scope for 
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vanalion of habit, and iti Ha>» of Ufe comaquently tended to 
IiLcome stneotjrp^ upon lU mental •yttem, atul 10 tranimitted 
from aeration to generation Aa the mental nature of the 
aninial grew man complex, imtuictt became mme rare, becauae 
the ammal exerciaed more choice^ln Ha actions The fact that 
the nervoua system of the Invertebrata wu materially different 
from that of the \ ertebrata, was fhU of aimiificanec m this con 
nection Vmongst true instincts he womd class such acts of 
protective municiy as those performed by the Phasmidee al 
though their allegra practice ot shammmg Math might possibly be 
constitutional JkthaiOT, Which had misled observers The fcar 
which young animals, including children, usually manifested 
towards what was really dangeaous to them, might also be classed 
amongst true instincts, althou|^ recent experiments by Prof 
Lloyd Morgan proved that the fear eras not univerial Mr 
Purnell next discussed bpaldiqs s experunints snth newly bom 
chickens, ducks, pigs, &c , whiA wrent to show that the young 
of these animals wore capable’of performing many acts, ap 
paientiv intelligent, without instruction It must be borne in 
mind that the yiaing fowl, duck, or pig came into the world 
with Its intdligcDLe pretty fully developed, although it grew 
wiser as il grew older and all the acts mentioned w Spalding 
wen. intelligent acl^ not acts perfonued m an unvaimng Mshion 
but acts vsmng with sumundmg circumstances He therefore 
conclu led that these acts could not be attributed to instinct,, but 
were directed by intelligencL What he had duioniinated true 
instincts sogmisted an analogy with reflex actions but the 
analogy was fitU-iciuiis Singleness sms of the very essence of a 
reflex acti-m The action might be Complex in its manifestation 
but It -was essentially one ait of which active consciousness and 
reflex action were contradictory terms \ true instinct com 
nionly insolsed a sequeme of acts directed towsrds a definite 
en I while the acts wca ci nscwusly pcrfiinned 

Niw Sot IK Waiks 

Linnean Society, June a6 Pnf T W 1 : IHimI \icc 
President, in the ihstr —<<*) Aotis on the Omeo Hlaeks (#) on 
the Moiiaro Blacks with a description of some of their atone 
implements (r) a natue bunal place, near Cobbin, Monari, bv 
R Helms —D^npti ns of some new Armftdt of New South 
Males (No 5h by M I Kainbow Three new species of orb 
weavers if the nnus Ac/Siob from New Pnghnd amt Sydney 
wen. described the fact was reconled of a young bird 
(probubly F tnUa temperalo) havmg been caught in a web 
rf ttntntesaxn the sicinity of b^ney also that Mr A 
I Thorpe of the Australian Museum had seen an emu 
Wien (S/iMum malt kmm) entanglid in the web of 
one of the Ftpht! at Madden s near &Ue Plains (NSW) 
ilso at Cape ^o^k seieral of the blue warblers notably 
Malunu briwnu (Vig it Hirs ) and If amahth ((,ouId) 
It was pointed out that it is only yi ung birds ui I those 
f weak wing power that an arnstcil by such welis and 
doubt was expressed as to the correctness of the assertion of 
some wnters that lards so caught are devoured by the spiders 
The author also pointed out that each web is placM in jiositH 11 


of insects and that it is merely an acadenl when a binl becinnes 
entangled in the toil Thi paiier concluded with a description 
of the mode of coition in the NepMt and a list of the pniiously 
described Australian speri-oi of the genus On the methods of 
fertiluation in the CtodentatM (part 11 ), Iw Alex O Hamilton 
l^Ieven species of Dampura were treated Of these four arc 
usually cross fertilued by the aid i f insects but in the remamiim 
sesen while cross fertilsatmn is posable by insect aid yet self 
fertdisaUon must oicur more commonly —(in a newr fossil 
mammal allied to Hyp mmtu, but resembling in some points 
the PlaguiHtaiuU, If Kobeit Broom The remains desenbed 
under the name of Murrutyi parvus are those of i small 
marsupial not laiger than an ordinary mouse The form is 
specially interesting inhaiingbut three true molars in each jaw 
and a yer/ laige grooved premolar with serrate edge setyaimilar 
to that found m the hocene genus NmplagsasUas Its affinities 
were dealt With at some length, and an endeavour was made to 
trace Its relationship phylo^etiudly —On some new or hitherto 
little known lend shells from New Guinea or adjacent islands, 
by C I Ancey Ihree new l>apaan specMS, vu Htmtpltda 
i(raui/nra, H/Mtua tuamoM , and Pvpsua taddama, were 
dMcribed, ana other knowra land ihellt fetxn German Mew 
Guinea were mscussed Hants of Nesr South Wales illustrated 
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No sm AcaitalaHigera,K Cumi,byR T Beker Thisbbyno- 
means a rare plant m New South Wales, and yet of the eeranl 
descnptioos thit have been published fttm time to tune, wH one 
IS sufficient in detail to accurately detenmne the speaea j m die 
Ipecimeiu desenbed m the Flm Austrahensu the pod waa 
kiconrectly matched The author gave the resuHa of an 
examination of perfect matenal from many localities, and hia 
paper should prove of Msistance m the future in the ehicida* 
tior of cognate species which at present are not easy of deter* 
mmation —DeKnplion of a new speois of Acana from New 
South Wales, by J H Maiden and R T Baker 
(K)TTIN< rs 

Royal Society of Sciences The NathnihUn, Part 2 for 
l8« contains the following memoirb of saenUlic mtereat — 
Ifebruary 9 —W Voigt Some applications of the thermo* 
dynamic pntentud Franx Meyer (Jn the structure of dis 
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products of terpmol (4) the reduction prudurts of carbon 
K liedikind On an extension of the symbol (a 6) m the 
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of binary forms 
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TWO BOOKS ON ARCTIC TRA VEL 
The Great Froeen Land By Frederick George Jackson 
(London Macmillan and Co, 1895 ) 

Ice bound on Kolguet By Aubyn Trevor Battye 
(London Archibald Constable and Co, 1&95 ) 

OTH these books are well worthy the attention of 
every one interested in Arctic travel But little 
was known about the island of Waigati, and still less of 
Kolguef Both books are profusely illustrated, and pro 
vided with useful maps, but some of Mr Jackson’s 
pictures are borrowed without acknowledgment. As 
nught naturally be expected, the Samoyedes occupy the 
greatest share of attention, but some information respect 
mg the fauna and flora of both islands is added, and the 
difficulties of travelling are dwelt upon with considerable 
detail 

The “Great Frozen Land has been compiled by Mr 
Arthur Montefion from Mr Jackson s journal of his tnp 
icross the tundras of European Russia, from the Kara 
Gates to the Varanger F loid f id Ust Zylma and Arch 
angel In one of the appendices, Mr Montefion exptiins 
the object, method, and equipment of the Jackson 
Harmsworth Polar Expedition, and in another appendix 
Mr Joseph Russell Jeaflfreson adds some notes on the 
ornithological results of Mr Jackson s journey 
The nanative begns on August 25, 1893, outside the 
lagoon of the Pechora, and ends on January 18,1894, at 
Vadso, the frontier town of Norway The greater part 
of the book h is been devoted to the Samoyedes but the 
real object of the journey was neither ornithological nor 
anthropological otherwise it would not hive been under 
taken in winter Mr Jackson, as everybody knows, was 
planning an expedition to 1 - rant Josef 1 and, and the very 
practical idea occurred to him that a winter among the 
bamoyedes must g ve him a personal acquaintance with the 
difficulties of land travelling in the high north, and might 
suggest a successful way of battling with some of them 
Mr Jackson must be congratulated upon his editor 
Mr Montefion has spared no pains to make the book 
interesting The information which Mr Jackson him 
self procured, especially on the island of Waigatz, is 
valuable, and it is supplemented by quotations from 
Rae, Castr6i von Strahlenbetg, Purchas his Pilgrunes, 
and the works of vanous other travellers 
Unfortunately the ornithological part has not fallen 
into such good hands There are a dozen or more gross 
mistakes in the speUing of the names of the birds, and 
m addition there are some cunous inconsistencies In 
the preliminary observations we are told that Mr 
Jackm brought home “ of swans—not Bewick’s—but the 
common variety of that regon,” in spite of which the 
only swan in the bst (No a8) is Bewick’s swan Mention 
is nuule of grossbills (Does the wnter mean crossbills or 
grosbeaks ?) Of the little stmt (No 45) it is stated that 
the only authentic eggs were those taken by Middendorff 
There is no reason to believe that Middendorff ever 
found the eggs of the Tittle stmt The eggs which he 
records as being those o/t Trtnga nunuta were probably 
those of lytnga mficottu and possibly those id 
Trmga tukutmUt. The first identified eggs oS the 
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little stmt were taken on July 23 , 1875, W Mr Harvie* 
Brown, on the eastern shores of the lagoon of the Pechora^ 
and a few days later a score had been obtained by the 
expedition Other eggs equally authentic have since 
bem taken m Lapland, Novaia Zembba, and Kolguef 
It IB extremely unlikely that the idenufication of the 
species in the list is always correct No 10 doubtless 
r^rs to Phyllosopus tnshs, and not to the chifTchafT 
No 12 IS more likely to be a redpole than a siskin, No 39 
IS doubtless Egtaltlis kiattcula, and not jC curonua, 
and No 53 is more likely to be Stercoranus ncMardsom 
than eatarractfs In but few cases is the exact locality 
gven, so that on the whole we must condemn the list 
as worse than useless 

Mr Jackson went out on one of Captain Wiggins 
numerous voyages to the Yenesei, and was left on the 
southern shore of the Yugorski Strait, with little or no 
knowledge of the language of the country, to fight his 
way as best he could He was anxious to go to the 
Yalroal Peninsula, but the Samoyedes declined to Uke 
him there After reading the account of the difficulties 
which Drs Finsch and Brehm encountered, it must 
be admitted that their decision was very wise Mr 
Jackson wks, therefore, obliged to content himself with 
explonng Waigatz Island, and succeeded m making 
the detour m a fortnight The north of the island 
enjoys a milder climate m winter than the south, the 
Yugorski Straits being frozen over, whilst there is always 
more or less open water in the Kara Gates 

Winter came upon the adventurous traveller rather 
suddenly during the second week of October, and on the 
13th he began his sledge journey to the Norwegian frontier 
During the three months that this occupied, Mr Jackson 
lived among the Samoyedes and picked up many useful 
hints as to dress, food, &.c, as well as accustoming him 
self to camping out in the snow, travelling by sledge, 
using snow shoes, &c This mfbmuUion and experience 
will doubtless be of great value to him on his expedition 
to Franz Josef Land It is worth something to know, 
instead of only to suspect, that you have pluck to face 
the difficulties of Arctic travel, and every one wishes a 
safe return to a travellei who with but small previous 
experience has gone to try his luck in battling with 
enormous difficulties 

Mr Trevor Battye’s book treats of the journey which 
he made m 1894 to a still less known part of the Arctic 
Ocean The island of Kolguef lies about 150 miles to 
the west north west of the lagoon of the Pechora, whilst 
the island of Waigatz lies about as iar to the north east 
of that basin Mr Trevor Battye sailed from Scotland 
in the steam-yacht Saxon on June 3, and landed, with 
his bird skinner, on the west coast of Kolguef on the 
i6th, but as ill luck would have it, they went again on 
board, and did not finally leave the vessel until the 31st, 
after the ice had dnven them to the north of the island 
On August 18, a Russian merchant from the Pechora 
arrived on Kolguef and Mr Trevor Battye and his com 
panion left m his boat on September 18, and after a 
nineteen hours somewhat perilous sail, reached the mam 
land In two months he was back again in England 

Mr 'Trevor Battye appears to have kept a copious 
journal, and very interesting reading it is It bears 
infernal evulence of having been written on the spot by 
S 
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one who W4S well trained in habits of observation, and 
atcustomed to the drudgery of making daily notes of 
what he saw I he remarks on the peculurnties of the 
Samoyedes are valuable from their originality, and are 
an important contnbution to the ethnology of Siberia in 
Kurope The value of the omithotogical appendix is in 
strong contrast to that in Mr Jackson’s book, but it 
must always be remembered that Mr Trevor Battye is 
h mself an ornithologist, and travelled at a time of year 
when the country was full of birds Mr Jackson makes 
no pretension to any knowledge of ornithology, he 
travelled at a season when birds were lery scarce, his 
mind was oci upied with other thoughts, and he had the 
misfortune to entrust the few skins he brought home to 
hands IS inexperienced as his own 

Mr Tre\or Battyes iccount of the wa) in which the 
Samoyedes surround the geese when most of them are 
unable to fly, because they aie moulting their quills before 
migrating to the coasts of Western Lurope to winter, is 
most griphic 

On the south cast coist of Kolguef the sea is shallow, 
ind at low tide thcic is much sand exposed within the 
line of the outer barrier of piled up ice, which lies some 
three miles out to sc i In this lagoon thousands of geese 
retire tow aids the end of Jul> to moult their flight 
fe ithers When thc) are in this more or less helpless 
state, thc Samoyedes slip down in their boats through 
the fog and get behind them, and gradually dn\e them 
on shore, where a decoy net has been staked out to receive 
them Once inside this trap they are slaughtered with 
out mercy to piovidc food foi the winter Hie day’s bag 
was 3300 brent geest, 13 bean geese, and Ji white 
fionted geese lortunately for the two sptcics of 
grey geese, they moult a little later than the black geest, 
so that most of them weie ibic to fly Ihe Samoyedes 
told uui trav ellers that the bci noclc goose nested at the 
north of the island 

Ml 1 rev or Battye was fortunate enough to obtun 
eggs both of the grey plover and little stint Mention 
IS made on page aoy of the c ipture of two examples of 
the LUilew saiglpiper, but cuiiously enough this bud does 
not appear in thc omithologu.d appendix 

Thcie IS an interesting appendix on thc flora of 
Kolguef The cloudberry, one of the most delicious 
of fruits, which IS found on the highest summits of thc 
Peak of Derbyshire, and on the Craven Mountains m 
Yorkshire, was in flower by the second week of June, 
but the fruit did not npen before August 3$ 

Both Kolguef and Waigatz have an island climate, 
very different from that of continental biberia , and it 
might be said of both of them, as is frequently said of 
I apland, that they have eight months winter, and four 
months no summer fhe frequdit rams are no doubt 
very favourable to the growth of many species of plants, 
but they sadly interfere with the pleasures of camp-life 
When the north wind bnngs down fogs from the Arctic 
ice in June, and snow followed by ram in July, varied 
with thunder m August, and frosts in September, it 
requires some enthusiasm foe tnids or flowers to enjoy 
the fight with the storms There are, however, some 
compensations If there be little sunshine there » no 
night, and when the north wind blows the plague (d 
mosquitoes is sUyed Henry Ssebohm 
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ANOTHER BOOK ON SOCIAL EVOLUTION 
The Evolution of Indtutry By Henry Dyer, C £, M A, 

D be, &c (London Macmillan and Co, 1895 ) 

HIS work contains much valuable suggestion, many 
admirable sentunents, and a selection of choice 
extracts from the best wnteis on social philosophy , but 
It IS hardly what one would expect from its title The 
idea of evolution is, no doubt, more or less present to the 
author throughout his work, and some of its mam 
chaiarteristics are referred to and illustrated by the 
phenomena of industnal progress, but there is a want 
of system and of logical connection m the treatment of 
the subject, and an entire absence of the unity of design, 
forcible reasoning, and onginal theory which were such 
prominent features in Mr Kidd s work 

Dr Dyers book is an eclectic one, inasmuch as it 
adopts from previous writers such ideas and pnnnples as 
commend themselves to the author His frequent quota¬ 
tions are often followed by the rcmaik “there is much 
truth m this — ind it is sometimes lather difficult to deter 
mine what ire his own conclusions It would not be 
difficult for both individualists and soci ilists to hnd sup 
port heie to then own views , but the general impression 
made by the volume is, that the authoi is profoundly 
dissatished with the present state of society, and is 
inclined to some form of socialism as the only eflective 
remedy 

In the introductory chapter we find many of the objec 
Uons to socialism veiy strongly put, though most of these 
are objections to particular details rather than to essential 
pnntiples, yet in the same chapter we find statements 
of fact which answer many of these objections Thus 
we ire told (p 21) “Among the co operators, for instance, 
we find men managing, with the highest efficiency, con¬ 
cerns of great extent and imjiortance for salaries smallei 
than those of bank clerks They find their real salaries 
in the success of their work, and in the knowledge that it 
will lead, not simply to individual nches, but to the wel 
fare of the community, and especially of thc workers " 

After quoting from the late Prof Cairnes to the effect 
that no public beneht of any kind arises fiom thc exist 
ence of an idle rich class, he adds “ h rom a scientific 
point of view, and therefore from a moral point of view, 
no man or woman, unless physically or mentally disabled, 
has any right to remain a member of a community unless 
he or she is labounng in some way or other for the common 
good In every organised society, therefore, there ^ 
be no nghts apart from duties ” (p 37) This pruK^Sb 
IS thoroughly socialistic, and would lead us very fiu 
indeed , but here, as elsewhere, the author seems afraid 
to cany out his own pnnciples to their logical con¬ 
clusions Further on, he tells us that—'* In some parts of 
the country as much as between 40 and 50 per cent of all 
the deaths that occur are those of children under five 
yean, of age, a state of matters which is a disgrace to 
our civilisation ” , and, after quoting some forcible words 
of Lady Dilke as to much of England’s industrial great¬ 
ness being due to her practically unlimited supply of the 
cheap labour of her women and girls, he concludes “ It 
u therefore evident, both from an economic and a moral 
point of view, that the individualist system of industry, 
by Itself IS not sufficient to bnng about a stable soewL 
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'Structure * He describes hospitals as uutituuons “ which 
are founded for the purpose of taking in some of the waste 
products of our industrial and social system, and for re 
painng, as for as possible, the injuries which they have 
suffered ", and he adds “ Such institutions are sometimes 
pointed out as the glories of our civilisation They should, 
on the contrary, be looked upon chiefly as monuments of 
neglected duties, and the object of all social reformers 
should not be to extend them, but so to improve social 
-and industrial conditions as to render them almost entirely 
unnecessary ” This will be a new idea to many good 
people, but it shows that the author is for ahead of the 
average social reformer 

Again, he points out that the armies and navies of the 
worid afford most instructive lessons in collective action, 
and that it would be equally possible to have armies of 
men organised for industn^ work, and navies for carry 
mg on such commerce as was essential for supplying the 
wants of the community , and in his chapter on “ Indus 
trial Training,’ he shows how necessary it has become to 
supplement the very imperfect means now afforded to 
apprentices to learn their business by some systematic and 
well organised system under local or other authorities 

In the last chapter, on ** Industnal Integration, sug 
gestions are made as to the course of future legislation 
llie author thinks that it will be made increasingly difii 
cult for people to live upon unearned incomes, while the 
equalisation of opportunities will reduce the rewards of 
extra ability How this is to be effected is not made 
clear, but the author is decidedly of opinion that “ the 
resumption of the ownership of the land by the community 
IS a first essential to equality of opportunity ’, concluding 
with the rather weak remark, that “ the methods to be 
adopted to bring this about will require very careful con 
sideration, and must be comparatively slow in their 
operation " 

After quoting the opinion of the late Mr Werner 
Siemens, that the progress of science will lead not to the 
increase of great factories, but to the return to individual 
labour, Mr Dyer adds — 

“ The factory system will continue, and no doubt be 
extended, for the supply of the common necessaries of 
life, but the applications of electricity and other methods 
of obtaining motive power will enable large numben of 
small industries to be earned on m country districts 
This movement will ultimately bring about a society of 
intemted labour, which will alternate the work of the 
fiela with that of the workshop and manufoctory In order 
that the evils ansing from unlimited competition may Ik 
avoided, these departments of work will all ^ so co 
ordinated that a considerable region will, to a large extent, 
be self contained as regards its requirements, and will 
produce and consume its own agncultural and manufoc 
tured necessanes of life ” 

This conclusion has been reached by the present wnter 
and some others, mainly from broad considerations of 
economy But when it is set forth in a work which pro 
fesses to trace and discuss ‘‘the evolution of industry,’ 
we expect to be shown that it is a logical and inevitable 
result of the evolution that has occurred aiv^ is now 
going on This is nowhere done, and in this respect the 
book must be pronounced a failure, although there ss 
much in it with which every fhend of progress and every 
student of social science must heartily agree 

Alfred R Waliacb. 

ho, 1347, VOL. sa] 


MA VAN HIEROGL YPHJCS 
A Prtmtr of Mayan //teroglyphia By Daniel G 

Bnnton Publication of the U niversity of Pennsylvania 

Senes in Philology, Literature, and Archanlogy, virf. 

Ill No 3 (London Ginn and Co) 

LL who are interested m Amencan arch^logy (and 
especially those who do not read German) must 
feel greatly indebted to Dr Bnnton for his “ Pnmer of 
Mayan Hieroglyphics, for in this little book he has 
brought together the result of work done dunng the last 
few years in Amenca, England, and Germany, and his 
own extensive knowledge of the subject of which he 
treats gives the highest value to his selections and his 
comments 

That there has been a distinct advance made all along 
the line cannot now be doubted, and material for study 
has not only increased, but has been made more generally 
available to the student 

Dr Bnnton divides the Maya inscnptions into their 
three elements mathematical, pictonal, and graphic, 
and proceeds to review them in that order He first de 
senbes Prof f orstemann s interesting investigation into 
the Maya notation for the higher numbers, and then 
enumerates the vanous div isionsbf tiflle in use amongst the 
Mayas, and points out that the bnnging of these irregular 
numbers into unison with the lunar and stellar years is 
the difficult task which lies before the investigator 

“ We need not search [in the inscriptions] “ for the 
fects of history, the names of mighty kings or the dates of 
conouests We shill not find them Chronometry we 
shall find, but not chronicles, astronomy with astrological 
aims , rituals, but no recoids Pre Columbian history 
will not be reconstructed from them 1 his will be a dis 
appointment to many but it is the conclusion toward 
which tend all the soundest investigations of recent 
years” 

Whilst dwelling upon the elaborate and careful re 
searches of what may be called the astronomical school 
of investigators, Dr Bnnton does not fail to give in 
instance of how for they differ from their nvals, by quot¬ 
ing the explanation given of a cert tin senes of figures m 
the ‘Codex Cortesianus ’ which, in agreement with 
t orstemann, he supposes to represent the position of 
ceitam celestial bodies before the summer solstice, whilst 
Prof Cyrus Thomas says of them, “ It may be safely 
assumed that these figures refer to the Maya process of 
making bread ”' Such differences of opinion would 
seem to indicate that the study of the inscnptions has 
not yet emerged from the stage of guess work, and to a 
great extent this is undoubtedly the cose , but it is satis 
Cictory to mark how the happy guess work of the last few 
years, and the cnticism it has provoked, has led to a solid 
fbun^tion of ascertained fact from which a fresh start 
can now be made 

Under the Heading of “ Pictonal Elements,” Dr Bnnton 
gives us a list of the Maya gods and their attnbutes, 
gathered chiefly from old Spanish records Regarding 
some of those deities, he hu alredAy published some 
interesting studies m “Amencan Hero Myths’ He 
then proceeds to discuss the cosmogony of the Mayas, 
and m the following pages deals with the pictorial repre¬ 
sentations of the Maya divinities, refemng continually to 
the list pubhsbed m 1893 by Ur bchellhas in the AoU* 
tekrifi tUr JMttoltgtt 
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Student!) appear to be now fairly well agreed about the 
order m which the glyphs are to be read, and on the 
identihcation of the signs representing days, months, and 
some of the other divisions of time , but there still remains 
for ronsidcration a large number of glyphs to which the 
most vaned and contradictory interpretations have been 
given 

The most essential qualification for a student of Maya 
inscriptions is without doubt a thorough knowledge of the 
Maya linguage as it is now spoken in Yucatrn Dr 
Bnnton, who is a distinguished philologist has doubtless 
learnt all that imperfect dictionanes and grammars can 
teach him, and on that account alone would hold a fore 
most position in the investigation But the only waj to 
acquire the special knowledge which is now so much 
ne^ed is a prolonged residence in Yucatan itself, which 
can be reached m fave days from New Yoik, and it 
would be good news should we hear that Dr Bnnton has 
used his great influence in persuading some of the well 
endowed universities or colleges in Aintnca to establish 
travelling scholarships for the stud} of native Ameiican 
languages, and had placed the Maya language first on 
the list 


OUR BOOK SHELF 

Harrow Buftnfites and Mo(kt Vol 1 By J L Bonhote, 
M B O U , and Hon N C Rothschild, F L S, !• Z S 
8vo I’p XI and 95 Plate (H irrow Wilbec, 1895) 
Al the present day, n ituial history reteivcs consider tbie 
encour igement at our Urger public schools and colleges, 
many of which now boast a Natural History Society of 
their own, and publish a journal of their own The 
naturalists of Harrow School have struck out a bolder 
path, and ha\ e begun to issue a senes of manuals of then 
local fauna, of which this is the second, the first, by Mr 
Barrett Hamilton, hiving been devoted to the binis of 
Harrow 

The volume before us includes the Macro Leptdoputa 
to the end of the Noctua, and is illustrated by a useful 
plate presented by the Hon Walter Rothschild, repie 
senting the antennae of the three Bntish species of Ino, 
the neuration of Papdto nuukaon, and the egg, larva, ind 
pupa of Vamsw cardui 1 he second volume will include 
the remainder of the Mairo Lfptdoptera, and the Pbro 
phondif South has been followed for Latin names, and 
Newman for English names, and the indefinite term 
“variety’ has been verv properly abandoned 
The distnct included comprises, roughly speaking, a 
radius of about five miles fiom Harrow Hill, and in 
corpoiates the notes of i considerable numbci of 
observers the majonly being connected with Hat row 
School It consists mainly of a record of localities, 
times of appearance, and habits, with occasion il notes 
on species not found in the district, or on aberrations 
As a record of the present fauna of a restricted loc-ility, 
this little book will be of permanent value, in view of the 
changes which arc alw lys taking place in the appearance, 
disappearance, and vaiiation in distribution and abund 
ance of individual species One or two speacs which 
we should hardly have expected to meet with are in 
eluded in the hst, such as Lyctena corydin, but we are 
surprised to miss not only such species as Apona 
era/tfgt (which was common round London at the 
beginning of the century, though probably no Harrow 
records were kept so far back), but to find no FntilUnes 
recorded, except Argynnit se/tno, tuMrosyne, pMhta 
and Molitaa turtnta. The fondness of Famssa atalanta 
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for fruit IS noticed , and we may remark that V antiopa 
also shaiLs this habit with its congener 

Altogether, we have to coi^ratuUte the authors and 
the Harrow School bcientific ^lety on having produced 
a very creditable little book, and we hope that it will 
serve as an incentive to the members of other School 
Scientific Societies to go and do likewise W F K 

Hand list of Htrbaceous Plants Cultivated in tfu Royal 

Garden!, Ktw (bold at the Royal Gardens, Kew ) 
Aboui a quarter of a century ago, the border flowei s in 
which our grandsires delighted were all but pushed out 
of existence b) “bedding plants ’ and nbbon boidcrs of 
glaring hue Nurserjmen who had good stocks of the 
older favourites found them unsaleable, and discarded 
them accordingly Then came a change, largely owing 
to the influence exerted by Mr Robinson’s publications 
“Herbaceous ’ and “Alpine’ plants weie once moie 
received into favoui, and are piobably more numerous 
and more extensixely cultivate than ever they were 
Kew, as usual, h.is b^n responsiv e to popul ir dem inds 
In times well w ithin the memory of the present geneia- 
tion, the plints we speak of were giown theie, as in 
other botanic gardens, in ugly gridiron like beds, an 
arrangement which might have been suitable foi stnctly 
botanical puiposes, but which was as unattiactive as 
possible 

To obviate this, and to allow of the plants giowing in 
the most natural way possible, the new rockery was 
formed, mainly, we believe, after the pi ins of Mr Dyer 
At any ritt, it now forms one of the most attractive 
features in the gaiden, and with the flames and ‘ Alpine 
House, serves excellently to illustrate this class of 
plants 

A proper cat ilogiie, of course, became necessary, for, 
unfoitunatelv the names and descriptions in the most 
popular books on the subject, aie not to be depended 
upon Jhc present publication is an .alphabetical list, 
the only mfoimatiun given in addition to the nimes, 
being a mention of the botanist responsible fni the name, 
and a general indication of the native countiy of the 
plant 

The names of the botanical authorities are given in the 
contracted form adopted m scientific works but in a list 
of this character, winch is mainly intended foi unscientific 
readers, the nimes should eithei be given in full, or an 
explanation of the abbreviations supplied 

No fewer than fiexxj species, it appears, arc now grown 
at Kew, including, we see, as nviny as a bundled species 
of Carex 

A Manual of Book ktepine By J Thornton Pp 527 

(London Macmillan and Co , 1895 ) 

The late Prof Cayley is quoted by the author to have 
said of book keeping, " It is only its extreme simplicity 
which prevents it being as interesting as it otherwise 
would be” But what was simplicity to the master of 
puic mathematics is very far from being $0 to the average 
shopkeeper, as witness the testimonies of Official Re 
ceivers in Bankruptcy As Mr Thornton points out, a 
ral opinion imong uneducated tradesmen is that 
keeping was invented to conceal the focts , and 
therefore they think the least they know about it the 
higher is then code of commercial ethics This book 
will undoubtedly assist in removing such mistaken 
opinions , It IS the clearest exposition of the piinciples 
and practice of book keepmg that we have yet seen, and 
the most onmnal m design The science and art of the 
subiect are dealt with simply , the matter is arranged in 
an admirable m inner, and by subordinating details to 
pnnaples, the author has made his book worthy of the 
attention of all students whe wish to acquire a sound and 
scientific know ledge of book keeping 
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LETTERS TO THE EDITOR 

[Tk* EAt«r Jou not koU htmulf rotfonsUh for ofmtom 
prtsMd by htt e on ts f ot Ub ub HoUhtr can kt mnbrtaio 
' torrtifond mtk tho tonbrt rtjoctod 


The Univemty of London 
AfR THibEiTON Dyer now narrows hu attack to my nig 
geition that in voung on the new Charter, memberaof Convocation 
khould do so ‘ as at a Senatorial election, i c b; toting papers 
rhit seems a very narrow basis for so severe i condemnation 
The reason for this provision was, I presume, that as many 
members jf Convocation are proftsuonal men, masters of 
schools &.C It Ui in many cases difficult, if not impossible, for 
them to come up to London 

The provisi in appbes, I nuiy add, not only to Senatorud, but 
also to I’lrliamentary, elections I cannot see why Mr 
Thiselton Dyer should assume that a vote so taken would 
destroy the prospects of academic study in London Th-it, 
however u not an attack on me, but on the Constituenry 
High Elms, August 17 John I ubbock 


Plant-Animal Symbtotia 

In Prof Stewart s collection at the Koyal College of Sur 
eeons there is a preparation of a mimosa which jirotects itself 
from browsing snimals by poviding in its great thorns a 
dimicile for a speaes of vicious, stinging ants I believe 
this example of plant animal symbiosis comes from one of 
the West Indian IsWds, while on the mainland of America the 
same speaes of mim< sa exists but suffers greatly from the depre 
dstii ns (r animals, because there is no smtabic ant to c ime and 
ward them otf If my recollection of the distnbution is e irrect 
the following note of a similar phenomenon m South Africa I 
think IS of considerable interest 

In a recent tour through the Karroo, m search of the skeleton of 
the Dicynodons Icamsacrossamimosatree which here forms the 
chitf fuel, on one of the lower branches of which there were some 
very large thorns, one of these had a little oval hole bored just 
beneath the summit On breakmg it open, there issued an in 
credible number of ants considering that thev were packed in 
the space of a pair of spmes about four inches long and half an 
inch in diameter The asexual forms were of the usual two 
kinds the soldiers were about a quarter of an inch long brown, 
and very attenuated, showing very markedly the mtluence of 
surroundii^ on form , while the workers were scarcely half the 
sue of their protectors, and of a darker hue The sexual forms 
I did not see The antsemersed from the crack in a very sleepy 
manner and did not seem at w amressive, this may have been 
on account of the cold, which would affect them more than their 
relatives which live in the earth h mbedded in the soft wood of 
the stem where the two spines meet were several aphides, which 
thus were able to feed themselves on the sap of the tree and 
yet always be within the house of their owners In the West 
Indian thorn tree the leaves offer a further inducement to the 
ants to remain constantly near them by (aovKling at the ex 
tremity <f the leaffets little masses f a nutritious suUtance 
adapted to the digestions of thar guests, in the South Afhcan 
tree there u a mass situate at the base of the leaves, similar to 
that m the cherry, which probably serves the same object On 
returning shortly afterwards I found the anu had tKkked with 
all their tattle and I fiuled to trace theu whereabouts The 
locality was the gold fields of Spreeunfontein, m the Pnnee 
Albert distnet Ernesi H L Schwarz 

Cape Town, August i 


Deflnitiona of Initinct 

I HAVE read wth interest the abstract of Mr C W Purnells 
paper which you published in last week’s Mafure (p 383) 1 

thmk he IS in error m supposing that yoimgfairds do not afford 
us examplst of truly instinctive activities iHie way in which a 
young mooehen swims snth accurate coordinatimi, before the 
down u well dry after hatching, and before it caif^ralk steadily, 
u very instinctive I would suggest to Mr Purnell dwt there 
u a wide field for observation cmen to him among his native 
birds. If he will hatch some of them out m the incubator, aod 
carefully note what they can do prior to expenenee, and how 
their activities are modified by experience, he will help to solve 
some of the difficult problems of habit and instinct 
NO. 1347, VOL. 52] 


I have myself advocated a ristnction m the meamng of the 
term somewhat similar to that for which he argues 1 shall be 
obliged if you can find space for the mvwonal scheme of 
termmology thus suggeded in Naturul Stunco for Mw 1895, 
which I have since somewhat extended and amended To bruy 
it into line with modem biol igical thought, agood deal of stress 
IS laid on the question of heredity, and on the distinction be 
tween the definiteness which is congenital and that which is ac 
quired It may be premised 

(1) That the terms tonatufalvaA aei/ntml*it to be regarded 
as mutually exclusive What is congenital in its definiteness is, 
as prior to individual experience, not acquired , the definite 
nesk that is acquired u>, as the result of individual experience 
not coramital, 

(2) That these terms apply to the individual Whether what 
IS acquired by one individuiil may become congenital through 
inhaitxnce in another individual, u a question of fact which is 
not to be settled by implurations of termmology, 

(3) That the term atjutrtd does not exaude an inherited 
potentiality of acquisition under the appropnate conditions 
buch inherited potentudity may be termed mnato What u 
acquired is a ciefinite specialisation of an indefinite miuite 
potentiality, 

(4) That what is congenital and innate is tnkertni in the 
germ plasm of the fertilised ovum 

Congcmtal movtmtnb and acttvtbts those the definite 
performance of which is xntecedent to individual experience 
They may be performed ather (l) at or very shortly atler birth 
( onnato), or (3) when the organism has undergone further 
development (drftrred) 

CoHgtnital autematizm the coimmtat physiological basis of 
those movements or actisitics the definite penbrmsince of which 
IS antecedent to individual experience 

Pkyitotoguat rhythm t congemtal (and connate) rhythmic 
mosements essentuu to the continuance of oiganic life 

AeJItx motemen/j congcmtal, adaptive, and coordinated 
responses of limbs or parts of the body directly evoked by 

Aandom movtmtnts congenital, more or leas definite, but 
not specially adaptive movements of limbs or parts of the l^y, 
cither centruly imtia’ed or directly evoked by stimuli 

Jnstintltvo aetnitus congenitm, adaptive, and coordinated 
activities of relative complexity, and mvolving the welfare of the 
orgamsm as a whole speafic in character, Imt subject to vana 
tion analogous to that found in organic structures, similarly 
performed by all the members of the same more or less re 
ktneted group, m adaptation to special circumstances frequently 
recumiiK or essential I > the continuance of the race, often 
penodic in develojxncnt and serial m character 

jmilaitv* movemtHb and aetmtus due to individual 
imitation o, similar movements or activities performed by 
others 

JmpulttiTVub) the affective or emotional condition whether 
congemtal or acquired, under the influence of which a consaous 
urgaiusm u prompted to movement or activity, without reference 
to a conceived end or ideal 

iHftinct the conguutal psychological impulse concerned m 
instinctive activities 

Control the consaous inhibitioa or augmentation of move 
meat or activity While the power of control is innate, its 
snecwl mode of application u the result of experience, and 
tnerttfore acquired 

Intflbginl activitioT those due to individual control or 
guidance in the hght of experience through assoaation (volun 
tary) 

ilebve the affective or emotional condition under the in 
flnence of which a rational being is guided in the performance 
of deliberate acts 

DobboraU acts those performed in distinct reference to a 
conceived end or ideal (volitional) 

Haitb organised groups activities, stereotyped by repeti 
tion, and cluH^etistic of a consaous orpmism at any particular 
staM of Its existence 

Ac^msM motstmonts, aetsvitsos, and atb those the definite 
performance of which is the result of individual eimenence Any 
modifications of eoimenital activftMs which result from experience 
ate, so for, uqmred 

dejnsrod antomat u m the mdividuallv modified physiologica] 
basuofthe performance of those acquired movements or activities 
whKh have been stereotyped by rectum 

C Lixivd Morgan 
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A Scheme of Colour Stonderde 

Thp coniu«K>n which hek long prevailed, and does not promise 
any immediate disappearance, m the use ^ colour names, n an 
inevitable conse(}uuice of the abaence of any definite standards of 
colour In music and form we have well estahlished and »try 
satisfactory terms to deaenbe defimte sense Mrceptluns, and it 
would be diflicult to eonceive how we could dupenia: with them 
hut for colour perLepuons we have neither any well defined c n 
cepts for those terms which have become well established, nor any 
definite and well arran^^ system of colour terms for common 
use Thokt terms wmeh have acquired a somewhat definite 
significance art nevertheless used for a sery wide range of tana 
tion Vermdion and ultramarme, terms which have been used 
by many >f i ur best authorities on colour, for went of anything 
hrtter IS 1 basu for companson and analirus are nevertheless 
used for very variable concepts The difleience between a 
Chmese and a (lerman vermilion m pigments is very noticeable 
A Wiiisor end Newton rhrime yellow andaOermen chrome 
yellow differ by more than twenty five per cent of yellow 
Amdng several samples of blue pigments a still greater variation 
IS generally found When this is true of such terms whet shall 
we expect will be the case with that very much larger group of 
terms whose meaning has never reached any considerable depee 

< f accuracy as olive citnne russet, &e , or that still more vague 
but innumerable class of terms in vogue m popular usage, like 

crushed strawberry Inbyblue, ‘ashesof r>>es ‘ pexcock 
I lue ‘ hussar blue, and a host of othen> still more vague and 
Irsnsilory ? 

Naturalists have been xt very great inconvenu.nce beexuse (f 
the lack of any agreement in the use of colour terms for botxnieal 
entomological and ormtholo^cal descriptions Our greatest 
American aulh nty m descriptive botany is sometimes confusing 
in his description of flowers txeause if this lack if any stxn lard 
terms with odmitted signihcxnce / nil igisls loo hive snight 
m vain for some bxsis if agreement and the futile attempts to 
estxl lish some sueh bo-sis of agreement xre familiar to every 

< niith 1 gist 

In xpplie 1 science and the arts the incunv enience h is if possible 
lieen still grexler inxsmueh as the number of persons intereste I 
IS larger And this ineonv enience is steadily increasing xs the 
revelatiins rf chemistry disclose hues m ire and mere Inllixnt 
for which new names are as constantly c lined With the rapid 
idvance of the art f dyeing the necessity of siroe system if 
colour n mienrlature becomes more and m ire miiierative 

The valu ible research if Pr f Kood has contnlnitcd greatly 11 
our knowledge of colour, xnd that m a time when much less was 
known on the subjoa than n iw 1 he later contributions if 
Abney and Church in bnglanl have xlsi given valuable addi 
tiuns to the science of eoliur The able works if ChivreuI 
K lepig and \ on Beml I tre als i important contnbuti ms t« the 
suhiecl Above xll the ni isterly works of Helmholtz, I lenn^ 
kuhne, and Carpentier are most valuable contnbuti ins upon this 
subject 

But while these have given the greatest help to our under 
standing of the nature and relations of col or none of them 
has given any soluti in to the prol lems just now hinted at No 
system of colour nomenclature has been offered, nor any set of 
culiur standards jiropiwed 

It wxs m view of these difficulties that the wnter proposed 
about twelvre years since, while connected with the bpni^eld 
Maswchusetts, Hijj^ School os teacher of physics botany and 
soology that a senes of colour standards, liaaed on the hues of 
the s^r spectrum, and selected by a consensus of cotiur ex 
ports, should be adopted as a foundation of all our colour 
work, and cwecAlly tnat its use in all educationxl work be made 
the means of ettablishing a better and more accurate know 
ledge of colour This proposition was received with fovour 
from the first by those to whom it was mentioned, and on 
attempt was soon made to put the scheme into material form , 
but the difficulties which lay m the sny of produang any pm 
mentary hues which could in any adequate d^ree represent tlw 
hues of the solar spectrum were so great, that very httle progresa 
was made for several years 

The wave theory of light long ago establidied the fiut that 
vibrations of anaunost mfinite variety of wave length in the 
luminiferous ether impinge upon the human retina and produce 
the effect which we call white light From these we may select 
any wave Img^ we please, and giviiig it a name, have a colour 
as accurately foced as any musicM note or geometrical form The 
desiralnbly of such a definiteness m the terms which describe 
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colour all will immediately recognise It is not necessary that 
a large number of thus accurately fixed colours should be made 
the basts of colour nomenclature, for then the eye could not 
distinguuh between the colours selected Every eye can, however, 
unless It be colour blind, distmmiish six well mailced ctdoun in 
the solar spectrum for which then, are well recognised names 
The theory of three primary coloura from which all the other hues 
of the spirctnim an. denVed is no longer possible with the 
present km wledge of the laws of light and the always question 
able indigo of the rainbow is no longer recogrased w one of the 
distinct spectrum colours As a matter of practical convenience 
we mxy select any number of colours which u found to be 
desurxblt for standards if only thev are iccurately defined This 
has been done for the ux commonly recognised spectrum colours, 
red orange yellow green, blue and violet 
To obtain the agreement of six or eight persons well skilled 
in the nse of c lours as to exactly what portion of a projected 
spectrum of eight or ten feet long should be scleued for each 
stamUnl was a much less diffacult task than would first have been 
sujqxised It was f und that very great unanimity of judgment 
prevailed when the rimpanson was mxde The portion of the 
spectrum having been selected for each colour two other things 
yet remained to be done 1 hcse were very important factors of 
the proposed scheme 

hirst of xll the isxct location of the artx must be determined 
Ij careful measurement of the wxve length of its centre This 
w ml 1 make it possible to xseertain or rel mate the standard m 
any pul of the w irld without any material representation of the 
col ur designated in other worth this makes p ssible the use of 
the designated cil ur as one of a series of universal standards 
To render any set f standards of most permanent and wide 
value It IS desiral le that it be adopted V somebody whose 
authority will be ginirxlly recognisetl In the case of standards 
of measurement the Government establishes standxnis in the 
interests f commerce xnd equity In m >st other cases some 
learned society idopts the standard, and thus gives it the benefit 
of us vsn xuih nty The \mencan Metrological Society has 
ipp mle 1 a mmitlee with instrucUc ns to rep irt a recomnienda 
tion fir Ihi establishment of six standard colours The endorse 
menl of such a society would go far 1 iwanl the establishment of 
any scheme of c k ir nomenclature if the scheme be a practical 
ne With wt the element of jiracticability ni authority ctuld 
make such x scheme of any value 

\fter several years of carefol stu ly f the practical problems 
inv Ivel especially the relations of the colour standanU to one 
another it was found that to select any particular pigment as 
lie of the standards and make the scheme adapt itself to this 
as a standard was not only unsaentific but unpncticable The 
standards if selected with a view to jiractical or artistic purjxaes, 
and most 1 f all with the hope of making the scheme of Muca 
li nal value must lH.ar a relation to one another not unlike those of 
the musical scale It must he possible at least that the union of 
these standards should produce the intermediate hues of the solar 
spectrum in colour if not m punty After much core six standards 
were selected an 1 at once put to practical use This was as 
early as 1884 The exact measurements of the wave lengths of 
these slandarils were published in A nu e for June 9 1893 The 
values thire given were as follows Ked 6587, orange 6085, 
yellow ^793 green 5164, Uue 4695, violet 4310 m ten millionths 
of a milhmetre 

These measurements are for the centre of an area of the solar 
spectrum represented by fifty of the same units A measure 
ment differing from either of these by twenttr or twenty five 
would hardly vary to a degree to be perceptible to the tramed 
eye, m Kh lets 11 the oidiniiry eye There it, however, a very 
great variation in different parts of the spectrum In the orange, 
yellow, and green where the change is rather rapid, a tnull 
difference is vetj readily perceived while in the red as well ae 
in the blue and violet the same diflference would be scarcely 
noticeable 

To Mr Milton Bradley, of Springfield, Massachusetti, is due 
great credit fur first undertaking to put this idea of tpectnim 
standards into ptacUcal working material When the idea was 
first proposed he was largely engaged m the manidkcture of 
coloured papers fof educational purposes and he at once under 
^k to reproduce the spectrum colours m hueducationat papas. 
The task proved no easy one, notwithstanding the great advance 
^ich the ducovery of the tniluie dyes in the pco 

duction of bnlluuit colour* It was only with the utmost per 
•uteney that Mr Bradley wee able to accomplub the task wuch 
ha had voluntanly undertaken After long and repeated ekpeti* 
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good Tc p r o dnetioni of tte huet of the sobr speetnim Thew 
pepen have now been lued for veveial yean very extennvely 
In kindergarten and primary school work, and th^ are an im 
portant means toward the education of a new graeration of 
atudentt to a true conception of colour, a more careful use 
of colour terms, and a sharper discernment of colour percep 
tions 

At a meeting of the Society of Amenean Naturalists held in 
Boston, December 31, 1890 ,1 read a paper in v^h was given 
a more elaborate cvrying out of the scheme which I had pre 
vioukly proposed 

In order that any fixed scheme of colour nomenclature may be 
of some practical value it must, of course, be readdy understood 
liy people of only ordinary mtelligence, and must be coimlclc 
enough to meet the ordinary wants of everyday life There 
must be something that is so completely fixed as to be perfectly 
trustworthy for present and future needs 

In the solar spectrum we have an invariable source from which 
to derive our spectrum standards, and upon these the whole 
scheme is to be Msed 

Since, however, the six spectrum standards do not mve a wety 
estLnuvL r^Jierteire fir common use to say nothing of the needs 
of the more artistic it was proposed to mtroduce Mween each 
two spectrum standards two intermediate hues to be formed by 
the umon of the two spectrum standards in defimte proportions 
Thus between orange and red would be introduced an orange 
red and a red orange In the former red would predominate 
while m the latter orange would be more prominent Inasmuch 
as these hues are only intended to he combmattons of the 

r rum standards it is not necessary or even perhaps desirable 
these hues be absolutely fixed If however, this is desirable 
in any parUcular case it can he accomplished in a manner whuh 
will be indicated subseijuently In addition to the two hues in 
troduced between each two standards it is also necUBsuy to ust 
a violet red and a red vi ilct (or bwo purples, a rvddish purple 
and a violet purple) to represent the actual combinations which 
swcur in nature 

It u also very desirable that the standards be produced in 
some material form m order that it be of aiw practical value The 
task of reproducing the brilliant hues of the solar spectrum in 
pigmentary material or in glass is much more difficult than one 
not acquainted with the matter would suspect It would not be 
difficult to seleet well known pigmenU and then determine the 
wave length which most nearly corresponds to the hue if the 
pigment, but any number of such selections would n it form a 
symmetrical senes of colour standards The colours for such t 
scheme being selected and their wave length determined, the 
other and more difficult problem is that of finding some com 
bination of pigment which will reproduce it This task of 
reproducing the spectrum hues was a very difficult one It is 
impossible to reproduce some of the spectrum colours with the 
orumaiy pigments either in hue or in quality 

\lm^ at the very outset of this work in colour it was found 
that It would be necessary to depend upon the somewhat fugitive 
amline colours for some of the standards as the only colour 
material which would approach the spectrum hues m brilliancy 
The difficulty of keeping the standards up to tone so to say 
while using somewhat changeable material, is a senous incon 
venience but not an msupera& bamcr WiA the solar spectrum 
recognised as the source to which we must always go to correct 
our standards, the great difficulties of colour study are met 
The most desuaUe thing now to be accomplished uthe ducovery 
of some permanent colour material in which to reproduce the 
spectrum standards Some convenient form of tablet would 
then be produced which could be supplied to all who are willing 
to provide themselves with it, and to these all questions of colour 
would be referred The stamkrds thus establidied, the mter 
mediate spectrum hues are determined by them 

Now, by the use of the Maxwell discs in the standard colours 
described above, we may fix upon defimte proportions of each 
whidi we will use for any other hue If, for example, we desire 
to introduce betw e en red and orange two hues, we must first of 
all know something of the relative effimt of the two coiours, and 
combine them in inverse proportion to what we we accustomed 
to call the value of the calonrs. The cedour vdneh has the lowest 
value will reqmre to be used in larger proportion than the other 
In thu case we may take a red andean orange disc and put them 
together in the manner above described For convemence of 
measurement, a disc yust a httle larger than the cnlonred discs, 


with the marmn graduated into one hundred degrees, is placed 
b^ind the emoured discs and the sectors adjusted as dwred 
As the red has the lowest value, more of the red disc must be 
exposed m order to produce an effect equal to that produced by 
the orange If it is desired, therefore, to introduce taro hues 
between red and orange, we must still more increase the pro 
portion of red in the combination which we wish to be moat like 
the red h or our orange red we may use 70 per cent of red and 
30 per cent of orange md for our red orange 50 per cent of red 
and 41 per cent of orange By making a acme (ff laluu for the six 
standard hues, we may combine them in the manner we have just 
illustrated and form two hues between each of the standards, and 
two mon. by combming red and violet These twelve hues, 
with the SIX standards give a sufficiently large vanety of huts 
f >r practical purposes 

1 or purposes of colour education, however, it must lie borne 
in mina tw pure spectrum colours are not often seen either in 
nature or art And while it is very important that the student 
should be taught the spectrum colours at the outset of his educa 
ti>n in order to establish s imt accurate knowledge, denved from 
the only source of accuraty the solar spectrum, it u also im 
portant that he should bec^e fiumbar with the effect produced 
by the mingling of these spectrum hues with the light reflecteil 
from other objects as well as the effect of shadow upon the 
colours themselves fhe minghim of white light aoth any colour 
produces a tint of that colour Thetmts are what we most often 
see in all except the most bnibant colours of flowers, not generally 
f the stsndanls tut the intermediate hues On the otlmr hand 
when a coloured object is seen in shadow or what is more com 
mon when the coloured surface u so irregular as to reflect here 
colour and there give n i reflection, the effect is to produce a 
shade of the colour In foli-ige the prevalence of shades u the 
rule whether we consider the individual leaves or the masses of 
f lisge A km wleilge of these effects u best acijuircd by the 
use of a very few tints and sh ides of each hue Any convenient 
number of tints -ukI shades can of course be designated but v 
few will serve all the purposes of ordinaiy educational work In 
then educational papers the Milton Bradley Company use the six 
spectrum stand utls twelve intermediate hues including the 
comlxnations of red sod violet, two tints and two shades of each 
if the pure col xirs thus giving in sU a range of ninety different 
modifkmtions of c dour With these are used black and white, 
together with a vanety of greys. The faedity with which young 
children learn to distinguiM and designate colour is really quite 
surnnsing 

But a still larger projxirtion of the colour effects of nature and 
ut than those produced from either tints or shades are the 
result of both light and shadow combined with cedour This 
effect has been well eniugh desenbed by the term bre ken 
coliur In order to acquire fomiliarity with thu effect, it is 
desirable to use a senes >1 broken stmdards, if not also of the 
twelve intermeduue hues These should be made, as should also 
. the bnts and shades, )y using jiroportions which take into 
•uesunt the value of the lolours, and, above ail, the proporbons 
of white and black useil should be such as to avoicf dekroying 
the characteristic effect of the colours I ach of these broken 
I standards may have its tints and shades like the standards them 
stives by increasing thi amount of white or black which is 
I combmed with the colour 

I But perhaps the mist interesbng pomt in conneebon with the 
introduction of definite colour standards will be the possibihtv 
of talking about colour in a defimte language Without suen 
standards thu has been imposmble By the use of the Maxwell 


descnption of colours for it renders it possible when it is 
necessary to give an exset meaning to any colour term Only 
with standard which can be accurately fixed u thu possible 
The use of such terms as veimibon, emerald green, ultramanni, 
chrome yellow, and similar terms as a bsuus of colour onalysu is 
exceedufly impracticable, since even these terms, although by 
fiir the most denmte terms in commem use, are quite too variable 
to give results which can be of anv real value h or the sake 01 
convemence, the first letter of each colour u used as the symbol 
of the ralour in all formula; in which the analysis or composition 
of colour u expressed N is used ibr black, to avoid the 
rewtibon of B which u used for blue 
The fblWwing formnbe will ilhiatrate the practical application 
of the idea and the value of the sp^rum standards m detenmn* 
ing the cosipoeltion of colours They will also be of interest as 
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<)ho«ing the aiupbctty of the propoied nomcnclmtute and method 
of expreMuig the reeults of analjm 
The fint lenet illuatratei the vanabihty of the pigments used 
by aTtuts. These analyses aie made by Mr Bradley 
A Winsor and Newton “cumabar green” gi\es—Y 14, 


Giii.N74t 

Auennanpi( 


-O 35. ' 45. 


Chinese vermilion gives—R 77, O 13 
yellow ochre gives—O 24, Y 24, N 53 
n Indian r^ gives—K 74. O i^, N ^ 


a pigment of the same name gives—Y i24, G It. 
W 3. N 74i 

A Winsor and Newton “ light red " gives—O 34, N 76 
A German pigment of the same name gives—O 18, N 83 
A Winsor and Newton “chrome yellow" gives—O 39t 

Y 71 

A (.erman pigment of 
N 30 

A Chinese vermilion 1 

Ay 

An - . -- - 

An emerald green gives—G 63, B 14}, N 33| 

One called “chrome green" No a gives—G 16^, \ 55, 

i^e following senes illustrates the significance of the terms 
used in descnbing the colours of dress goodi. A lery wide 
range of tints and shades of the colour which is the basis of 
each term will often be designated by the same name 
A sample of goods called “ icni * is—O 11, V 13, W 18, 

Xsother sample marked “ rauan " gives—R 18, A 14, W 5, 
N 63 

V sample called “ashes of roses” gives—R 8, \ 4, W 14, 

N 74 

The popular colour called “ eminence " gives K 14, \ 19, 
N 67 

Another popular colour called “emerald’ is—(. 31, fi 3, 

N 76 

A sample called “ crushed strawberry ’ gives—R 55, O S. 
W 37, N 11 

One having the pottic name “absinthe’ gives35, G 45I, 
N I9i 

Another called “ Manon” give*—R 4, O 3, N 93 
A specimen of “ hussar blue ’ gives this—G 4, B 15, N 81 
A sample called “ oasis ’ gives the formula—V 7, G loi, 
W 8i, N 74 

Another called “ dove colour give*—B 9, W 9, N 83 
Still another, ealled “ piaine ’ gives -Y Io|, t. 144, N 75 
A colour called “ Styx ” has this formula- R 94, W 314, N 69 
A sample of “ peacock blue gises thu—G 44, B 84. N 87 
\ brown, called " vidette, gives this—O 44, \ 3, N 9*4 
A sample of “ navy blue ’ gives—B 6, N 94 
Another of “ Turkey red ’ gi\es—R 98, O 3 
A rather dark “ plum colour gives—K 3, V 4, N 93 
A few analyses ot floweea will be of mterest to other* beside 
the botanist 

The bnnged Polygala {P ptuitfilu) is—R 48, V 53 
The Wistaria (fK frutttctnt) gives—for the wings R 11, V 
89, and for the standard R 9, V 79, W I3 
The Flowering Quince (Cj^uia fafottua) gises—R 95, V 3, 

“Aewild Cnuiesbill(6<niM<rMVJWa<ti/a/«w)gives—R38,3 66, 
W6 

The bosythia (A vtndtmma) i* pure spectrum yellow 
The variations of foliage are worthy of note, and a few 
exaa^les of analyse* of the colour of various leaves will perhaps 
be or interest 

It u possible that some knowledge of these vanaUon* on the 
part of more of our artists might save ns some of the abominable 
greens which so often appear in paintmgs, otherwise of an 
excellent grade 

Leaves of the White Oak give—Y 7I, G llj. N 81 
., Apple are-V 5, G 13, W a, N 80 
„ Copper Beech give—^R 17, V a, N 81 
Hemlock Spruce-Y 3. G 9. N 89 
,, White I*ine give—Y *4, G 11, N 864 
„ White Birch give—Y 54. G ill. W 1, N 83 
„ Hornbeam—n54, G lai. N 83 
Sbagbark Hiekory-Y 44. G 94. N 8^ 

With disc* made in the spectrum standards colour can thu* 
be analysed and the results, exptesMd a* m the examples just 
given, can be utilised by any number td persotu to determine the 
particular ooionr about whuh a statement is made As these 
disc* are not expensive, and the msans of rouung them very 
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simple, th^ ought to tome into very general use It u only 
necessary that they be rotated with sumcient rapidity to cause 
the colours to blend smoothly For the purpose* or studying 
the haimony and contrast of colour it is desirable to have oiscs 
of several sue* so that two or three combuiatioo* of colour may 
be made upon the colour wheel at the some time and compared 

Among the practical applications of such a scheme of spectrum 
aundaitls as that outlined in the preceding paramphs, some of 
the most obvious are the only ones which need be menticmed in 
this connection 

A firm deahng m laige qnanbties of coloured material desire* 
to order a stock in a pwticular colour which they have not used, 
and of which they have therefore no samples By the old 
method they must find something as nearly like what is desired 
0* possible, and then dictate as best they can just what varia 
tions ore to he made Now they can produce the colour with 
the discs and send the formula omy to their manufacturer who 
also has a set of the discs, and he “ sets im the colour ’ and 
then reproduces it m the materud deured The gam is great in 
several ways In the hist place it saves the dealer much costly 
expenmeni to determine lust what he really wants A|mn, if 
he IS in doulu as to lust what a cuatomer wants, he takes mm to 
his colour wheel and asrertains what the desired colour is, and 
then communicate* it to the manufecturer The architect may 
spend much time and eflort to have hi* carefully planned and 
lieautiful villa painte.1111 colours which will be at once in keeping 
with the style of architecture and the surrounding* of the buita 
ing, but unless he confine himbclf to colours ready prepared and 
of certain cuniposition he is liable to extreme disappointment A 
similar use of the colour wheel with standani duics would greatly 
reduce his diffieuUies The artist who accustoms himself to the 
analyMs of colt ur effects will soon find that he is able to write 
estimated formula, which wilhbe of service to him m the sub 
sequent composition of his observations Above all, the child 
who IS thoroughly educated in xny scheme of colours which has 
a dehnite basis snd consists pf a well selected senes of standards, 
IS Stirling with a most valuable groundwork for future knowledge 
' uid practice Hence it is that the intnxluction of systematic 
I colour w. rk into the kindeigarten and pnmary school has so 
much of encouragement to those who desire a reformation in the 
; use of the terms which desenbe colour perceikions Why may 
' we not hope for the lime when a system of colour terms with 
something of the same definiteness as those used m music shall 
I lie in common use’ Surely there is need of this, ami the time is 

I not ftr distant when this need will so assert itself as to bring 
ibout a revolution m our method* of colour education 
Malden, Miss , U S \ J II Pillsbury 


Globular Lightning 

On June 3 t, about 6 pro. Dr Wallis, Mr Taylor and 
myself were in our drawing room on the ground floor, takmg 
shelter from a passing storm , they were seated, and I stood five 
paces from them The doors were all closed agiinst the storm, 
and I went out ind, fur cool air, opened one On returning, I 
saw a globular light, abojt the sire of the full moon, m the oir 
between Wallis and Taylor, and almost instantly I hirard in the 
room a terrific clap of thunder like a cannon I suffered 
afterwards from scute pom down the left side of my face 
TMur, who had an iron headed golf stick in hi* hand, felt a 
twfi^ up his right arm, and a sensation a* of singeuig m his hour 
Walfia felt nothing at all We all experienced a sulphurous 
smell In the adjoining room, leaning against one comer, were 
two Martim Henry nfln m leather cases One wu untouched 
TTie stock of the other was almost shattered, sphnten lying 
about the room The leather covemw of the s^intered nfle 
was tom, but the metal part of the rifle quite unhurt At the 
point of the wall where tta muxile of the ihetteied rifle touched 
the wall, there was a hole 5 * 34 and 14 to 3 inches deep 
The wall 1* of mud and plaster In the room above were two 
holes in one wall, that is, the wall above that in which the hole 
appeared below These holes were smaller than the one below 
Just below the two holes stood a wooden case, iron bound, and 
at Its foot the matting was tom up, but the floor and the case were 
untouched In the second room above, that », the room over 
that in which I had seen the globular lightning, the wall near the 
ceiling was cracked for six or eight feet TTu* was all the 
damage done that we could find G M Ryan 

Karschi, July 18 

[The above letter was received from Mr F C ConstaUe. 
vrtio taw the damage desenb^ —Ed Nature ] 
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RECENT STUDIES ON DIPHTHERIA 

I T IS an acknowIedge4 that as regards diphtheria, 
personal predisposition on the part of its victims 
plays a most important part 
We find this well illustrated by stetistics which show 
that It IS in early childhood that the majority of cases 
occur, and the heaviest diphtheria death rate is recorded 
Thus Feer in Basel found that the most susceptible 
age to diphtheria lies between the yean a and 5 
and 5 and 10, but that whilst the mortality amongst 
children attacked in the earlier period was 35 4 per cent, 
in the later period, with practically no diimnution in the 
number of cases, the diphtheria death rate fell to 7 6 per 
cent After this penod there is not only a great deefine 
in the number of cases of diphtheria, but also a marked 
decrease in the percenUge of deaths, sugrating that 
with increasing age the human system is enabled gradu 
ally to develop means of protection fhim this terrible 
disease 

That some such protective pouer must also be possessed 
to a large extent by children follows from the fact that 
with a dibease practically endemic in some of our large 
cities so many children succeed in escaping from its 
rivages for it is impossible to conceive that all those 
who have remained unscathed have never been exposed 
to infection fioim diphtheria 
Thus Flugge has worked out an interesting diphtheria 
table for the city of Breslau during the years 1886-1890, ! 
in which he not only confirms F eer s observations upon 
the connection between age and the diphtheria death rate 
but he also shows very clearly that even in the most 
susceptible penod of oiild life the number of cases of 
diphtnena is relatively small when compared with the 
number of children of the same age who are not attacked 
In a hat does this protective power against diphthena 
infection possessed by many children and a large number 
of adults consist ’ This interesting and important ques 
tion Dr Wassermann has lecently endeavoured to answer 
by making a very extensive examination of the properties 
possessed by the blood seium denied from patients not 
sufTeni^ from diphthena, but admitted on other grounds 
to the Berlin Institute for Infectious Diseases Careful 
inquines were, moreover in every case made as to the 
pitients previous history is regtrds diphthena, and only 
those were included m the investigation who bad never 
had diphthpna 

The serum which was obtained from these strangers to 
diphthena was in every case tested fbi its immunising or 
protective power by inoculating it along with a recog 
nised lethal dose of diphtheria toxin into guinea pigs the 
latter by itself having been proved capable of killing 
these animals without exception in from 30 to 48 hours 
The results obtained were extremely interesting Out 
of seventeen children varying in age from to 11 years, 
eleven yielded serum with highly protective properties as 
regards diphthena, for all the animals treated with their 
serum and virulent diphthena toxin expenenced no ill 
efiects whatever Two out of the seventeen children 
yielded serum possessed of slightly protective power it 
being found capable of delating the death of the infected 
animals, whilst the serum denved from the four remain 
mg children had no protective properties whatever 
Amongst the adults the number of those gelding an 
anti toxic serum was much greater for out a thirty four 
individuals the serum of as many as twenty eight was 
found to be endowed with protective properties against 
diphthena infecuon, and, as fiir as the investigation went 
It appeared that the possession of such serum, as well as 
Its strength or degree of efficiency was more biaiieed with 
increasing age 

That people who have gone through the ordeal of 
diphthena possess such antitoxic serum in their system 
has been shown by vanous investigators, but, so fiu- as we 
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know, Wassermann is the first who has proved that anti- 
diphthentic serum may also be possessed by individuals 
who have had no previous expenence of diphthena. 

This discovery serves to explain how virulent diphthena 
bacilli may be present in the throat of perfectly healthy 
people, without producing any bad results at all That 
such may be the case has been proved by most careful 
and trustworthy observers and that their presence does not 
engender diphthena, we must now regard as probably due 
to the possession of anti diphthentic serum by the indi 
vidual who so unconsciously has harboured them Such 
may also be, and probably is, the explanation of the 
harmless presence of virulent diphthena bacilli in the 
throats of patients convalescent ftom diphthena long 
after the disappearance of all the typical symptoms 

It does not follow however, that bemuse at some 
given time a particular individual has been found the 
nappy possessor of anti toxic serum he may, therefore, 
rashly assume that he is for ever after pr^ against 
diphthena infection 

It must be remembered that such serum is possessed 
m very different degrees of strength by different indi 
vidualb, and may vary also in one and the same individualr 
m Its protective charicter at different times 

Research has show n that people possessing only feebly 
antitoxir serum can contract diphtnena but in the ma 
jonty of such cises it is satisfactory to learn that the 
symptoms are light, and the disease is nustcred without 
much difficulty 

bo far as our present knowledge goes, it would appear 
reasonable to admit that although the possession or non 
possession of antitoxic scrum of varying degrees of 
strength may not be the only circumstance which regu 
lates the fluctuating personal disposition towards diph 
thena infection that yet it may be regarded as an im 
portant factor, and Wissermann considers pnncipal 
ciuse in deterpiimng the apparent idiosyncracies of 
diphthena infection What the mechanism may be 
whereby this inti toxic scrum is produced in the system 
IS still a mystery that it should be possessed by infants 
only eighteen months old would incline to the belief that 
it IS natural or inborn and not subject to later processes 
of evolution 

On the other hand however we have the well estab 
lishcdfact that the serum of animals which have a natural 
or race immunity to a particular disease, is wholly devoid 
of power to confer protection from this disease on other 
classes of anim tls 

This remarkable circumstance has been once more 
very clearly demonstritcd by Wassermann in the case of 
diphtheria, to which disease white rats are absolutely 
immune In order to test the character of white rat 
serum as regards diphthena infection, fatal doses of 
diphthena toxin were administered to guinea pigs along 
with such serum, but in no single case did the latter 
survive, showing that this serum possessed no anti 
diphthentic properties whatever^ and was incapable of 
protecting animals from diphtheria infection 

Thus, on the one hind we find that natural or race 
immunity to a particular disease does not provide pro 
tective serum against infection from that disease in other 
animals, and, on the other hand, that the serum of 
individuals who have never had diphthena, does provide 
in many cases such protective serum 

Now Wassermann argues from these ftmts that the 
possession of protective human serum is not natural 01 
born with the individual for otherwise as in the case of 
white rat scrum, t would be incapable of confemng im 
munity, that it must therefore rather be regarded as a 
later acquisiUon, and subject to evolution processes 

In pursuing this line of reasohiitt, Wassermann assumes 
that race Immunity fiaind to be aiiuactenstic of a parti 
cular desenpbon of animal is necessanly of the same 
character m exceptional immunity confined to particular 
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individuaU of a race In the one caao it belongs to the 
whole race, whilat in the other it la poaaesaea by only 
particularly fortunate individuals of a race 
Doea not Utia point rather to the operation of excep 
tional circumstancea, in which, possibly, heredity may 
play a part? How is it that whereas tome femilies 
appear to have a faculty for contracting every zymotic 
disease, others exposed to similar condItlon^ have an 
equally charactenstii. faculty for escaping such diseases ? 

The impression is irresistible that such a foculty is 
bom with or natural to the individual 

It may be arraed that the white rat race immunity 
may also be ascriMd to the operation of heredity This 
IS uuite possible, but in the one case the immunity is 
perrected or her^ity has accomplished its work, whilst 
in the other it is incomplete and is still in an evolutionary 
stage The race immunity to diphtheria, or immunity in 
Its perfected condition, is evidently of a different order, 
and may also verj possibly have been developed on quite 
different lines, from that which we have been discussing 
in the humm subject In what this difference consists is 
at present unknown, and until we have a more intimate 
understanding of the actual condition in the system upon 
which immunity depends, or a closer insight into the 
particular agents responsible for its production we cannot 
hope to am\e at any definite conclusion 
There is however, another obstacle to a logical nccept 
ince of Wassermanns irguments as to me origin of 
protective diphtheritic serum in the human system, that is 
to sa>, in the light of our present knowledge, for it entails 
the supposition that such individuals ha\e been subjected 
to the action of diphtheria bacilli 1 his supposition is the 

logical outcome of the bacteriological evidence which is 
at our present command on this subject Thus it has 
been found over and over again, that the serum of 
uiimals artificially andered immune to a particular 
disease, is only efficuious in affording protection to 
other animals infected with tdcniuaJly tM same mitroital 
disease This has quite recently been carefully worked 
out by Pfeiffer, who nas shown that the serum of horses 
rendered immune to cholera is only efficacious in cases of 
infection from the cholera i ibno, and that it is absolutely 
inoperative in protecting from an infection due to any 
other vibno, however nearly the latter may resemble that 
of the cholera vitmo 

But we have seen that protective serum may be pos 
sessed by individuals who have never had diphtheria, on 
whom moreover, careful investigation has not been able 
to reveal the invariable presence of true diphtheria bacilli 
So far It must be acknowledged, then, that we have no 
working hypothesis which enables us to comprehend 
anght the cVcumstences which determine the presence 
of or control the generation of anti diphtheritic serum 
in the human system, and we are therefore powerless to 
either stimulate or dimmish its production but we are, 
however, in a position to regulate, to a great extent, the 
dissemination of diphthena virus from one individual to 
another 

It has recently been shown that children taken firom 
diphtheria surroundings, and not themselves suffering 
from the disease, in a large number of cases carry about 
with them in their nasal and throat passages typical 
virulent diphthena bacilli, and that although they do not 
necessanly themselves develop the disease, they thus 
become the dangerous earners of infection 

It IS considerM essential, therefore, that no member <rf 
a femily where diphthena has occurred, should be allowed 
to mix with others until a bacteriological examination 
has shown that diphthena baalh are absent from the air 
passages, neither are those who have recovered from 
this disease to be permitted to resume their usual qccu- 
patiotu until the absence of diphthena bacilli has been 
conclusively proved 

In Germany such systematic etaminations are rapidly 


gaining ground, and already in some of the hygienic 
institutes the practice is regularly earned out Inde^ in 
Kbnigsberg, von Esmarch has suggested that to facilitate 
the universal adoption of such precautions, the throat of 
the patient or suspect should be wiped with a sterile 
sponge, and the latter forwarded for bactenological 
examination 

The causes at present at work contnbuting to the 
generation of diphthena in London have yet to be found 

If the contraction of diphthena pnmanly depends 
upon the presence or absence of anti toxic serum m the 
human system, then it would appear that some causes are 
at work tending to dcpnvre the individual of the capaaty 
to generate this means of protection 

It IS difficult to conceive, and hard to realise, that the 
advance in sanitary science and improved hygienic 
conditions of the present day have but resulted in London 
in increased facilities for generating and distnbuting the 
virus of diphthena, and that so far we have proved our 
selves hopelessly unable to fathom this problem, or to 
stay the progress of this tenable malady 


REPORT or TffF COMMIT FEE APPOINTED 
BY rHh SMITHSONIAN INSTITUTION TO 
AH'ARD THE HODGKINS FUND PRIZES ‘ 


T Hr Comniitttc of Award for the Hodgkins piizes 
of the Smithsonian Institution has completed its 
examination of the two hundred and eighteen papers sub 
mitted in competition by contestant 
The Committee is composed the following members 
Dr S V Langley Chairman, ex officio. Dr O Brown 
Goode, appointed by the Secretary of the bmithsonian 
Institution Assistant Surgeon General John S BiUings, 
by tbe President of the Nation il Academy of Sciences , 
Prof M W Harrington, by the President of the American 
Association for the Advancement of Science I he 
h oreign Advisory Committee, as first constituted, w is 
represented bv M J Janssen, Prof T H Huxley, 
and Prof von HclmholU and after the recent loss of 
the latter. Dr W von Berold was added After con 
sultation with these eminent men the Committee decided 
as follows 

First pnre, of ten thousand dollars, for a treatise 
embodying some new and important discoveries in regard 
to the nature or properties of atmospheric air, to Lord 
Rayleigh, of London, and Prof William,Ramsay, of the 
University College 1 ondon, for the discovery of argon, 
a new element of the atmosphere 

The second prize, of two thousand dollars, is not 
awarded, owing to the ^lure of any contestant to comply 
strictly with the terms of the offer 
The third prize, of one thousand dollars, to Dr Henry 
de Vangny, of Pans, for the best popular treatise upon 
atmosphenc air, its properties and relationships Or de 
Vangny s essay is entitled “ L Air et la Vie ’ 


(Signed), S P LaRguey, 

G Brown Goode, 

4 ohh S Bilungs, 

1 W Harrington 


SUPPLi.MFNTARY RPPORT OF THE COMMITT>E AP¬ 
POINTED BY the Smithsonian Institution to 

AWARD THF HODOKINS tUND PRIZES 
\fter having performed the function to which the 
Committee was called as announced by the arcular 
of the Secretary of the Stmthsonian InstituDon, dated 
Match 31,1893, which function did not include the award 
of any medals, there remained several papers to niduch the 
1 Ccnaiiiuciued I y Dr S P laushT SMrSttry SBadnonfaui ImllMtioa. 


NO. 1347. VOL. 52] 



August 22, 1895] 


NATURE 


395 


Committee had been unable to gi\e any pnte, and to 
which they had felt desirous to give some honourable 
mention, on their representing this to the Smithsonian 

Institution, they had been commissioned to do so, and also 
to give certain medals of silver ind bronxe which had 
been subsequently plated at their disposition 
The Committee has decided that honourable menUon 
should be made of the papers, twenty one in number, 
included in the following list, which also gives the full 
names, titles, and addresses of the authors, and the 
mottoes or Meudonyms which in four instances were 
employed To three of the papers a siher medal is 
awarded, and to six a bronze medal 

Htnourabk Mmttan wUk Sifvtr Hftdal 
Mr A L Herrera and Dr Vergara Lopez, of the city of 
Mexico “ La Atmosfen de Us iTutudes y el bienstar del 
horabre 

Mr C L Madsen (“ Geo ), llelugor, near Copenhagen 
Denmark 

Mr I A K Rnvell of London \ ice-Prendent of the Royal 
Meteorological Soaety of (,reat BnUua “ The Atmosphere m 
Relation to Human 1 ife and ‘ Health ' 

HttuuraiU Menttan with Bronte Medal 
Mr F Deberauz J)ex and Mr Maurice Dibos (‘ Spes ), of 
Rouen, Frantt “ Ftndes des t jurents aeneni uintinentaux tt 
de leur utilization par des p&rostats tong coumers 
Dr O Jesse of Berlin, Die leuchtendon Nachtwolken 
Dr A I oewy, of Berlin Untennehungen Uher die 
Kesjuiation und urkulotum unttr Mnltlnnter und lerdicbteter 
SauerstofUrmer und saueistoffreicher Luft 

Mr Alexander MeAdle ( Dalgetty \ of Washington 
‘ The known properties of atmospheric air considered in their 
relationships to research in eiery department of natuial science 
and the importance of a study id the atmosphere considered in 
new of those relationships the proper diaction of future 
aseoreh in connection with the impmections of our knowledge 
of atmosphcnc -ur and the conditions of thit knowledge with 
other sciences 

Mr Hiiam S Maxim, of Kent EngUnd •' hatural and 
Artificial I-light 

Dr Fian/Oi^nhcimer and Di Carl 0])nenheimer ("E pur 
SI niuove ) jf Berlin German) Ueber atmospharische 
luft, ihre Eigenschaften und ihren Zusamroenhang mit detn 
menschlichen I eben i 


HbnottraiU Af ntum 

Mr E C C Baly, of University C ollege, London " The 
decomposition of the two constituents of the atmosphere by 
means of the passage of the electric spxrk 
Prof F H Bigmow, of Washington “ Solar and Terrestml 
M^etism and their relation to Meteorology 
Dr T B Cohen, of Yorkshire Colley, Leeds, England 
“ The Air of Towns 

Dr h J B Cordemi, of Washmgion —" Hypsometry 
Prof Emile DucUnx, of the French InsUCute, lYms, France 
“bur 1 actmomftne atmosphfnque et snr U consbtution 
actinique de 1 atmosphere ’ 

Prof Dr Gieseler, of fionn Germany “ Mittlere 
Tagesteropeiatnren von Bonn, 1848-88 
Dr Ludwig Ilosvay son Na^ Usova, Piofessor m the 
Royal Joseph Polytechnic School, Budapest, Hutwary “ Ueber 
den unnuttelbar oxydirenden Bestandth^ der 1 uft ” 

Dr A. Magelaen, of Chnstianu, Noiway “Ueber den 
/u s a nunen hang und die Verwandschaft lUr faiologischen. 


Maicnse, of the Royal Obeervatory, Berlin, 
Germany " Die atmospharische I uft ’ 

Prof C Neei, of the Polytechnic School, Copenhagen 
Denmadt “ The Use of Kites and Chained Air baUwns for 
oheervug the Velodty of Winds, etc 
Surgeon Charles Smart, of Washington* “An Essay 
on the PropetUc*, Constitution and Impurities of Atino 
spheric Air, m reUtioh to the promotion of Health and 
Loogevita'’ 

Dr F VUuk, of die Faculty of Medicine Bordeaux, 
France “Dfeo u v er te d'nne nouscUe et unpottantc propnetf 
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phystol^^ue de lAir atmosphfnque (action hfmatogene 

(Signed), S P Lanciey, 

G Brown Goods, 
John S Biiiings, 

August 9,1895 ” ^ Harrinoion 
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THE PER’^EIDS OF 1895 
'T'HE conditions have been very unfavourable for the 
observation of this meteoric display The moon’s 
presence in the firmament oveipowerra the smaller 
meteors, and unfortunately the weather was very un¬ 
settled, the first half of August being notable for its 
frequent rams and clouded skies 

It wu> intended to obtain Mime observations at the end 
of July before moonlight interfered, but the attempt 
failed at several stations On luly 35, however, Prof 
A S Herschel, at Slough, availed himself of a pretty 
deal interval between iih and ish 40m to watch for 
Aquands and early Perseids He found meteors lather 
bright and plentiful, and the chief radiants in Cassiopeia, 
Camelopardus, Perseus, Aquarius, and Capneomus At 
iih 334m an Aquand hnshter than Jupiter was recorded 
in a position a few degrees north of the head of Diato, 
and at iib 55m a bright Capneomid, equal to Jupiter, 
tiaversed a long slow eoiirae from the north east legion 
of Cassiopeia 

f)n August 3, Mr F R Blakelev, of Dewsbury, 
watched the sky from iiih to u^h ,ana observed thirty 
one meteois, of which seventeen, or slightly more than 
one half, were Perseids w ith a radiant about y in diameter 
it asi + 53” Mr Blakeley regards the decimation as 
r ither uncert un , it is probably 3° S of the real position 
The bnghtest meteors seen were Perseids, very tine ones 
were noted it I3h 33m and I3h 45m 
On Aui,ust 7, between loh and I3jh, some meteors 
were obsetved at blough, Bridgwater, and Bristol Prof 
Heischel at the former place found them very scarce, 
however, for though the sky was quite cleir from i6h 
50m toi3h only four meteors were detected Mr Corder, 
at Bndgw ater, noted twelve in a watch of 3j hours Three 
or four of the paths indicated a good radiant at ij Peraei, 
but others seemed to come from just below y At Bnstol 
the writer recorded seven meteors in ifh, and of these 
hve were Perseids with a radiant at 41°-j- 57°, which 
agrees with the usual position on August 7 Three 
meteors were observed at more than one station, and the 
particulirs are as follows 

loh 13m —Aswift, stre tk leaving meteor of 3 3 mag 
nitude observed at Bridgwater and Bristol Height at 
beginning 43 miles over Bromyard, Hereford, and it 
disappeared at an elevation of 38 miles near Gnckhowell, 
Brecon The real length of path was 41 miles, and the 
I earth point at Barnstaple, Devon The radiant was at 
45“ + 4/’> so that It was not a true Perseid, but a member 
of a well known contemporary shower near a Persei 
iih 4m A fine moderately swift meteor variously 
estimated as first magnitude, equal to o Lyne, and Jupiter 
by observers at Hndgwater, Slough and Bnstol re 
spectively Height it begiiming 74 miles, at end 45 
miles Hie meteor passed from above Newport, Mon, 
to OcUygaer, Olam Real length of path 33 miles 
Earth pomt 5 miles north of Pontardawe Rimunt at 
333* + 36® m the south region of LacerU 
iih 39m—^A swift, streak-leavmg meteor of second 
tnamitude observed at Bndgwater and Bnstol Height at 
bemnniDg lot miles over Stratford on Avon, at end 63 
mfles over OWbury on Severn Real length of path 64 
miles Earth point near Chumleigh, Devon Radiant 
at 38* -f $7*1 so that the metepr was a true Perseid 
On August 9 Mr Corder, at Bndgwater, watched from 
It* 5401. to I3h 4Sm, and saw about 30 meteors, nearly 
all of which were Perseids He found the radiant in 
definitely marked A certain proportion of the meteors 
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observed agreed with a centre at 43° + 57% but others 
were directed from Persei, and others again from the 
cluster at X Persei On August 10 the writer, at Bristol, 
watched the eastern sky from i3h 46m to i5h 17m,and 
saw 19 meteors of which 17 were Perseids from a well 
defined radiant at 45° + 55° This is about 3° S of the 
correct place More meteors would have been seen but 
for the interference of passing clouds 
On August II, between idi and tih at Bristol, 
11 meteors were observed, including 7 Perseids with 
radiant at 44*+ 58° Clouds were again very prevalent, 
and greatly restricted the view 

V On the same night. Prof Herschel, at Slough, had a 
clear sky from ph som to lalw, and mapped twenty six 
meteors, a great majority of them being Perseids Many 
of the meteors were bnght, and Prof Herschel regarded 
the maximum frequency as occumng on this date 
“Besides Perseids, a few bnght meteors diverged from 
Pegasus, Pisces, and the head of the Lynx A pseudo 
radiant (probably) of the Perseids presented itself at 
46”+ 634'’ But the body of the Perseid radiation is 
very scattered—only the tail end of the shower being here 
ret orded very likely—and a large area enclosing y, r, q, 
X Persei and H, B, C, D Camelopardi with its centre at 
about 43° + 58“, near t Persei, is the best approximauon 
that c in be gathered from the tracks registers 
A fourth magnitude meteor, moving swifUy, was seen 
at loh 7m both at Slough and Bnstol Height at 
beginning, 78 miles , at end, 63 miles It passed from 
over Brackley (Northampton) to tamngdon (Berks) 
Real length of path, 30 miles , earth point, 10 miles south 
west of Portland, Dorset The radiant was at 48° + 60°, 
the meteor bein^ a true Perseid 
from the various reports already received, it appears 
certain that this year's dtsplaj iias been far from pie 
senting a conspicuous chiracter This has probably 
not proceeded from any special weakness in the shower 
Itself^ but from the unsuitable (ircumstances which have 
attended its return Moonlight is a most serious obstacle 
in the way of meteoric work, and when, added to this, 
the observer is confronted with skies more or less clouded, 
the chances of success become very remote But, in 
spite of these untoward conditions, the shower has by 
no means passed unobserved, many of its bnlliant 
meteors have been recorded, and the radiant point has 
been determined on several nights Some of the chief 
contemporary systems have made their presence known 
by some fine objects, and the results on the whole may 
be regarded as very satisfactory 

W I Dennino 


yomr TOMES, FRS 

A nother of the small band of histologists, who took 
up the subject when the field was almost untrodden, 
has passed away, at the age of eighty 
Sir John Tomes, after serving an apprenticeship to a 
medical man at Evesham, came to London in 183^ and 
entered at King s College and at the Middlesex Hospital, 
being at the former a class mate with the late Sir Wilham 
Bowman, with whom a life long friendship thus bmn 
For two years (1839 40) he resided in the Middlesex 
Hospital as house surgeon , and even at this early stage 
in his career his attention became turned towards the 
histoWy of bone and teeth, and we find him feeding a 
nest of young sparrows and a sucking pig upon madder 
From a somewhat fragmentery diary wnich he kept, wc 
find, too, that he then bought from Powell (afterwards 
Powell and Leland) a microscope, and that he was often 
his evenings with Bowman, Quekett, Kiernan, 
penter, and Edward Forbes 
an eariy member of the Microscopical Society, 
and over a long senes of years bis contnbutions to the 
histology of the hard ussues were numerous Amongst 
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his more impoitant papele in the Pktl Tnau were 
those on bone (in conjunction with the late Campbell de 
Morgan), on the dental ussucs of marsupuls, of rodents, 
and upon the structure of dentme, this last esUblisbing 
the existence in dentine of the soft fibnls, ever since 
known as “ Tomes fibnls ” 

Like that of his friend Bowman, almost all of his work 
has stood the test of time, and to this day remains undis 
turbed A strong bent towards mechanical invenuon led 
him, while still house surgeon, to revoluUonise the con 
struction of tooth forceps, which thenceforward supplanted 
the old “ key instrument and at the advice of the late 
Sir Thomas Watson, he determined to devote himself to 
the practice of dental surgery, in which the busiest years 
of his life were spent 

Dr Morton, a dentist of Boston, Mass, having intro 
duced the use of ether in 1846, we find from Sir Johns 
diary that he was early in the field as an experimenter 
with this mEesthetic After sundry experiences with 
it for tooth extraction at the Middlesex Hospital, some 
successful and some not, we read “Gave ether to 
Arnott s case of lithotomy eight minutes, and insensibility 
cime—the operation then commenced and lasted twelve 
minutes (jan 14, 1847 ) And after notes of many ad 
ministr itions “ Gav e ether to eight patients for operations 
with great success Earl of Cadogan (a governor of the 
hospital) and many others present ’ (Feb 33, 1847 ) 

His lectures on dental physiology and surgery were 
perhaps the first in which the subject was treated from a 
true scientific standpoint, and when published became 
quite a chssii Hut it is curious to read m his diary a 
resolve that he really will not dehver any more lectures 
unless he has a class of at least six students 

In 1883 the College of burgeons, exercising their nght 
to confer honorary fellowships of the Cdlege, elected 
Sir John Tomes and the late Prof Huxley 

In 1886 he obtained the honour of knighthood, in re 
cognition of his great services to the cause of dental 
education, and to the establishment of a dental diploma 
and Its recognition bv Parliament, his unbroken success in 
all that he undertook, being largely due to his excellent 
business capacity, and to the resect, trust and liking 
which he inspired in all with whom he came in contact 


NOTES 

Ws understand ihst a Civil List pension of /'soo has been 
granted to Mrs Huxley 

The following have been elacteil Associates and Correspondents 
of the Reale Accademu dei Lmcei —National Associates, Prof 
I luciam and Prif G Tiziora, Correspondents, Prof E 
Ceiaro, Prof A Kicco, and Prof Carlo de Ste&ni horeign 
Associates in Mathematics, Prof C Jordan and Dr G Salmon , 
in Astronomy, Prof Simon Newcomb , in Physics, Prof H J 
Wild, in Morphology, Prof A XoUiker 
The following are amiS| the recent appowtments abroad — 
Dr R Behrend to be Professor of Cheonstry in the Technische 
Hochsehule of Hanover, Dr \ ^lefert to be Professor of 
Forestry at the Technische Hochsehule of Klfrlsrube, Dr I 
RichaR to be I rofessor of Physics in the University of Gnefe 
wald, Dr P Staekel to be Assutant Professor of Mathematics 
in Konigsberg University. Dr O Wiener to be Professor of 
Ihysics m the University of Giessen 
RxurPR s ciRexp indent at Welfington reports that a severe 
earthquake shock was felt at Tanpo, in the district of Tanrangm 
and at some other places m New ifealand, on Saturday last An 
1 earthquake wax also felt over the greater part of Peru, but 
j pnnapally in the south, on Monday 

Wx learn from Dat WtUtr that the efibrts which havs been 
1 made during the last fifteen years for the re estabbsbindht of 4 
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metcOTohigical ofaaervKtoiy on (he Brocken, have at lait been 
crowned with lucceik, and, if unforeteen diBicultiet do not 
ante, it u expected that thu important ttation will be m working 
order during the coming aittumn Thit wccettfiil wtue w mottly 
owing to the lupport given to the undertaking by the Iflmttry c f 
Public Worthip and the Meteorological Inttitute of Berlin, and 
by the Bruntwick and Hanover tectiont of the German and 
Auftnan Alpine Qub There can be no doubt that obaervatiunt 
from this mountain obtervatory will be of contidetable value for 
the progrett of meteorological loence 

As already announced in thete columns, the sixty seventh 
meeting of (,erman physicians and men of science will take 
place at Lubtek on September i6 ti at Members and viuton 
will be received at the Town Hall on Sunday, the 15th, at 8 p m 
Business will commence on Monday at 11 a m in the Gymnssbe 
Hall snth a presidential address, followed fay some medical 
papers At 3 p m the sections will be formed, and at 7 p m 
there will be a social gathenng at the Tivoh Among the 
entertainments of the following days, are a garden party given by 
the Senate of the tree Hansa City of Lttbeck on Tuesday, a 
grand ball in the theatre on Thursday, and an excursion to the 
lakes of hast Holstein on the Saturday Medical papers are 
announced by Drs klebs, Behnng Kiedel, and Rmdfleisch, and 
general saentific papers by Drs Victor Meyer, Ustwald, and 
others Senator Dr Brehmer and Dr Theodor Eschenburg art 
the secretaries of the meeting 

Thk Beard ef Trade feumal reports that an indnstnal 
exhibition, to celebrate the jubilee of the reoogmtion of Berlin 
as the capilal of the German Empire, u to be held next year in 
the Treptow Park, near that town, fiom May to October 
The exhibition wilt embrace the foUosnng groups —(1) 
Textile industries (s) Clothing lodustnes, (3) Building and 
engineering , (4) Wood indostnes (cabinet making, &c ), (5) 
Porcetam, glau and fire bnck mdnstry, (6) Smallwares and 
fancy goods , (7) Metal industry, (8) Engiaving, the decorative 
arts and the bixik trades, (9) Chemical industry, (lO) hood 
products (mcludmg tobacco, spints, &c ), (tl) Scientific instiu 
ments, (13) Musical instruments, (13) Machine-construction, 
shipbuilihng, and transport trade (14} Applied electricity, 
(15) leather and mdui rubber industry, (16) Paper industry, 
(17) Photography, (18) Hygiene, and samlary dwilhngs, 
(19) Education and instruction, (30) Pishing and boating, as 
industries and sports, (31) Hiding and racing, aquatic sport, 
cycling, shooting and hunting, pleasure boating (33) Horti 
culture (33 German colonial exhibition, (34) Hotel and 
lestaurant trades 

The Counalof the Federated Institution of Muung Engineer), 
have had for some time under thew consideration the holding of 
meetings of the student members, and the first meetup of 
studenu was succearfUly held m the North of England district 
on August 13, 14, and ijy With aiHew to interest the students 
more especuilly m the pioceedings of the first meeting, a pnxe 
was ofie^ by the Institution for the best essay on ** The I’m 
vention of Acifidents m Mines ’ The prise was obtained by 
Mr Austm Kirkup, whose essay deals concisely with the com 
monest forms of mining aemdents, and sets forth the results of 
the experience of practical men on their prevention Mr Kukup 
has based hw foots almost entirely on the knowledge whKh 
practical expenenoa and ifoaervabon have afKwded him, so 
hu essay possesses a real value, and we regret that pressure upon 
our space prevents ns firom doing more than refer to d I" order 
that the meeting In ennnection with which the paper was pie 
pared might be of a thoroughly practical character, the mudents 
who took part in the proceedings made lengthy underground 
Mstts to the Wearmooth and P ppleton Qdlwnes, and were given 
every information a* to the mode irf working, haulage, venti I 
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lation Ac practised xl thew extensive collicnes The Institu 
tion Ik to be congratulatul upon its new departure, which u 
certainly calculated to yvt the students a wider knowledge of 
mining than they srould < therwise obtam 

We have receiied thi officml programme of the prises offered 
for 1896 by the Socnlc Industnelle dc Mulhouse A prize of 
1330 fiancs IS offered for a complete histoiy of one of the 
principal branches of Alsatian industry, such as spinning and 
weaving cotton and wool, printing woollen and cotton fabrics, 
machinery, &c The llubner prize, represented 1)> a mJdatUe 
dkoHtuur and looo francs, is offered for the best memoir on the 
cording of spun textile nudenals during the period which has 
elapsed unce the lost publication on the subject or for the im 
provement which in the opinion of the boaety, shall base con 
tnbuted most to the devel ipment of carding operations Similar 
pnzeh are offered for a substance which, m the colrured cloth 
industry can replace the dry albumen of eggs and is cheaper 
than this subktance and for a colourless blood albumen which 
does not colour on steaming Silver medals and prizes of 500 
francs each are offered for a new and simple means of 
determining the amount of pnming in steam boilers for 
a new and advantageous mode of constructing buddmgs 
suitable fx colton and wool spmning and uexiing, or the 
manufiicture of dyed cloth, new and practical nsexrches 
on the movement xnd cooling of steam in long conduits, 
a registering pyrometer for sttam lioiler fires, a memoir on 
the spinning of carded woi 1, and for a complete memoir on 
the drying of tissues Besides these prizes, medsls of various 
grades are offered in some 140 sul^ects connected with chemutal 
xnd mechanical arts, agriculture, eommerce, hutorj and fine arts 
The competitions are international, but it does not appear from 
the programme whether brench is to lx, the only language per 
mitted The memoirs, designs, samples, 4cc , must be marked by 
a device or motto chosen by the author, and addressed to the 
President of the Society Iiefore February 15 1896, t igethcr with 
a sealed envelope contaimng the exact name and ad Iress of the 
competitor 

Mr T H Bn kerios pnnted out, at the recent meeting of 
the British Medical Assucwtion, that when the inquiry was 
ananged into the disastrcus collision between the El^ and the 
Cratku, it was ststul that ‘ the question of the powers of vision 
will be carefully borne in mind in the Board of Trade inquiry 
into the cause of the colhsion ’ The inquiry has n iw lieen con 
eluded, but it appears that the sntnesscs were n it examined as 
to their eyesight This act of negligence will nee I a deal of ex 
pkuning The reading of Mr Bickerton s paper was followed 
by the adoption, on the proposal of Dr barquharson M P , of a 
resolution that the matter should at an early date be brought t > 
the notice of 1 arliameni which should he askeil to insist that 
adequate tests sh add be compulsorily applied before a lad is 
apprentieed to the sea that the Royal famiiety s rec immenda 
tl HIS should be acted on hy the Board of Trade m their entirety, 
and that officers already holding certificates and now by the in 
sbtutioD of adequate tests found colour blind, should ha\e shore 
berths given them m Goiemment offices 

The morphological place of moulds and yeasts, respectively 
has long been the subject of speculaUon and research, some 
authorities regarding yeasts as having an independent existence, 
others considenng them as only transitoiy forms in the lift 
history of moulds Must impculant and interesting contnbu 
txms to thu subject have recently been fiitmshed by the expen 
ments earned on in Dr JcigeoKp’s faiboratory in Cipenhagen 
In the course of some rescarehes on the diastauc power of the 
well known Japanese mould AspergtUm ery.r, Juhler found 
that in die flasks in which this myeehum had converted nee 
starch faitq sugar, it had produced a growth of typical alcohol 
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prrjduciii(, aKcharotnyces cells This most inleiestuie observa 
tun vras subsequently coniinned by Jurgeaten, who has since 
endeavoured to ascertain if the vanous types of alcohol pro 
ducing yeaui can be traced to particolar moulds, and already he 
has succeeded m demonstrating the evolution of wint yeast 
cells frim a particular mould extensively present on grapes 
Dr J igensen mtends to contmue these most suggestise in 
SLStigations, and publish his results fiomtiine to time mtheform 
of a separatL Bertck! exclusively devoted to the work earned 
out m his laboratory In pursuing these researches Dr Joigen 
sen will not only render great practical service to the science of 
fermentation but he will also lay botanisu under deepobligaticm 
to him fir having rendered posmbie a more extended and 
accurate insight mto the kfe histoiy of moulds 

Thf innual address on “ The Recent Evolution of Surgery, 
delisered befire the Medical Society of London in May last, 
by Mr A Pearce Gould has been published in the form of a 
diunty brochure by Messrs Kegan Paul and Co 

Thk rrantathoiu have reached us of the Ballani raeetmg 
(1894) of the Auslralasim Institute if Mining P ngineers Among 
the pijiers contained therein we notice a review of past and 
present steam pumping in mines by Mr J Tipping , an address 
on the mineral wealth of Nictorm, by Mr James Stirling an 
account of the physiography and geology of the Wadnaminga 
Gold Pield by Mr 1 D fehnsm n tea on the While Cltfls 
Oihil Pields, Wilcannu by Mr I G de \ (iipiis and a 
descripli n of ore dressing I y autonwtic machinery, hy Mr 
II W I Kayser 

hue receive 1 from Dr (i Uellmann, of Berlin a reaised 
ediiKin of Meieorologische Volksbdcher, which fust appeared 
in Hmnut Mid Ardi in 1891 (see Naii rs vol xbv p 
185) The work contains an iccount of the e>arliest popular 
( erinan treatises on natural science and meteorology from the 
first encyclo}iedia * 1 ueidanus which was wntten more than 
two centuries before the invention of prmting to the ‘ Hundred 
year Calendar of Dr Knauer for the years 1701 1801 Dr 
llillmann has embellished the work by further biographical 
notes and a Iditions liased uiwn his lalsinous researches since 
the appearance of the first editic n 

Ths forty first annual report )f the 1 rustees of the Australian 
Museum is n it a pleasing one We read ' The continued 
smallness of the income allowed to the Trustees by Parlument 
has practically stopjied the acquisition of specimens by purchase 
or coUecti n The amount expended in the purchase c f specimens 
[during 1894] does not exceed £10 No collecting expeditions 
base been sent out, all that has been done in this way benq; 
confined to flying tnpe around Sydney The staflT still 
contmues at Us reduced strenglli, and the fiirced economies of 
late years are lieginning to tell on the efficiency of the Institu 
turn ’ It IS really time that something was done to alter this 
unsatis&ctory state of things, for the present conditions hamper 
the osefulness of the museum and are most detrimental to the 
interesU of science A few researches have been earned on by 
the officers of the museum, and the mentioii.of them gives a little 
light to on ocherwrbe rather discouraging report 

Mkssrs Gsorirr FHiLti AND SoM have published a school 
editioa of the "Systematic Atlas The atlas has been specially 
arrai«cd fi» the use of stndente in higher schools and training 
colleges. Tbotlgh an abndgement of the ■* Systematic Atlas, 

It eontauis ft many as 170 mapa—pncttcally all the general 
ones—ui igttf one {dates, and a complete mdex of more than 
I2,aoonamcs The atlas will be very valuable for dais srork m 
physical and pohlicaffeeogiaphy, and IS a useful mtroducuon to the 
laiger edition, which has already bean renewed m these colorani 
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Another atlas, of which Messrs Philip hate just published 
a new edition, is the “ Handy Volume Atlas of the World,” by 
Mr b G Ravuiitem This, howeier, is almost a new srork, 
for the whole of the maps have been re drawn and re engraved, 
and the letterpress accompanying them has been rewritten We 
reviewed the original edibon when it appeared some years igo , 
and It IB only necessary now to say that the present volume, like 
Its predecessor, is a compact and an eflicient pocket atlas 

Tux second part of the fifty first volume of the Vtrhamh 
iuHgtti dts Naturhutonsdun Vtretits dtr Preussutktn Rkt,m- 
laadtt Wtttfalms uni dtr Ktg Bnirts Osnairuih (Boon, 
1894), contains si\ memoirs and a senes of shorter papers and 
notes The first memoir is a list of the fiissils derived from 
northern regions found m the diluvial dejKwits of Westphalia, 
which IS contributed by Dr W von der Marck Ijuprtyes has 
issued a detailed study if the meteorites in the musenm of the 
Umveisity of Bonn, in which the btemture is tabulated with 
great care btockfleth describes the iron ore deposits in the 
HiUofHuggel near Osnabruck, where it occurs in the/ech* 
stem C Koettgen gives a “ Contnbution to the Coleoptera 
Faun* >f the Rhine Province ’ H Pohlig contmues his study 
of abnormal deer antlers by a description of two pain, belonging 
lo the great Irish elk One of these has a brow tyne on the left 
side, tut no trare of one on the right, whereas the fiist of the 
senal tynes n that side u branched In the other case both 
briwtynes tre present but the second serial tyne on the left 
side has a rudimentaiy branch Dr Verhoff contributes a short 
{laper on the biol igy of the fire fly Pktspk tnus kemiptirns 
Among the smaller papers a note by Ludwig gives a brief 
account of Marchuhsa and Celhs work on the malaria 
parasite Philqipson summarises the geological problems that 
still await sjlution in Western Turkey Schenck gives a brief 
dem< nstration c f the structnre of the Brazilian lianas, or climbing 
stems 

Tkk additions to the Zoological Society s Gardens during 
the post week include a Kufifed Lemur {Lemur variui, 9 ) from 
Madagascar, presented by Mr j H Bingham, a \ ervet 
Mrnkey (Crr optlkt tif lakmdn, 9) from South Africa, presented 
by Mrs C J Humphrey, a Mozambique Monkey {Cent- 
fiUkecui pygerythm 9 ) from Last Afhea, presented b> Mrs 
J hn Mahon, a bioty Mangabey {Cetiecekus /uitguusus ,9 ) 
from West Africa, presented by Mr Davies, a Sykes s Monkey 
{Ctrttptikecus aJiigularu, 6 ) from Last Africa, presented by 
Mr J Watkinson Brown , a Cheetah {Cynahtrus juiatus), a 
Blotched Genet (Geuetta ttgrvia) from Somaliland, presented 
by Mr J L uiurmgton , a Martial Hawk fcagle (Spttirlui 
Mhmus) from British East Africa, presented by Captam B L 
Sclater, two Ravens {Ctrvm larax), two Buzzards {Buttt 
vulgaru), two Greater Black backed Gulls {Larut martnus), 
Furopean, presented by the Hon William Falsraids, a Hemng 
Gull {Larue aigentatue), Bntidi, presented by Mr George 
Hawes , two Orbicular Horned I izards {Pkrynoitmatrbuulart) 
from Mexico, presented by Mr Bernard Jackson, a Rhesus 
Monkey {Maeacus rktsue, 9) Atom India, a Black backed Jackal 
(CMm meeomtlae) from South Afhai, four Sfuny tailed 
Mastiguies {Uromasitx acautkiuurus) from Niwth Africa, 

deposited, two - Octodons {Citutdae^hu gueeii^ from 

Egypt, purchased, three Dorcas Gazelles {Gasullt deicae ,9 9 9 ) 
a Samroemng s Gazelle {Gaattta ettmmtrrtnge^ d), an Egyptian 
Gat(/«Ar ckaue), three Dbyan Zonlias fytua), ten 

\aned Field Rats (/muwjw vantgaius), thirty five Hairy footed 
Jerboas {Dtpui htrttpes), forty five Lesser Egyptian Geibilles 
{CtrhUut rgyptius), ei^ Laiger Egyptian Geibilles {GtrMku 
pyramtdum), two Lgypoan Kites {Mthus mgyphue), a Cerastes 
\v(xx{Vtpera tera^tes) from Egypt, received in exdMmge, a 
SpoUed Pigeon (Ce/nmfe mteuima), bred m the Gardens 
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OUR ASTRONOMICAL COLUMN 

The CoLOSTAT~The name calostai has been given by 
M 0 Uimniann to a modified form of sideiMtat which he has 
devued {Comptts rtndus. No 19, 1895, and OitenMor), 
Angnat) The ipeoal f^ure of the initrament la that it g^ 
od of the rotation of the field of view whmh duqualifiea the 
udeioaUt for aome purpoaea, inch for inatance, at long-expoaure 
photography It conauta aimply of a minor with lU plane 
parallel to the earth’a ana, and turning on a polar axit once m 
forty eight houra in the tune direction at the apparent diurnal 
motion of the heavena. It n eaaily dtmonatrated that the image 
of any atar whatever will be teen statioiiary in a mirror ao 
mounted, and a teleacone pointed at the mirror in any direction 
will have a conatant field of view The teleKope bei^ directed 
to the coeloatat in a given poution to obaerve other olnecta 
having the aame decbnation aa that in view, it will only be 
neceakary to turn the mirror, but for objectt with different 
declinahoiu the teleacope must alao lx. moved If it be deured 
to use a horizontal teleacope it must be directed to the point on 
the honion where the otqect riMS, and the mirror must h- 
started in a position wited to the hour angle, but there ih _ 
limit to the use of a horizontal teleacope It is {Minted out that 
the aimpliuty of the instrument maltes it poauble to turn it 1 
one of great precision, stalnbty being readiW attained, while 
possibility of flevure can be reduced to a minimum 

Adams Masses of Juiitfrs SArmirRs—A queation 
havmg been recently raiaed hj Mr Marth as to the work of 
Adams on Jupiter s aatelbtes, I ruf K A Samfiaon has stated 
the results of an ina{iectKHi of the MSS with reference to this 
subject (Ohservatmy, August) It apiiears that when engaged 
0{xm a revision of Damoiaeau a ubles m 1875, with a view to 
their continuation. Prof Adams determmea the fcdlowing 
reused values for the masses of the satellites — 
ws 00000283113 


t) the shove determinations of the messes, seeing that__ 

pubbshed the values directly the MS B{)|)ean to be little more 
than a study such aa he was in the halnt of making u|Mn any 
work that he was examuung, in order to test by cross vetifica 
tions the accuracy and consisteney of the whole Con 

sideraUe expectations have been bmlt upon the fact that Adams 
was engaged more or less closely for some years upon the theory 
ofjupiter’ssatelbtes It will bi. will to say at once that the 
chief fisiit of his attention was jaibbshed m the Nauiual Almana 
of 1880, this, bke all the rest of his pubbshed work, was the 
result of exhaustive Ubour, quite i ut of refaUion to the nnpri 
tentiona form in which the outcome was {iresented, and only 
discoverable by searching tests ” 

Atmospheric Kefraction —Ihe ordinanr application of 
Bessel a exjiression for refraction requires that nve quantities be 
taken from specially prepared tables but Prof F C Comstock, 
Director of the WaMinim Observatory, has worked out a simple 
formula for computing the refraction vithout the aid of tables 
A transformation of Bessel s formubi and the intrpdyction of 
numerical constants from the Pulkowa refraction tabdM,. leads to 
the following sunplified form 

K a [2 99315] - tan/ 

455 9 + * 

logV ^ - (42 3 + o i20tanV 

The number m brackets is a logarithm, B is the barometric 
pressure in English imhes reduced to freezing jMmt r u the 
temperature in degrees Fahrenheit, and / u the zemth distance 
for which the refraction is remiired The formula for > gives 
the logarithm m umts the filth decinial phee 
The computation by the formula u not more laboiioiis than 
the direct use of the twes, and a compansonof t]ie two methods 
shows that the difietenees in the resulu am far m than the un 
certainty in the tabular numbers themselves Prof Comstock’s 
paper forms one of a senes of interesUng ' Studies m Sphencal 
and Practsoal Astronomy,” m the ButMm of the Umversity of 
‘^Qosm (vol I No 3) 
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W theoretical, actual or 

them, whatever they may b,,___ 

rcUtions to genetical problems, that is, to the explanation of 
the origin of actual fiiun-e, and to the knowledge of the original 
home of phyletic groups and of the ways followed m their 
gradual diflusiun over the whole or part of the world To this 
purjxise, not only living animals hut also foauls, have to be 
ditermined, and their affinities exactly worked out, changes in 
the dutnbuDon of buid and sea and in the shajie of continental 
areas must be investigati 1 and analogies and differences in the 
diffusion of various gr iu|>s if living bangs taken in consideni 
tion, ax &r as they are known rhe work insolved is lung and 
difii^lt, and its roailli will form the saence of the future 
In a paper published in 1891, on the fossil ants of Sicilian 
amber,* I made out that at iht bq|mning of the Miocini ipuih. 
North and South Lurojx. had very diflcKnt founi of ants, the 
Sicilian amlier containing genera which belong to the actual 

' ‘ * *-■ '- ‘ ‘ wanting the tyincal holarctic 

' ' , found in f 

and abundant Aumilur tait not such a stnkiw, difference exists 
between neent Miditirianean and North ^ropean ants, the 
former including \ greater jx.rcentage of Indian and coamopobti 
forms, and in aDsohitely and relatively lesser number of typically 
holarctic ones thi in st sfiecies of hormtea, Afyrmua, and 
Lattut not having reached Africa (F ftu a, L , and M s abri 
nedu, Nyl , are introduced m gardens in Algeria), and these 
nnera being scarcely represented in Mediterranean islands 
After discussum thesi facts, I came to the conclusion that South 
Europe should have had in the 1 ertiary epoch an ant &una 
comjMund of old Mesoroic cosmcuxihte genera (chiefly Ponenn i), 
mtxM with Indun Australian forms In North Fnropc these 
lived t igether with northern genera, which, after the emergence 
of the butti m of the middle Luropean sea, mvaded the Swth, 
bang perhaps expelled frim the North by gradual cooling >f 
climate latter the {.laeisl ejxich destruyol in Europe nearly 
all the rest of tropical insects, their return being n^e im 
{Msiible by the natural harners of sea, deserts and mountains 
accumulated southwani and eastward of our continent 
These studies I hast earned a step further in a revision, now 
printed, of the Formicida. c f North America * A great number 
if North Amencan ants are s|)eafically identical to t uropean 
<mes My attention was directed to find differences between 
Amencan and Fiiiopean sjieamens, and indeed but a few 
species were so similar to their European relatives as to be not 
tlistinguishable as sub species or vaneties Die one genus, 
Etaciu and two sub renera are exclusively Nearctic , Ml the 
other genera of North American ants not repreKnted in Lurasia 
{Dui<ahyrta has twr species only, one in North America, 
tnuther in New Zealand) are Neotro|iica] The northern regions 
of Eurojie has the one peculuir mus AiurgaUt, allied ti 
Fpa Hs middle and south Europe have two further genera not 
found in other jxuts of the wuricl, and some others known from 
the Indian r^on All these fimts lead to the result, that the 
Pabearctic ant launa is made of oosmo{Mbte+Arctm-f Induui 
elements that the Nearctic fimna is similarly composed if 
cosmopolite + Arctic + Neotropmal ones 
The question that now anset IS bow has such a mixture been 
effectuated —what changes have detertnined.it 7 A complete and 
detailed answer I believe to be at present imfMSSible , but the 
kniwledge of the fossil mammals m»belp us greatly, supply 
ing for the want of evidence takoi from fuasil anu, other than 
the Miocene fiiuna of Fnrojiean amber, the fossil prints of 
Formicidse bang too imperfaftly known, and a careful revision 
of the eaisting collections from a trained sjiecialist wanted I 
believe that mammals and ants are both of the same age, their 
migrations took place by means of the same land connections, 
wiUithediflerence, that winged females of anu could easier than 
terrestnal mammals, jiasR over sea arms, being earned liy winds 
I admit that in the < fligocene epoe^ after Australu, Africa 
and Smith America had been cut off from a great northern 
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_a continuous contment), thw Uit 

divided into two syitenu an Arctic and Occidental one, com | 
pnanur North America, together with the northern parU of Aaia 
and Furope, and an Indian one, coinmnnicating with South 
lurope The former wai the home of the C>rvid«, the j 
rhmoceroeea and most other Penssodaetyls, the latter that of the | 
Cavicoms and elephants Very few maminaU of Indian ongm 
migrated into America , much wore from the Arctic s^em mto . 
India The mme seems to be the case for ants Myreucuui 
u perhaps the only North American genus of Indian ongm ! 
{TitraiHortum being doubtkee mtrodneed by man), I 

whereas a number of Amencan Arctic genera, sub genera and 
species groups, as Myraumythu, Myrmua, Campoirtlux 

ftnmyivant irr, iic , are more or leas &r difliised in India and 
Africa, Myrmua reaching Borneo, and iKurer the Cape of Good 
Hope 

In Europe, the study of the BalUe and Siedian amber moves 
that the Ar^c fenna went down from the north, as a host of 

S uron, mvadmg the temtory formerly occupied by other 
I believe that, in Miocene times tne North Amencan 
was much like the actual eosmopohte and Arctic part of 
the recent feuna, and might have included a number of forms 
actually extinct As in the Phocene a bndge was pot between 
North and South America, an invasion of neotropical forms took 
place, walking from south to north But it is not improbable 
that other forms migrated m the opposite sense, and descended 
from North Amenca into the neMtopical region I sumase 
that such was the case for the genus PtftttMiyriiux, perhaps 
also for Derymyrmtx, Farthus, and several species of Cam 
ponttm It M not improbable that other eenera fropi North 
Amenca migrated southward, and later became extinct in their 
pnmitive home The recent work of Mr Scudder on Tertiary 
Curculionid«, of North Amenca seems to confirm this vmw some 
of thiae fossd beetles belongii» to genera now hving only m 
South Amenca It is probable that a number of insects, actually 
regarded sa typical members of the neotropical feuna, immi 
grated firom North Amenca, as it u proved pal-eontology for 
severil mammals, as, for instance, the llama and alpacca of 
the Pampas 

The North Amencan origin of some South Amencan ants was 
suggested by Prof 11 von Jhenng,' In a paper published last 
year The author endeavours to sustain, bv the study of the 
ants, h>s theory of the raulUple or^ of actual neotropical feuna 
I agree in many ixiints with him,'but I must recognise that the 
Pormicidje afibra but little evidence m fevour m his views 
Actually, the ants of bmith Amenca are distnbuted chiefly in 
rvlatum to the climate and vegetation, no strong obstacles beiiw 
put to the wide dissemination of the species, some of which 
range from Central America or from Mexico to Ifetaguay and 
Kio Grande do Sul is, hosvever, an isolated country, 

which we may call ' a continental Island, although it u not 
surrounded by water If we should take the Chilian feuna as a 
stxndard for the primitive fiuina of v Jheniu s Archi^ta, that 
should have been a ven poor one, hke the fiiuna of New Zea 
land, with which it oners a striking resemblance The most 
characteristic feature of the Chilian ant fiuina u the occurrence 
of peculiar speues of Mmomtnttm, like those inhafeting 
\ustralia and New Zealand, and of the genus Mrhphants, found 
only ID Australia and New Zealand These fiuu corroborate 
the hypothecs of a Cretaceous or Eocene connecuon between 
Sooth Amenca and Australia 

New Zealand appears as a bit of old Australia, quite free from 
later Papuan or Indian mtrusions, hke Madagascar, winch, as an 
isolated part of edd Africa, has leceived but a few immigrants, 
when, at the Pliocene epoch, a stream of Indum life enterra into 
the 'Ethiopian continent Probably Chill may be considered as a 
part of ancient Archiplata, secured from Ouyanean and Braalian 
immigrants by the heights of the CoidiUeia.bnt having preserved 
only an incomplete set of the original Archiplatean feuna. 

1 state these finds for the purpose of making the main con 
clusKms of a special work known to a wide public Pxact 
knowledge of the exotic feuna, and especially of the fossils, may 


enaUe us in future to cany further these incomplite mid m part 
hypothetical resultk. Sumlar studies inade on single gron^ of 
animals and plants by specialists, whi^ do not only accumulate 
onjiisniia ' Dm AnotMo von Rio Omadc do Sul (Arttwr 

K^sin and a^yi^ of bland Ikmm. In 
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but deal with them, knowing the value o-,___ 

suable Summarising and IntegratiDg the sinigle reinlts will 
build up an exact knowledge of palteogeagmifoy, and of th' 

-----rd.. gf tJjg ,,^1^ 
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origins and interrelations of tne fiuim ai 


A NhW film holder 
*^0 outdoor photographer can take a rough survey of the past 
few years without feeling some astonishment at the r^nd 
progress made in nearly every branch M his art The amateur 
u no doubt indirectly responsible for much of this advance , 
for It u through him that other twams have been set to work 
to satisfy all mi many and vanous wants, in the way of instru 
menu and accessories, to lighten hu task at every step 
The camera, whwh a few years back was a heavy, clumsy and 
awkward instrument is now of a lyht and handy construction, 
capable of being used in many cases without the tnpod Stops 
are now more generally of tne Iru type, thus ehminating alt 
posnUhtiea of Toss or of leaving them behind , while |^te 
nolden are now supplied capable of holding a dozen or more 
plates, and necessitating the use of mily one wk shutter 
The introduction of the film has brou^t us, however, mto a 
new era , but the full benefit of this rmprovement can only be 
best appreciated by those who make use of their cameras while 
travelhi^ 

Hithmo It has been iinpossible to make aatiafiu:tory use of 
die enormous advantages of celluloid flat films over glaw |ilates, 
but now WL have before us a holder which seems to give satisfsc 
tion, and which should prove a boon torfootographen m general 
A holder to bt rcalljr efficient should be readily adiqitable to 
any ordinary camera, it must contain a large quantity of films. 



and when complete and loaded should not be any larger or 
heavier than the three double backs (lighter if poisiUc), and, 
finally should be provided with some means of swiftly and 
automatically changing the positions of the expos^ fiinn 

Such a holder, if simple and of moderate price, would be 
nwh sou^t aftCT by the world A very n 


approach to such an ideal fi 


will be found ii 


known as the " brena, ’ of which a short descnption fidlosvs 
rig I gives a complete new of the holder (the two n 


parts 

It consiats of two parts 'the magazine (ii) arid the receiver 
(a), each of these parts being about half as thick again as 
an ordinary dark slide The exposure is made m precisely the 
same way as with an ordinary dark ahde, namely, W inserting 
themaoizine in the slide rails of thecanicm, and 1^ withdrawing, 
and subsequently replacing, the shutter of the magarine 
The film changing is brought about amply^ folding the 
magazine and receiver together until they interlock, draw 
ing out the two shutters, pressing a change button to one side, 
■•tdjiushuig the shutters bimk again 
The exposed films, stored in the receiver, may then be 
removed for developimmt one l» one, or u a complete pack, lust 
as the operator deures 

An automatic counter upon the back of the magazme shoura 
bow many picturea have been taken 
The pmlianty of these films is that their edges are notched, 
and m their packing an alternate sequence is mamtalned aa 
regards the posiuin M time notches 
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The films ire supplied ready packed and arranged m the 
order m which they are to be inserted into the magsane 
To understand more cleariy the position of the notches, it is 
best to take the empty magaane in hand, and entirely withdraw 
the black exposing shutter It will then be seen that the fiunt of 
the magazine is provided along its sides vnth two senes of pro 
jectmg teeth , it is upon these teeth that the films inserted mto 
the hdder are supported At one end of the magazine, which 
we shall call the top, is a button , if this button be poshed from 
one side to the other, thu movement will shift all the sorting 
teeth at the same time, so that they will occupy positions a httle 
to one side of theu former ones 
A film introduced into the magazine vnll then be supported by 
the sorting teeth, when these stand in the original pcmtions, if 
this film lx. put mto the holder vnth its notched comers 
towards the top end of the magazine It will, however bll 
past the sorting teeth, which pass through its notches, when the 
change button is mo\^ to one side and the sorting teeth stand 
m the second position menboned 

The process of filhng the magazine is very simple, fur the 
pressure board has only to be rimovcd, and the films inserted 
nto the htdder with the white film downwards, i < towards the 


an apparatus room and workshop At the back is another large 
room to be used for a natural history museum 

Fvera room is fitted with electric light and Ridge ventUation, 
which keeps the air pure even when filled with workera. The 
lecture theatre, which is capable of holding from 8o to too boys, 
IS fitted with a solid slate table on bnck pets, so that work can 
be done on it with the most delicate mstruments vnthout inter 
fierence from the vibraUun of the floors The fiurt that the 
rooms are all on the ground floor, gives the opportumty of 
putting all delicate instruments such as tadances, galvanometers, 
&e , on bnck pllars, and thus to get nd of any vibration 


atory contains ten tables for elementary physical 
'o for calonmetry, two for mamietism, and two 
ents lumh table has a cupboard containing 


in laboratory contains ten tabl( 

_mts, two for c-'-— 

for heat expenments 

--^ eieetnc lamo pivir.^ 

le eyes of 

_ je IS an optical room, which 

_._._mpletely darkened, and is fitted with two 

optical tables smd a heliostat, so as to use diiect sunlight as often 
^s posable 



pointers, and eventually towards the lens Should there remain 
m the magazine any unexposed films, vnth their backings 
and It u merely required to add to their number, the additional 
films vnth their backings may be dropped mto the holder by 
twos or threes, due care being taken tW the alternate arrange 
ment be mamtamed 


The whole pocess, although somewhat lengthy to desenbe 
IS m itself very ample and neat, and can be at once grasped by 
sn exarm n ation of the holder itself in daybght 


THE NEW NATURAL SCIENCE SCHOOLS 
AT RUGBY 

'T'HIS new building for the phyacal part of natural science 
which has recently been opened at Hugby School, is well 
worth a viat from any one enmiged in tiMhing that subject 
The building, owing to want of funds, u not at present of a per 
manent nature, being of the felt and matchboardingrtype, and m 
consequence hM no pretensiatis to structural beauty, but when 
fimds are fbttbcommg, no doubt the whole will be Milt m bnck, 
and this will enatfie any alterabon or improvement which may 
then be deemed necesMuy to be made The building com 
pnscs a lecture room, a large laboratory, two small laboratories, 
NO. 1347, VOL. 52] 


The other is the electricity room, containing two tables for 
frictional, and two for voltaic eleetiKity, with cupboards, &c , 
as m the mam laboratory 

Provision has been made for a small engme and dynamo for 
elecuical work, and these will no doubt be added in time 

The whole u under the cImim of Mr L. Cummmg, to whom 
the arrangement is due, and who u certam^ to be congratuUted 
on the result 

Every boy who takes up natural science at Rugby not only goes 
through a course of lectures, but has also to do expenmental work 
himself in the laboratory This enables him to grasp the su^ect 
much more thoroughly and to remember it mu^ better than if 
he attended the lectures only That this method has had 
excellent resulto, will be seen by the number of successes in 
natural science that Ruxliy has gained of late years in scholar 
ship and other examinations 


EVIDENCE OF A TWILIGHT ARC UPON 
THE PIANET MARS 

TOURING last summer and autumn Mr Douglass made at this 
^ observatory 341 micrometnc measures of the diameters of 
Man In addition to their gencnl value as mamimetria 
measurements, these turn out to be of a pecuharly interesting 
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rhuacter For un reducing them I find that bevde fumuhim, 
from their great number, relatively accurate valuea of the 
equatonal and polar dwmeten and of the polar flattening, they 
yield a by product as unuipLcted aa it la important Their dia 
cuaaon reveala, in abort what appeara to be unmiatakaUe 
evidence of a twilight upon the planet, aufficiently pronounced 
to be viaiMe from the ei^, and actually to have bm meaaured 
unconKioualy by Mr Douglaaa That Mara poaaeaacd an at 
moiphere, we had what amounted to proof poaitive before, but 
that the hurt ahould again be brought to light in thu literal 
manner, aa a ailver lining to a cloud of figurea, i<i a point of aome 
cunoaity The meaaorea had no auch end in view , indeed, to 
detect the preaence of an atmosphere by meauires of the 
dtamcten had not luggested itaelfto any of the moat adventurous 
of obbcrveia \ et, aa will be aeen, the quantitiea upon which the 
evidince testa are ao large aa to be quite without the pale of 
accidental error, bemg ten times as gr^ aa the probable errors 
of observation, and twice aa larn aa those that diaclosi the polar 
flattemng Tluit they have hitherto escaped detection u due to 
their having been masked by another factor affecting the sire of 
the polar diameter, aa will a|>pear in the ooUrv. of this paper To 
the unsuspected iwesenre of these two causes, at times nearly 
ofiaetting each other, au far sa relative values go, is attributable 
in all probability muidi of the discrepancy m the determinatimui 
of the polar flattening hitherto made 

The first measures were made on July 6, and the last on 
November at, 1894 hrim October lathey were taken nearly 
every night Th^ here given were all made by Mr Douglass 
Later m the paper 1 shall introduce others by Prof W U Picker 
ing which confirm the result But here at the outset it may be 
wdl to point out that whether the results of many observers are 
to be proferred to those of one is, omitting diaixiurteoua per 
sonahM, a question entirely of what is to m determined If 
the determination be one of absolute quantity, the more 
< liservers the better, provided they be good , Imt it, on the other 
hand, the determination be of relative magnitudes, one observer 
iblietter than many, as hts personal equation obligingly eliminatek 
Itself, whereas two such equations can by no possiQity, short of 
chance, ehminati. each other Now, in the present case, while 
the determination of the planet s sue, and even to some extent 
of Its polar flattening, are matters of absolute quantity the 
evidence of a twilight uixm it is one which rests upon relative 
results. The former, tnerefore, are subject to any systematic 

entm there may be, the latter, essentially free of them ’- 

sequmice, the by product m this case u actually mi 
worthy than the mam results themselves 
Much Care was taken in the matter of the Martun 
In the ones I shall first disLUks, those made from October I3 and 
November 3l, Mr Douglass adjusted the longitudinal thread of 
the micrometer, parallel or perpendicular as the case might be 
to the planet s polar axis, accoiding to Marlh s ephemins and 
then pbmed himself, so that the tane joining hu lyes was kept 
parallel to thu thread or to the fixed transverse threu 1 
It right angles to it, during any one set of oiaerva | 
tions, the position being then recorded As measures were 
taken in both positiona for each duuneter at lanous times 
we have here a comparison of some eventual value In 
tyc estimates such oncntation in the jioution of the ob 
server ii, absolutely essential in order to correct hu posuble 
astigmatism Into measures however, astigmatism enters only 
to cancel out lor if we conuder the matter, it u at once 
evident that the whole field is distorted in the same proporbcHi 
the space between one turn of the micrometer and the next 
lieing reduced or ei^nded in the same ratio aa the part of the 
imue measured The astigmatism thus eliminates itself 

Irim October la to November 21, Mr Douglass made in all 
37s measures , 140 of the equatonal, and 135 of the polar dia 
meter In the reduction ot the measures, account has 
been taken of the place upon the micrometer screw at 
which the measures were made, and its appropnate value in 
troduced For by the forethonghtof Mr Douglass m suspectii^ 
the posnbibty of vanation we raeaanred the value of a micro 
meter turn at different pomts of the scale to confirm hu 

I^eliminary to the discussicm of the results, it will be well 
explam the correcUons determined and applied The first o 
rection u that arising from refractfoa. Tliu u the cunecti 
due to the differential effect of reftacoon upon the planet s op 
poaite limbs at the extremities of the psrtieiilar diameter measured. 
It depends both upon the altitude of the planet at the time of 
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ofaaervxtion and upon the inclination at that moment, of the 
particular diameter to the vertical In many cases it was so 
—nail as not to make itself perceptible in the column 
The correction for abenaboo, similarly a differential effect, 
as so utterly insignificant throughout as not to appw at all 
The next correction i# that due to irradwtion Tosnurd its 
.^termination two different texu were made, in each ease upon 
both Prof W II Pickenng and myself, in the one the effect 
should have been less than m the case of Mars, m the other 
greater Aa in both cases the obterveii substantially agreed, 
the results may be accepted as having some impersonal value 
The first test was miidt upon a railroad switch head, a white 
circular disc with a smaller black arcle painted upon it The 
:o the observers 


(W II P } (white run) i , (diameter black circle) i 3 
(PI) r, , „ „ I 365 

I he discs and then distance were then measured and gave 
For diameter black ciicle 303 mm 

F ir radius white nm 136mm 

For ratio iVn 

F ir distance from eye 57 yds 

Therefore 1 mm equalled 3 9 

For the amount if the irradiation in seconds of arc, x assume 
the amount of the irraduition of the white nm against the 
general background of earth of a brown colour to Mve lieen 


10/3 X ^ 3 o 
6/34 13 

for the second observer 
The second test w 


old n 




n the moon (November 33), when the 


Inth 


le the 


irraduition proved fur both observers to be one seventh of the 
radius of the old m ion, or about 157 
In the case of Mars, the value for the irradiation probably lies 
between these two limits For the contrast between the 
Martian limb and the sky is piretty certainly greater than that of 
the white nm and the buuik ciicle of the switch head, and less 
than that of the m xm s bright limb and the sky, to which the 
contrast between the limbs of the old and of the new mum 
closely approximates 

It Is to be noted that with a given illumination and a given 
eye the irraduuiun correction is a personal constant, nut 
depending upon the sue of the disc measured and diminishing 
inverseljf as the magnification In all the measures subsequent 
to and including October 15, the power used was 860 , m those 
of October 13 it was 617 The correction, therefore, for xll 
except those of October I3 wxs o 10, for those of October 
13,0 14 

Sueh, then is the correction for irraduition upon the plxnet s 
limb The double of it, therefore, would need to be subtracted 
from the measures of a disc sumlarly placed to that of Mars 
folly illuminated But the disc of Mars was not fully 
^ the moment of opposition, and grew leu so 

. . Now It will he evident on considmtion that 

the irradiation from the terminator must be very different from 
that upon the limb, inasmuch as the light fodes away to nothing 
at the one wbde it has its foil value at the other 
To determme the amount of the correcboii needed at the 
terminator it is to be observed that if 

y = the areocentnc angle between the sun and the earth, 
a ■> the angle between the terminator and the point of dieil 
luminated surfiuse of which the irradiation is sou^t, and 
w = the ratio of the irradiation at the limb to the radius of 
the disc, we have for the extent of the irradiation at 
the terminator 

wl^ n denotes the ratio of the irradiation to the lUummabon, 
and u equal to about 3*, that is, it takes 3* times the ilhnmna 
tun to i^uce twice the uradiatioa effect This value is got 
from mter comparison of the above tests as bmiting values, the 


illuminated ei 
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reraltuiK value for Men and the known decreaae m illumination 
due totne teleacopic magmiication emplojred 

To deduce the leanlting irradiation we moat find the value of 
which rendeia the above equation a maumum, and then aubati 
tute this value in the equation To do lo directly lea« to an 
equation of so high an <wder that apimzimation will be found 
the better, if indeed it be not the only, method of solution By 
thu means it appears that the necessary eoriection does not lie 
come insensible to three places of decimals till tht phase angle, 
y, somewhat exceeds jaP 

The formula must be used within the limits for wluch 
— = 1 , beyond them —* . must be taken as 
sin(7-l-B) sin(i.+ a) 

unity 

It the reflection from the disc foil wed the law of the cosines 
that IS if the apparent illumination were always equal to the 
true one—we should have 


were made in Octobei ir in November The November mea 
sures came out much larger than the October ones, while the 
corresponding polar muuurts, on the other hand, showed no 
corresponding mcreasc Struck by this bet, and suspecting Us 
cause, instead of taking the mean of all the measures for each 
diameter I divided them into sets according to their proximity 
in date to the time of q position and took the mean of these 
sets 

The means are as follows — 

Diameter 

Mean October 15 ti October 23 both dites me 9 379 


where a y, and n have their previous values and m wa constant 
11 be determined from the equation from the value at the limb 
But although this u, the f irmula for the case of a theoretical 
r ugh bare globe it manifeiitly dues not hold in the case of Mars, 
>f whmh the limlis are not onlyas bright as the centre of the dise 
but much brighter The previous formula is, therefore to be pre 
ferred to it, although even that f innub makes the irraduition 
correction at the terminator too great as compared with that it 
the limb 

But It IS to be specially noticed that no law of correction for 
irradiati in at the terminator however big it make that oirree 
tion to be is able to do away with the outstanding diSerences, 
presently to be noted rf the equatonal duuneter at diflerent 
tunes u^n which the evidence of the twilight arc is baseel 
There u alsi the correctKin for phase Inasmuch as the 
phase nxis and the polar axis did not m general coincide, there 
entered into its determination beside the amount of the lacking 
lune the angle f inclmation of the two axes So that the 
amount of the deblcstion hod lo be calcubied in accordance for 
eich night These corrections and their results reduced to 
distance unity have been calculated and tabulated 
Besides the above there is a fifth correction needed to reduce 
the dumeter mexsurul lor the ti lar one, to the true polar dut 
meter The diameter measured |Kqienditular to this or the 
apparent equatorial dumeter although not m bet an equatorial 
dumeter, was always exactly equivdent to one, since its ex 
tremities were -Uways each 90 distxnt from the pule The other, 
however, was the diameter of the elbpse mane by the plime 
passing through the polar axis which was inclined to the polar 
xxib by the angle of tilt and necdcxl therefore to be reduced to 
thit ellipse’s minor axis Thu correction is best applied to the 
means, and ap(iears in the subjoined table 
J^iar Diameters 

Cor Cor lor Surihorcor for 


Polar flattening 1/191 of the equatonal diameter 

As previously explained, no correction u needq^ for astigma 
turn, as the measures themselves correct it 
So soon as the measures had been c or rected and reduced to 
distance nmty two things became apparent, both so large as to 
be almost unmistakable before takmg the means. The nrst was 
thejxilar flattening, the other an equally wstematic difference 
in the sire of die equatonal diameter accotdinf as the measures 
HO. 1347, VOL 52] 


Opposition occurred on October 20 The first set m each ache 
dule thirtfore was made withm four days of opposition the 
second within elevenffaysofit,thelssf,fromfourteentothirty two 
days after it That there is a systematic increase in the equatonal 
measures u apparent 1 hst it is not paralleled by a correspond 
mg inctease in the polar c nes shows instantly that it can hardly 
have been due to systematic error in the observer since in that 
case both sets of messures should m all probability, have been 
affected 

Now IS all the measures had prevK usly been corrected for re 
fraction irradution |)hase and tilt the means of each dumeter 
sh uld have agreed with themselves The polar did so in a very 
satisfactory manner the equ itonftl not only did not, but they 
differed in propi rtion to their distance in tune from the date of 
opposition Now the only factor that increased in proportion to 
the dulancc m time from ipposilion was the phase The 
direct eflect m the way of decreasing the equatonal dumeter had 
already as we have seen been allowed for what is more it is 
a correcti >n suxceptible of great accurai^, since it depends u))on 
the motii ns and relative distances ot the earth and Mars, 
quanutiex very accurately known Besides these quantities, 
there is nothing which enters into the calculation but the 
position of the pole of Mars and thu would have to be, not only 
some 33 Martian degrees in error to explain the duciepancy but 
would have had t > have shifted obligingly lo an opposite error 
dunng July and August to account for the measures taken then, 
ax we snail see later In ither words, no such discrepancy exists 

In the ease of a bare globe thu direct effect would be the only 
effect jduse could have upon the equatonal dumeter, not so 
however in the esse if a body nut biue If a planet possessed 
an atmosphere, that atmus|ihere wrould cause the phenomenon of 
twilight, and to an observer at s distance the effect of the 
twilight would be to proloiu the terminator lieyond what would 
otherwise be its limits Tnere would thus result a seeming 
mcrease in the equatorul lumeter as the disc passed from the 
foil lo the gibbous phase Now this mcrease is precisely the 
mcrease that the measures direlose 

It u furthermore w nth noting that m the aliscncc of an 
atmosphere, the measures rf the equatorul dumeter as the 
phase incroued would n>t enlybave shown no increase but 
would actually have shown a decrease, iiusmuch is it would be 
impossible for an observer to see quite out to the edge under the 

To determine the extent of the twilig^hL-thus disclosed by the 
measures, the angle between the radius to the sunset ut int and 
the radius prolong to the point of the atmosptere last 
lUumiiuted, lud to be found Tbu enaUed an equation to be 
developed, which gave for the visible twibght fnn^ an are of 
5°, the double of lAirh, or 10*, is the angle which determines the 
duntiOB of the twilight, or the twilight are On the earth thu 
angle u 18* 

Ajqdying the correction due to the twilight fringe to the 
means previonsly obtained wc find the following close agreement 
between them — 

/War Dtameter 

October IS to 22 me 9 356 

October la to 30 „ 9 354 

November 2 to ai,, ^ 353 

Equatonai Dtameter 
October 15 to 23 me 9 

October 12 to 30 „ 9 39o 

November a to ai „ 9 402 
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The value for the twilieht band, deduced from theM. ubaerva 
tionk, doea not measure tM full breadth of that hand It gives 
rather a muumal \alue for it hot although Mara idiowa us a 
disc which lb always more than half full, in which as^t an 
illuminated frin^ of atmosdiere would be more perceptible to an 
observer placed without than to one placed within it privided 
both were at the same dutance off in the case before us the 
outsider is a great deal fiuther off In consequence, what would 
be quite recogmsable to one standing upon the {danet s surfime 
would be too faint to be seen by him at a distance of forty 
millions of miles awav The detection, therefore, of any 
twilight on Mars hints tfuit the extent of that twilight is greater 
than appears how much greater, we cannot at present say A 
second possible cause affecting the extent of the twilight is the 
constitution of the Martian atmosphere That atmosphere m 
piactically cloudlesb , if, also, it be clearer than our own, the 
twilight would be relatively less for equal amounts of atmosphere, 
for the amount of twilight is, among other things a question of 
the clearness of tht air In a Mrfectly transparent atmosphere 
there would be much less twilight than tn one charged with 
solid or liquid partules 

It IS to De noted that the evidence of a twilight u mdependent 
of any pohsible change in the value of the correctiona The 
only corrections that admit of uncertainty are those for the 
imidution , and on examining them it will be seen that by no 
possible alteration can they be made equal to account for the 
observed increase in the equatorial diameter Whatever altera 
tion in them be assumed only affects somewhat the extent of the 
increase , it never does away with it In other words, whatever 
these corrections, the &ct of a twilight remains 

1 or the determination of the polar flattening, the measures 
of October 15 to 33 promise the nest rebult, as the measures of 
the polar diameter on the 24th were so small, compared with 
those of the equatorial diameter, as to suggest error Compar 
ing, therefore, the polar and equatonal means of October 15 to 
'■'C get for the polar flattemng l/i^ This however, is 
probably too small for though the polar cap was nearly non 
existent during these observations, there were, on occasions, 
signs of Its temporary reappearance, and an almost ennUnnous 
brightness of the hmb when, it had previously existed This 
by Imduition would increase the appiuent polar diameter and 
so decrease the resulting vilue for tne polar flattemng If we 
compare each polar determination with its corresponding equa 
tonu one, deduce the resulting polar flattening and then take 
(he mean of them all we have for the polu flattening the 
value 1/191 

This u probably not far from the truth, although also pro 
baUy a bttle too snudi as the pobr diameter was unquestion 
ably still slightly increased beyond its real extent by irraduUion 
from the remains or consequences (vapour m the air, &c ) of the 
polar cap 

This value, 1/191, is also happily accordant with what theory 
would lead us to expect Tisserand has found that with the 
known rotation of Mars and supposing homogeneity, the planets 
flattening should be i/i7f of tM equatonal diameter while if 
the btrata vaned in ilensity after the manner of those of the 
earth, the polar flattening should be i/aay of it Now, assum 
ing Marb to have been developed in general accordanct. with 
the nebular hypothesis, his strata would tie neither homogeneous 
m the one hand, nor, on the other, would (hey vaiy in density 
from the surfime to the centre ho markedly ax u the case with 
those of the earth >or Mars being a smaller body the 
presanre due to gravity would be less, somewhere between that 
of the earth and that of homogeneity, which is nothing, and the 
polar flattening should be bomiwhm between i/aay and 1/175 
of the equatonal duimiter 1/191 is, therefore not far from 
the value ]»obal4e a pnon It is interesting to have Ihu result 
agree thus closely with theory, as it ftimisties so much more 
reason for helievmg in the general evolution of our solar system 
Any value much less than 1/191 would require that Mar« 
should have had at some time a much swifter axial rotation than 
he has now which there is not only no ground for thmking, but 
much reasrni for thinking c mid not have been the case for 
Mars lacks the tools for tidal fnetion, posbestuig insufiicient 
aatelhtcs on the one hand and insuffiaent oceans on the other, 
so that even solar tides would be out of the question kven had 
he possessed both requisites it is more than doubtfid if their 
blow actloa would have materially afccted his form for on 
the earth, which did possess them, we ace (hat they were pracu 
cally impotent to alter her shape Any great change m Man’ 
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period of roUUon since he cooled must be looked upon, therefore, 
os unhkely 

for the final values of the diameters we have, allowing for a 
slight irradiation from the remains of the polar cap — 

True equatorial diameter 9 40 007 

True polar dwmeter 9 35 007 

It will lie n iticed how near these values are to that found by 
Hartwig from hib general discussion several years ago 

We will now consider the September observations and the 
first of the October ones, those taken upon the fifth of the 
month The first thing we notice about them u the abnormal 
sixe of the pohr measures, so large as to suggest error On 
examination however we find that instead of mistake they give 
ns our first recognition of the cause that has so long masked the 
effect of the twilight fringe The equatonal measures, it will 
be seen come out in fiurlygood accordiuice with the October and 
November determuiations, being greater than those taken near 
opposition, although somewhat smaller than the November 
ones, the discapaneies foiling prolably withm the errors of 
ibservation The jxilar measure of oHober 5 u also much 
what we should expect, but the polar measures of Sep 
tember so and 33 are apparently unaccounubly larger If we 
consider however the dates at which they were taken, we shall 
at once perceive a eause capable of produenw the apparent in 
crease for in September and early in October the polar cap 
was still in existenee Now the south polar cap is eccentric to 
the pole, being situated some 5° from it, and from Mr DoulIoss s 
micrometnc measures of its position in October, m longitude 59* 
As during the observations the south rale was tippM towards 
the observer, the |iolar cap was cameo in consequence of the 
nlanet s rotation now in upon the disc, now out upon the limb 
Now, if It chanced to be upon the limb at the hour at which the 
measures were made, its excessive inaduUion would produce 
just such apparent increase in the polar diameter os was observed 
On calculating its position for the hours of observation on Sep 
tember 30 and 33 it appears that at those times it was m fact 
upon the side of the pole toward the limb Here, then, we have 
the Uui t\ ma kin 1 in the matfor To clinch the conclusion 
wt find on calculating its position for the observation on 
fictober 5 when it suddenly measured small again, that at that 
hour the jxlar cap was upon the hither side of the pole Such 
was also the cast on October 13 The discrepancy thus stands 
accounted for f)n October 13, vtry obligingly the polar cap 
practically vanished just in time not to inttrfore with the most 
valuable measures at and near opposition 
That such is the explanation of the change in the polar 
diameter, comes lul still more markedly ftom the July and 
August measures Turning to those measures we find that the 
position of the pbr cap is an all important foctor in them In 
deed, it is possible to follow its change of place upon the disc 
from Its effect as reflected in the measurea Thu will appear at 
a glance from the accompanying diagram of the July and August 
measures of Mr Douglass A similar sequence of position and 
effect is apparent in Prof Fickenng s measures made at the same 
time 


COMI ARISON Ul 1 OSITION OS Poi AR CaI ANR MrASURR OS 

Polar Diavibtkr 

The distance of the poult from the meduii Ime shows the 
angular position if the polar cap from the pole at the times of 
observation , 90 denoting its lower, and 90* its upper meridian 
tiansit At Its lower culmination it was at its nearest to the 
centre of the disc , at lU upper, nearest the hmb The measures 
show the comspoiuling eflect in irradution 


July 6 JilyB July so Julyn Aug it Aug 14 Aug ai 
it 





August 22, 1895] 


NATURE 


405 


Pthr 

9 8$ 10 19 9 S 7 9 46 9 41 

Bquatonil 

9'67 »o 08 9 48 9 33 «o 03 

In relati\e vnlnu 

PoUur 

1019 lOll 1009 1014 938 


9 40 
9 7 S 

963 


9 34 
9 4 « 

993 


1000 1000 


1000 1000 1000 


1000 1000 


At first sight It would seem that the later August measurts do 
not suppwt the rule Closer consideration will, however, show 
thit they do (or while in July the polar cap was still large 
and in consequence reached to the limb, e\en when its centre 
was at some distance from it, by August it had dwindled to so 
small a patch as to be incapable of dinng so when at the same 
angular distance away Taking account of this fact, it will be 
seen that the effect is quite in accordance with the jmition ns 
comes out clearly m the relative values for the two diameters of 
August 14 and August ai 

It a ill now be evident why so luge and intrinsically so un 
mistakable, an effect as that of the Martian twilight should 
hitherti have escaped detection the reason being that the 
twilight effect and the irradiation from the polar cap each 
increased their respective diameters to a simultaneous augment* 
tiun of both, conspiring each thus to mask the other 

Hail measures beerf continued throu|,h s. senes of months and 
I een made in sufficient number, both causes must ha*e made 
themselies evident For both are periodic, and their ]ienads are 
not the same The irradiation from the polar cap has a pnmary 
)ienod of thirt) seven days, a secondary one of a Martian year 
IS well as a third depending on the tilt of the pole toward the 
earth that of the twilight fnnge a varying one of about 
thirteen months But as previous measures base I een made 
(luite regardless of the twilieht effect and largely regardless of 
the polar cap, regardless, that is, of its varying position, the 
results hate merely disagreed with each other, and the disaace 
ments been credited to errors of observation One result of 
this was discordance in the value of the polar flattening 

^Vhen we take both causes into account we find that the 
means of the July and August observatu ns confirm the October 
an 1 N vetnlier ones 

I or by a nqiannL the values of the polar duuneter when on 
and am ay from the umb it is pcssible to deduce both the amount 
ff the irradiation from the polar cap and the value of the 
tailight ban I from the measures themselves The results in 
the cast of Mr Douglass agru. with those of his OcUbtr 
A isember measures In the cast, of 1 rof Pickenng, there is 
the same relative difterenee between the deternunations although 
the abs ilute values aa all smaller 

That in the table the corrections 11 the July and August 
measures diffin from those applied to the later ones, comes from 
the different manner of their taking m the July and August 
measures the longitudinal thread c f the micrometer ha* mg been 
set to the [diaae axu or perpendicular to it, mstead of to the 
I liar one 

In Mr Douglass’ determinatioiu the value for the twilight arc 
enmes out 8° This u, somewhat smaller than the result from 
the November measures But a smaller value is precisely what 
sh( uld have been found For the greater the phase angle, the 
less the foreshortening, which foreshortening V masdng the 
illummatum lets the fhnge of light bw ime evident fiuther out 
Now the average phase angle was 43^ in July and August, os 
against i8|* m November 

From Prof Pickeniig’s measures the twilight arc comes out 
greater, or 11°, and by inference would have come out greater 
still in November 

Thus It appears that measures made by separate observers and 
measures mode before and after opposition, all confirm each other 
to the existence of a twilight bond upon the planet 

PXKCIVAL LoWKII 


T FT us consider what is the education which » young man 
^ needs to fit him for the ptofession of eng in eering, whateiwt 
be the sproial line of engineering which he propoMs to foM^ 

1 Extracted fon a cen r e a of lauuna ddiversd In tha tovatl Imunita 
Horton byPrafO UaM, PrateororThearclKAl and Aapllad Mechoma 
Ina ntuta of Technology andpubUihadinttia/MinHi/or Uia 
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And before dtscussing the details of what he ought to study, 
let us constdir what it is that we desire to accompbsh by giving 
him an engmicnrig education Naturallv, we wish as far os any 
education can accomplish it to put him in the bsst condition to 
meet and mpph with iht duties the problems, and the respon* 
sibilities of hu prufcssi n as ths) arise 

There are two things whish art alls ilutely necessary to make 
a successful engineer hrst, i knowledge of scientific pnnaples 
and efthc experience of thc|iast tnd second, his own experience 
The last cannot be given m a school, and each one must gam it 
for himself m his practice 

But the greater nis fimilianty with scientific principles and the 
experience of the post the more able will he be to advance in 
hu professioa, and to be trusted to assume responsibility, in¬ 
deed, if a man is ignorant of certam details and knows he u 
ignorant, he can—and if he u the right kind of a man, he will— 
take pains to learn them if th» bear on the work he has in 
hand , but if he is ignorant of scientific principles, it is verv 
likely that he does not know he u ignorant or, u by good luck 
he b^omes aware of the fact, it u next to imiiossible for him t > 
devote the time and study necessary to correct his ignorance while 
his mind u liusy with his daily work 

Moreover a man who is not familiar wnth the scientific 
pnnriples which concern his work is nc t a safe man to trust 
with responsibility for scienlifie principles are merely the 
Itws of nature, as fir is known as shown by the expenence of 
thejMst 

Hence it is that the first and most im|xirtant thing to be done 
for the student is to mve him a thorough drill in the scientific 
principles whuh find their spplica ion in his profession It is 
in the school that this knowledge map best be acquired since it 
IS only with great diffieulty that principles can be mastered after 
the student tagins practiee and then as s rule but very im 
perfectly, and this view is 1 me out by those engineers who 
luve b^n successful, and wh have had to acquire tneir know 
ledee of saentifie ]innciples little by little and as best they 
could, during the practice of their professiun 100 much cannot 
he said by way of insisting that a thorough mastery of such 
seientihc principles far sutweighk m importance anyUung else 
that can be done for the student and thu is so true that it u 
a decided mistake to neglect it in order to impart to him greater 
skill m such processes as will prolubly engage his attention the 
first year after he goes to work as, for instance to make him a 
skilful surveyor a hniiJie I machinist, or an elegant draughtsman 
(.renter skill ran fiir mure etsily be oonuired after he goes to 
work than can scientific principles, ann if this mistake is made 
the conseipienres will prebnbly pursue him throughout his pro¬ 
fessional life 

The two fundamental sciences upon which the scientific 
principles of engineering are especially dependent arc mathe 
matics and physics, and nr proper course in cntniieenng can be 
arranged without insisbug u|wn these liindimentsls 

T et us begin with the sulieel of pure mathematics and con¬ 
sider what portions should lx. studied how the) should be 
studied, or rather how they should be known, and of what 
service they are to the engineer after they have been mastered , 
lieanng in mind that, in ace irtlmce with the opmions already 
expres^, the course >f study should be laid out with direct 
reference to the needs of the engineer , and that when it is so 
laid out. It will by the very fact that it leads to a definite end, 
subserve best the purpose of true education and hence of 
developing the powers of the mind ProboWy the best definition 
if matnematics is that given by Prof Benjamin Pienre who 
defined it a* " the science of drawing necessary conelusinns ’ 

1 his definition, of course includes fonnal logic, and hence em 
braces more than is ordinarily understood liy mathematics We 
may assert, however that the only function of mathematics is 
to ^w necessary conrlusi ms from the assumed data M-ithe 
matica has noWng whatever to do with the correctness or in 
correctness of the data If these are correct, the conclusions 
deduced by mathematien will also be correct whereas if the 
data are fiilse, the conclusions deduced by mathematics will be 
false 

Thus, if we require the sum o a certain set of numben the 
process of addition will give the correct result provided the 
numben added are the right ones, but if the numbeis added are 
not the right ones, the result of the addftion will not be the one 
desired Indeed, we might compare pure mathematics to a mill 
—It will cmly produce goM meal when the corn furnished to it to 
gnnd IS of goM quality and if the corn is poor, the meal pro- 
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duced will be poor With the lelection of the com which it is to 
grind, the null has nothing to do 

No natiml law can be discovered or proved by inatheiiiatics 
alone, the discovery or proof of natural law requires experiment 
and observation in dt cases 

Just as arithmetic is a means of making calculationk of 
certain kinds, so there are other kinds of calculations that 
can only be performed by the use of mathematics higher than 
anthmetK, some kinds require algebra, some geomttry, some 
trigonometry, some dercn^ve geometry, tome analytie m 
metry, and some the difwrential and integral calculus, while 
others yet require higher mathematics Now, inasmuch as every 
one can easily understand the necessity of arithmetic for the 
purpose of maxing the calculations, and drawing the conclnsiona 
which comt within its province so, it follows Oint the engineer 
dwuld have a thorough working knowlei^ of whatever portions 
of pure mathematics he needs, to make the cakulatioiis that are 
liable to arise m his work, and also to draw the necessary con 
cluaions which concern the engmeenng and scientific subjects 
with which he must deal in hu profession This latter is an all 
important matter, for, if our piMpective enguuer is to be ht to 
assume resptmsibihty at some portion of hu career, before he 
allows hinuelf to use a formula in practice, he ought to know 
just hpw it Ik deduced, and what an. the assumptionk that were 
made in deducing it 

The rule of thumb engineer ignores thu matter, and allows 
himself to nsk the money, the safety, and the hves of hu fellow 
men by making use of constants and mathematical formulx found 
in some hand book or elsewhere, using these constants and for 
mnbe blindly, without knowing how they were deduced, or 
whether they have any reasonable foundation to staiul on or, 
in other cases, contents himself with merely guessing at what 
should be the dimensioiu of the various paift of a structure or 
machine The natural result of such a course u poor work, and 
often disaster, and the world is rapidly waking up to this fact 
so that important engineering work u being less and less 
entrusted to tbekc rule of thumb engineera 

Now, I may say that knowledge of at least all these subjects 
menticmed in my communication—through the difterentud and 
integral calculus —is necessary for our prospective engineer 

As to desenpUve geometry, that is ebuaed by many not as 
mathematics, butasa branch of drawing It is the msthemabcal 
work upon which the making of engineenns drawings of all 
sorts IS based, and hence I have put it m thu Ust 

So general has the conviction become that the engineer needs 
some knowledge of the diffiantial and integral callus, that it 
u not necessary for me to cite cases where he must use it if he u 
to perform hu work intelligently and not by rule of thumb 
Oinerential equations u a subject which u sometimes classed 
with the diflerential and integral calculus, and sometimes os a 
separate subject It is one th^ should, if rasible be learned 
at least to a small extent, though the more that is known about 
It the better 

As to the special work to be dooe in each of these subjects. 
It u a matter of judgment with the one who lays out the course, 
and I shall not weary you with these details, but I must expfaun 
what ouiht to be the result aimed at, in other words, how the 
student should know hu mathematics 

I might express my idea by saying that he should acquire the 
abihty to use it as a tool, but, whm I say that, I mean not 
merely as a tod for maldng computabmu, but also as a tool for 
drawing necessary conclusKtns of the kinds that apply to his 
engineering work, and this lost u the feature which u most 
firmuently lacking in the mathematical instruLtion given to 
endneenng sludeuts. 

By one method often pursued m teadung mathematics, the I 
student u made to gnnd through a certain round of operations ' 
over and over until he has bera so dnlled m performing them 
mechanically that he can perfomu a umilaT p^em By thu ! 
method, he u only taught to use it os a tool for making com- i 
puUtiom 

Another method, often pursued, u to exercise the student’s 
ingemutv >n petforming a variety of (taiMtimcs puzzling) prob< 
lems wUch are of purdy abatiaa mtereat, and are not plaiuKd 
m sucha way os to bear upon the cloM of problems baldt to anse 
in engineemig work or study Thu coutK probably tends to 
make the student do more thinking, but does not direct hu 
thinking m the channel most usefU for the prosptcUve engineer 
To accompfash the desired object m the teochiim of mathematics, 
u u, of coune, necesaat> that the teacher should be able tognqi 
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the requirements of the eiqpneemig courses, and diould know 
I the special kind of use that the prospective et^meer will have for 
hu mathematics in later life 

Another important matter, the accomplishment of which 
concerns the treatment of the subiects of a mathematical nature 
that follow m hu course, rather than the treatment of the pure 
mathematics itself (though the mathematical department can 
help in thu matter), u that the student should be taught to du 
unguiih between the mathematics of the work, and the 
assumptions made at the beginning, or in the course of it, 
respecting the proposition he u dealing with 

Perhaps 1 might sum up a part of the fiiregoing by saymg that 
the student should be taught to think, and that the attempt to 
teach him to think should b^n as early as possible in hu 
course and be kept up Ihrongfaout It is much easier for the 
average student to learn a lesson to recite by rote even if it con 
tains a lot of fbrmuke, than it u to do a little sohd thinking 
himself, and yet the more we can moke him think the more 
successfiil in every way will he be 

Perhaps those of you (if there be any) who teach mathematics 
may thmk that the standard I have set u high I admu that it 
u, and also that it requires hard work, |,ood judgment, and the 
qualities of a good and cflicient teacher, not only in laying out 
the course Ixit even more in teaching the class Nevertheless, 
this standard is the one that u> needed, and good judgment and 
good tesching uin at least approach near to it within the time 
that esn lie afforded m our engineering courses, even with such 
previous mathem vtical preparations as can be obtained to day by 
the students before tbn enter the engmeenng schools, and as 
&st as It bemmes possible to raise the standards of admission 
the standard I have set can be even more folly realised 

The iiher fondamental science which I nave mentioned is 
physics It msy be defined as that depaitment of natural 
science which treats of the laws governing the vanous mamft sta 
tionsofeneigy(avgravitatH>n, sound, heat light electricity, Ac ) 

It deals with the natural law as it appbes to just those classes 
of bodies, snd substances with which the ennneer does his work 
Indeed, physics u a very general term anil migjit be made to 
include a great many subjects that are usually called by some 
more specutl name For instance mechanics is sometimes 
spoken of as a separate science, and sometimes as forming a 
lurt of phyucs, and, mozeover under any definition physics 
includes a part of mechanics 

PractieaUy a course m phyanu is the suitable preparation for 
a proper understw ling of the smenufic principles of most of the 
engmeenng work with which the student will come in contact 
T reating, as it does, of the laws of nature the more thoroughly 
an engineer knows it, the more successful will he be, and an 
Ignorance of these laws can only result in failure 

Mechanics light sound, heat, and electnaty, are all matters 
that conrem the pr fessum of the engineer so mtimately that he 
cannot afford to n^lert a careful study of their fink pnnciples 
It IS unnecessary for me to say, therefore that there is no portion 
of the work usuallj treated in the best and most thorough 
courses of general physics but what should be included in the 
course of our prosp^ive eMineer 

Then, a certain amount of work m the physical laboratory is 
of great imjx ttance for the student, for it teaches him how to 
ask questions of nature, and how to get correct answers, in 
other words how to make careful and accurate expenments, and 
this IS a matter that intimately concerns the mginiier It is true 
that the greater part of bis expenmental work will havq to be 
performed on \ considenibly larger scale than that usoany corned 
on m a physical laboratosy , but, on the other hand, feme of hu 
most important and delicate work involves the doing of just such 
exMnroental work as he w taught to carry on m a well organued 
and well equipped physical laboratory, and also the perfonnance 
of these pbysiosl labnratoty expenments u a prop# intioauction 
to his later course of expenmentt on the large scale, dnlltng 
him m accuracy and care udule working on small fkmounu of 
material 

Indeed, I might mentioq quite a number of expenmenu 
srhich are all m^runt to tMaengincer, and in regard to which, 
it sranld he diffoniU to decide whether they should be called 
physical laboratory nr engueeniig laboraton' expenments, smee 
thn often have to be performed m both ’Thus, the cahbtation 
of tbermofneters u a matter that u properly taught in the former, 
and yet the engineer who w to do delicate engineeniig work w 
Imble to have to calibrate tus thermometers, or at least to make 
a careful and aecurate componson with a standard whidk he os 
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lome one elae has calibrated Again, the determinabon of the 
meehoiucal equivalent of heat w a matter of vital importance to 
the ei^eer, Iwt the best and moat accurate work thua Car upon 
the anmect has been done by Prof Rowtend, a phyamat, in hw 
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Aa a rule, when expenmenta are to be peribrmed on the large 
<ieale they get beyond the poaabilities of a physical laboratory 
In this category we may place such expeninental work 
testing of steam empnes and steam I 
strength of materials of construction 


but, in onler t< 

hat e generally t.,--- 

measurements of temperatures &c in the first, and 
ments of very small elongations i r shortenings in the second 
case, and coii^uently have to use the buitable apparatus with 
the necessary dqprie o( accuracy 
Since we fiavo just been considenng mathematics ind physics 
which may be railed general sciences perhaps a few words 
should be said in rraard to chenustr) I cannot claim for it a 
similar positi m of fundamental imnortance in the engmeenng 
pert of an engmeenng course that Del mgs to mathematics and 
ph>sics hieverthtless a certain am unt of chemical knowledge 
IS of great importance to all inginters, but when they have 
)iasse<l this point although a Cuthcr knowledge would lie useful. 
It IS ni t one of the most importsnt things The chemicil tom 
1 ohition of fuels of steels and irons if cements, of ods, and of 
other matenals, is a matter that directly concerns the engineer 
It IS true that he can usually have his chemical analyses nude for 
''im, and generally would better do so, but he must know 
n ugh of chemistiy 11 understand the beimng which the chem 
si composition of his matenals have n their use in engineering 
w ork Mme know ledge of industrial chemistry is also desirable, 
so that he shall understand the nature of the processes performed 
m manufimtones in which chemical processes on a large scale are 
I erformed 

1 he mstrucUon in chemistry should if jiossible, be given very 
early in the stodent s course In the case of the Massachusetts 
Institute of Technology and als i 1 think, m that of several 
other schsols laith lectures and lain ratory srork m chemistry 
are given in the first year and when this is done the instruction 
in chemistry fulfils another important function, viz it introduces 
the student at the very threshold of his course to a siieeies of 
scientific work that obliges him to think, and this, in a direction 
in which, as a rule he has not been trained in the (ireparatoty 
sch mIs Especially is this true of the laboratory wrork for 
diserving the results of experiments which he himself makes he 
must learn how to mteipret the refdies of nature, and ss 
ehemistry, unlike mathematics is sn experimental science it 
trams the thinking powers if the student even mr re than do his 
algebri, geometry, and trigonometry 


agiqirBntice , Wilfiam I Talbot (23), emneer , Henry C 7 
(34). draughtsman, Duncan R McCimhlan (24), enm 
Gemge A Robertson (21), enmneering student, Charles H 
Imne (22), engmeer, William McG Wallace (20) apprentiee 
fitter, William J Gow (20) apprentice fitter WiUiam Lauder 
(20), draughtsman, Samuel A Clarke (2O, draughtsman | 
Edmund B Ball (21), engineer student, Jauit W Ashdown 
(ao), engineer apprentice 

The bst of successful candidates for Royal Exhibitions, 
National Scholarships, and Free Studentshipa (Science) u as 
follows —National Scholarships for Mechanics Edmund R 
Verity (19) student, George 1 atchin (17), eiwneenim student, 
Harry jaeksem (ao), engmeenim student William Ditchbum, 
jun (19) teacher National Scholarships for Chemistry and 
Phjsics Thomas S 1 it ’-’ c- j- i--* 


.(19) student 


Studt (21), 


National 

Scholorshins for Biological Subjects Thomas (i Hill (19), 
student Ernest A Scott (it) student National Scholarships 
Charles E Goodyear (31) shipwright Edward M Ieflufy{23), 
' ■ William H James (22), studmt, 


engine fitter apprentic _ ^_ __ _, 

Wniiam T Clough (18) student, Herbert Halhday (23), 
student Willuim Csmeron (f8), laboratory assistmt Fmest 
Hibhert (15), student Sidney !■ Lamb (31), engine fitter 
apprentice Jovci^ lister (19) teaeher, Willuim Parker (19), 
student Fmest T llarnson (18), laboiatoiy assistant Ro^ 
Exhibitions George L Clarke(17), student EdwanlCHugon 
(16), student Thomas (t 1 nicter (19), engine fitter apprentice , 
John A Tomkins (ao) siicnlihc instrument maker William T 
Swinger (ao) engineer John W Roebuck (23), fitter Robert 
I Wills (ai), shipwright apprentice Fret Studentships 
Willuim D Ron (31), fitter Leonard W Oix (21), student, 
Fdnr R Sutcliffe (20) engmeer William P Jones (25) n 
envneer lercyM IlampSiire*— 

J Talbot (23), engineer 


hire (19), lecture assistant, William 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A PROSPECTUS of the course in practical chemistry at the 
Pol) technic Institute of Brooklyn has been received, ami it in 
lirales that very efficient work is carried on at the Polytechnic 
rhe course, which is under the direction of Prof P T Austen, 
ipi^rs to be adapted in even way to meet the wants of the day, 
ind to tnun competent onalyocal a ' ' ' ' 


_omprtenti. , ,_ _ _ 

;Iaimsof pure chemistry are also recoenued, balities beu% 
;iven for prat graduate wrork m it, os well os in applied chemistry 
ind chemical engineering 


The Depoitment of Science and Art bos issued the followum 
lists of Scholardupt and Exhibitions just awarded —Whitworth 
Schol2iships(tenabie for threeyeart),Ai*S • year each Arthur 
H Barker (24), eameer, CieorgeiW Shearer (21), apprentice 
engineer, Pom Nioolla (M), et^ikieer, Harold K Cullen (3i), 
Si^ineer Wlotwarth ExMutioas (tenable for one year), Eifi 
E jreir Charles E Goodyear (ar), shipwn^t, George M 
imHo (3^), dnnghtsinan, Nixton Baron (22), enmneeniu 
Mdant I Harry Jadcaun (ao), engmeenng stodent Edward M 
Lktufy (22), engine fitter appraitice, Arthur E Hyne (21), 
fitter appnmtice, Robert McMdlan (ao), engmeer qiprenuce , 
John W Roebuck (33), fitter, George FoUowsJaa), engineer, 
Arthnr J Beker (19), wwine fittpr apprentice, WilUitn D Ross 
f nL fitter, Fiainc H Fhilline (no), enghwer asMtenbee, Henry 
(20), £tler, William P Jones (35), nmnne ettmeer, 
John W Milnsr (ao}, -meehaniral engineer , WUInm Myhss 
(20), apprentice ikter, Jo)m B Shew (ai), engineer, Tames 
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SCIENTIFIC SERIALS 

HtUltUn it F t ad mu des de ’it Pfttrsbourg, 5th 

senes t II No 4 Apnl 1895 —Proceediiw, in whidi wre 
notice the disc* very by (. ^hneider, in Prof Kovalevsky s 
laboratoiy, of lymphatic gUnds in the earth worm, Dfudrolima 
ruitda fCnmea) and m Ptrt hula, as well as i commum 
ration liy L Burinsky, on his method of restoring by 
means of photography the wnting in old documents which time 
has rendered invisible A nui^r of good natives having 
been taken on collodion jiellicules, they are superposed, and the 
visibility of the fiuniest uivrlunp is rendered still greater by 
means of a “ contrast positive obtomed with ngulatM artlficul 
light —Definitive resrarches into the vanatiuns of latitude at 
I^lkova, on the ground of older observations made with the 
great vertical ciicle, by A Ivanoff (in French) The pre 
vious memous of the author on the some subject being 
considered as first approximations only, the definitive formul-e 
are now given The observations of tne years 1863-1875 and 
1843-1849 are treated for that purpose stparately Both senes 
trad to formul'e which agres very well with the formula 
given by Mr Chandler in the Astrvmomual /ntmal No 322 
however, the Pulkova observations of the first named jienod seem 
to pomt to the necessity of ilu^y reducing the half amphtude 
of the yearly term in ChandWs fonMila Two long senes 
of Pulkova observations thus fully confiiai Mr Chandlers 
conclusions —On the measurements and calculations of some 
photographic charts of the stars, by F Renz (m German) A 
catalogue of all stars, down to the magnilE^ 11 o, which were 
occultated by the moon dunng foe lak ^pse, svas given m 
the Astnmmuth* Natkruktia It appeared, hosrever, that 
occultatnmi of stars down to the tsMlth magnitude cmild be 
observed at several obeervatones Accordingly, the correspond 
mg tegwo of foe sky wss photographed by Prof Dotmer with 
such an exposure (3$ minutes) ss to obfam the stars of twelfth 
magmtude as well, and F Renz mealErad theur positioiis with 
the PolhovE Rcpsold apparatus The Potsdam photographs of 
the same re^qo, made m 1891, wen also re nMatured, while foe 
right tso«isic«s Of thirty five fimdamestal stars were accurately 
determined at Pulkova with the ntertteoeucle TbeagreemeEt 
between foe*dtftient platra u qUHe latisfoctory. and no dts 
tottwn of foe fial^ could be deteotad However, there sn 
csrtam maU systematic erron winch eaqiiot yrt be waV 
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..e Artehnules collected bv O Potanm u Moogolia m 
1876-1879 bjr E 6imon (m Latm) Put i Anna and 
O^ionet, forty ne ipeaes are mentioned and defcnbed 
nineteen being new i^iecie* —Do the apan if the Carpathian* 
penetrate into Enrupean Riutu? bv Oenenl A Tillo (in 
KUHian) The queition u answered in the nenbve Supan 
and lahman in Kirchhoir s Landerlrande von Fnropa trace 
the limit* of the Carpathian* outside the boundaries of Russia 
M alto the Russian geologist* Barbot de Mamv and Karpinriety 
did not see oontin lation* of these mounUint either in Poland or 
in Ruibia The new bypsometncal map now compiled by the 
author on a larger scale (27 miles to the mch) confirm* this view 
—New or little Icniwn Ixodidae in the museum of the St 
Pctemborg Academy by A Bimta (in Latin) Eight new 
kpecies are described and figured on two plates. 

Mtnutrt i7i$tdy) of tho Kkatk^Sooutjr of NtUuraluts vol 
xsvu 1892 93 -^bitnaiv f I Th Levalcovsky by A Ouioff 
with a portrait —Researches 111 the crystals of kermesite and 
uranotil by F I 1 lati tzky —The Algua. of the beys and 
peat btw* of the Dnieper in the government of PolUva Iw M 
Alexenko Thu flora u fioot the Cladofkora Cottfian t 
EnUmmorpha and Ulotnx prevail while Desmidiacex and 
I rotococcmdea are sery rare 371 species are mentioned — 
The flom of the Central Caucasus ny I Akinfieff part 1 
(see Note* vol In i 304) —On the part played by hydro 
carbons m the inter molecular respiiation of hi^t plants by 
W 1 alladin It had been shown by Diakon iff {Btf d dtta 
hot Get 1866) that certam fiii^ give up carbonic dioxide 
dnong their inter moleculu breathing only when the surroundttu 
feedini, medium conta ns a substance capable of fermenting R 
WM de* rable to verify whether the same u true with higher 
] lanu I ut the d fficulty was m the fact that the celk lar tap 
always a ntains glucose which itself is capable of fermenting 
By a senes of expenments on etiolated leaves the author 
now confirms Dukon fPs conclusions for higher 1 lants u 
well —Sh It prelim nary notu m the Adden la Vol xxvtu 
1893 1894 —Oeol gical lescnption of Kharkoff town with 
map and 1 rofiles by i I oustuvitov —On the part playe I 
by the secondary parallel cha ns in the grouping of forest* and 
steppes in West Caucuus by A Krasnoff An answer to t 
AkinfielTs criticisms —Matenals for the Algs: fl ra of the 
government of Kharkoff by M Alexenko 407 species are 
described —Preliiittnary lejx rt on a geological excursion in the 
government of Kherson by I Putnitxky —Biological obterva 
tions by W Tabes A senes of vanou* observations of facts 
relative to the hfe of plants which have hitherto attracted I ut 
little or no attention chiefly relaUve to fertilisabon colouration 
movements of plants and iiekotropism in connection with the 
affluence of sap On the flora of the basin of the Chaksra by 
A Krasnoff unng a prelim nary report of a botanic excursion 
into the province of Batum conUining an excellent geneml 
desenpdon of the vegetation } oor in species but attaining a 
luxurious development of the individuals —On the lichens f the 
neighbourhood* of Kharkov by W^TSchemov fifty five species 
are described —(Chemical studies on the seeds of Myruh a 
frugrtmt by W 1 alladm being a Bote on a special substance 
which u found in several see 1* but ndithcr m the leaves or in 
the twm, and which u now stu bed in Prof Schultxe s laboratory 
at Zurich —Prdiminaiy report on botanical researches in the 
Vdfkhnednleptovsk distnee of Ek«tarino*lav by I Akinfieff 
twenty su speaes new for South Russia have bm duoovered 


SOC/£r/SS AND ACADEMIES 

Paxis 

Academy of Sciencei August la —M Marey m the 
chair —Obaervations of planets made at MaiseiUet Observatory 
by M Coggia The observations were made with the o 26 m 
equatorial and for the ] lanets BZ and CA (Charloit) —On 
algafaraieal surfsces which adm t a contiauous group if birational 
transfiinnations by M Psul i amlevd—On a special microacm 
for the observation of opaque bodies, by M Ch Fremont Tne 
novelty in the microscope described coosisu essentially m the 
method used for obtammg vertical inummation of the object 
appttcabie with high powers A concave mirror is arranged 
obliqnely tmtdt the mkioicope tube to reflect downwards a 
beam of bght entering at a sidabpeftnre m the tube Tfaeiw^t 
pasoea through a pnsm which rrauce* the rays to parallensm 
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with the axis of the nucrosem and then thiDUgfa the tenses of 
the otqecbve to the object The concave minor and the pnsm 
arc pierced centrally 1^ a comcal tube along which travel the 
laya of light from the object the image betitf formed and mag 
nmed by the eye puce in the usual way M Maiey lemarkM 
on the great use tne new modification would have in the chrono 
photographic study of the movement of miciaacopie bemgs —On 
some melting and Mling points by M H LeChateker From 
the expenments roa le it is probable that the melting pout of 
gold Mernuned by M VioUe to be 104$* is a httle low The 
error u certainly not bmtc than ao' and the results so far 
obtained wo ild not j istify the alteration of the pyrometer scales 
m actual use —On certam potossum denvatives of qnu( ne and 
hydrixjumom. by M (A Astre A number of potwum den 
vativei are described concermng which it u stated the action 
of metals on qumone together with the existence of oxy 
potassium com) ound* yieldM fay qumone and hydroquinone (to 
be desenbed m a coming piroer) confirm the diketonlc nature of 
qumone The furmaum of th^ compounds and the possaM of 
some of them from the hydroqumone to the qumone unes ulc w 
a formula to be given to ouinone clearly exj ressing its diketonic 
character an 1 accounting for lU numerous reacbons —A theorem 
concerning the uparation of the roots of numerical equations of 
every degree lySt Teguor—A white rainbow by M E Kern 
A lunar rainbow oburved at 10 p m August 5 
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SIR SAMUEL BAKER AND NORTHERN 
AFRICA 

Str Samutl Baker a Memoir By T Douglas Murray 
and A Silva White 8vo Pp xii 447 with six 
illustrations and nine maps (I ondon Macmillan tnd 
Co 1895) 

North Africa Stanford t Compendium of Geography 
and In el (New series) Africa Vol 1 By A H 
Ke^ne 8vo Pp xvi 639 with seventy se\en illus 
tiationsand nine maps (London £ Stanford 1895) 
SUMMARY of OUT present knowledge of Northern 
Afiici and a memoir of the late Sir Samuel Baker 
may be appiopnately considered together for Bikers 
main title to fame rchts on the work he did in that 
region and had his cxpcncnce been properly utilised 
the most interesting part of it might not have been lost 
to civilisation ind closed to scientific inquiry 
bimuel White lUkti cime of an old Devonshire 
family membeis of whuh hive done good work for their 
country since the t me when S r John Baker served 
Henry VIII as Attorney Genetal Chancellor of the 
Fxchequer tnd Speiker of the House of Commons 
Biker w IS boin in London on June 8 1821 and spent 
most of his cirly life, it Pnfii.Id He was destined for 
a commcrciil raieei ind in i84'» pliced in his fathers 
office in tcnihurch Street But the work was utterly 
umongcniil to him His mirriige kept him quiet 
for i time but not for long for next ycir he give 
up business ind went to Mauritius where the fvinily hid 
estites In i84<' he went for a shooting expedition to 
Ceylon ind was so impicssed by the possibilities of the 
island which then hid a very bid reputation that he 
lesolved to found a colony in it In 1848 he led a paity 
of settlers to Newcri Elivi where 1000 acres of lind hid 
been bought from the Government This was cleired 
nnd 1 settlement made Baker remained there till 1855 
and dunng his stiy did a good dc il of big game shooting 
In 1856 his wife died and as he hid previously lost three 
of his children he became very depressed ind actually 
resolved to enter the Church Ihis scheme came to 
nothing ind Baker itcepted instead the post of minager 
of the Dobruscha Railway the construction of which had 
beenjust begun Ihts kept him busy in 1839 and i860 
and raised in him the keen interest he afterwards felt m 
the Eastern question It was in the next year, when 
Baker was forty years of age that he resolved on an 
expedition into Africa to try to meet Speke (whose sister 
had married Baker’s father) ind (<rant and carry out 
some exidorations to supplement theirs In order to gam 
experience of the people and to learn the languages 
required, he made a preliminary excursion up the Atbara 
to some of the Abyssinian sources of the Nile He left 
Khartum on hts mam expedition on December 18, 1862 
reaching Gondokoro in the foUownng February Here 
be met Speke and Grant, who returned Mtthward in 
Bakers bMts, while 'he And his heroic wik continued 
their journey soiAhwanl along the Nile valley, and 
through Unyoro till they reached the Albert Nyanza at 
Bakovia Hie discoveijr of this lake was the greatest 
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achievement of the expedition but it was only the 
accident of the condition of the weather, that r^bed 
them of the discovery of the snow clad peaks of Ruwen 
son They had reiched a point whence, in clear weather, 
the mountain ought to have been as visible "as St 
Paul s dome from Westminster Bridge, as Stanley said 
They returned to Europe in 1865, and in 1869 went bick 
to the Soudan on an expedition to suppress the slave 
trade Baker had ill a Devonshire Quaker’s horror of 
this trade The view that slavery was a kind of secondary 
larval structure necessity in a certain stage of national 
progress and later on to be absorbed or thrown off, was 
not then recognised Biker simply regirded it is an 
unholy thing which wis to be crushed by any means 
or It my cost He accordingly went for it with the 
pluck of a bull dog ind just ibout as much judgment 
He was given a comm ssion to go to the Soud m to break 
up the g mgs of slave raiders He had an independent 
command but could d > little of permanent value with 
out the assist ince of his colleague, the (lovemor of 
Khartum but this worthy official as well as Baker’s 
native assistants ind the supreme authonties m Cairo 
ill believed in the slive tride in theory and earned it 
out in practice Ismiil Pasha alone seems to have been 
sincere and not to have endeavoured to thwart the efforts 
he was ostensibly supporting 1 hanks however to 
Biker’s mdomitiblc pluck ind energy and his tict w th 
the men this Omxotic expedition wis cirned through 
with a certain measure of success Its commander alone 
benefited much by it foi he secured 1 gieat reputition 
vs a leader of men ind Ic imt better to underst md both 
the Soudin and the shve tilde Ht returned to Europe 
fti 1873 rciognising the futility of trying to effect a social 
revolution over stveril millions of square miles by shoot 
ing I few $ ore of the agents in a trade of w hich the 
pnncipvls lived unpunished in Cairo ind Khirtum He 
rcilised that the only useful courso was to impiove the 
industrial c onditions so is to render slavery unnecessary 
H id B iker been sent bick to the Soudan and illowcd 
to work on these lines the subsequent levolt might have 
been ivoidrd But the task wis entrusted to other 
hands ind unfortunate!) Gordons peculiar gemus was 
less successful with Mohammed in fanatics than it hid 
been with the stolid Chinese 

After Baker’s return he settled at Sandford Orleigh in 
Devonshire where he lived till his death except that 
every winter he mide expeditions to some warmer clime 
He was always reidy like a knight errant of old to lUsh 
forth to relieve the inhabitaa|l of some viBage on the 
Brahmapootra from the tigert that preyed upon them 
He was fond of sport to the last even ifter he had be 
come too unsteady 11 be a match for any thing w orse than 
the worn out old tigers who have had to turn ‘ m in 
caters 

The story of Bikers life is pleasantly told, and even 
in less competent hinds could npt have foiled to be inter 
esting 1 he editors have wisely left Baker to relate most 
of It by quoting copious extracts from his letters 
Explanatory chapters help the Moder to understand the 
condition of African geography, at the time of his journeys, 
and to appreciate the relative hnportdnce of his work 
These chapters seem to bojudicioes and well informed 
Our mam regret is that we do not hear enough of Baker as 
T 
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1 bportsman and i naturahst One chapter 15demoted to 
this but we doubt if it does full credit to Itakcrs work in 
this field Hib valuable contnbutions to natunl history 
are barely referred to his important scrviccb to gunnery 
and his improvements m cartndges are not mentioned We 
should have been glad to hive seen more space devoted 
to this at the cost of condensation of the political writings 
some of which ire hardly likely to add to his reputation 
For when we remember the conditions under which he 
shot the clumsy old muzzle loaders and the hidly mixed 
powders he us^ and the accuracy and fulness of his 
obscrv itions upon the hibits of animals we c innot but 
reckon Uikcr as tht greatest of English sportsmen 
While Baker s memoir gives an account of the political 
conditions of the Soudan from i860 onward Prof Keines 
admirable summary of the piesent knowledge of North 
African geography completes the sketch in other depart 
ments He divides North Africa into six divisions vu 
the Atlas (including Moiocco Algiers and Tunis) the 
Sahari the Soudan ind the Niger Basin Fgjpt and 
Nubia and Italiin North F ast Africa (including Abyssinia 
and Somaliland) Full of these districts isdcsciilied 
sepiratelj an account being gi\en of its genetalpli>sic>1 
geograph> of its history is fu as this is known of its 
ethnogiapliy and natural histoi) The ethnographical 
sketc hes ire especially well done while the political his 
tones arc the most detailed Ihe natural h stoty is the 
least satisfactory part of the book Ihe geology is 
mostly quoted second hand or is taken c nly from geo 
graphical instcid of fiom geological pipeis Some of 
the botanical records iie ceitainly quite untrustworth) is 
when on p 533 Cisumni is reported on the binks of 
the Webi Shebeyli when is it occurs only on the ends of 
the promontones on the i istem coasts 1 he nine maps 
are admirably clear while full of infoimition The volume 
IS in every way a greit improvement on the pre eding 
editions The immense imrcisc in the matciial ti be 
summansed hasmide the task a difficult one I his 

enormous growth of knowledge ipplies however to hve 
out of the SIX distncts described It is only m one that 
progress h is been stopped ind of whu h the new edition 
has nothing fresh to icport except papei deliini 
tations in Eunipe ind rcaition in Afn i Alt Junker’s 
collections the greatest ever made in the equatoiial 
provinces of Egypt were lost by the clising of the 
boudan It is to be h ped however thit Luiopcan 
offiiials will not much longer prohibit our representatives 
in the field from taking iction, and again opening to ' 
progress the lands where ( ordons death and Bikers 
life work added their names to the roll of our national 
heroes J W t. 

BIO OPTIMISM 

The Eiergreen A Not them Seasonal Published in 
the Lawnmarket of Edinburgh by Patrick Geddes and 
Colleagues (London Fisher Unwin, 1895 ) 

T IS not often that a reviewer is called upon to write 
art criticism in the columns of Nature But the 
circumstances of the ‘ Evergreen ” are peculiar it w pub 
hshed with a ceitain scientific sanction as the expression of 
a coming faentific Renascence of Art, and it is impossible 
to avoid g^emg at its tsthetic merits It is a semi 
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annual periodical emanating from the biological school 
of St Andrews University Mr J Arthur Thomson 
assists with the proem and the concluding article ( The 
Scots Renascence \ and other significant work the 
volume IS from the pen of Prof Patnek Geddes It 
may be assumed that a large section of the public will 
accept this volume as being representative of the younger 
generation of biological workers and as indic iting the 
■esthetic tendencies of a scientific training What in 
justice may be done thereby a glance at the initial 
Almanac will show In this page of Scots Renascence 
design the beautiful maikings on the carapace of a crab 
and the exquisite convolutions of a rims horn aie alike 
replaced by unmeaning and clumsy spirals the delicate 
outlines of i butterfly body by a gross shape like a soda 
water bottle its wings art mdicati d b> three sausage 
shaped exciescenccs on either side and the vegetable 
forms in the decorative border arc deprived of ill variety 
and sinuosity m favour of a system of cast iron semi 
circular luives Now as i niattei of fact provided there 
IS no ex ess of diagram his triining should render 
the genuine bologist more iiutcly sensitive to these ugly 
and unmt aning distortions th in the average educated 
man Neithei dots a biological training blind the eye to 
the qu te foituitoiis arrangement of the bl ick masses in 
Mr Duncans studies m the art of Mr Beardsley t> the 
clumsy line if Mr Mackie s reminiscentes of Mi Walter 
t ranc or to the imateurish quality of Mr Bum Murdoch 
Andwhen Mr K rcardo Stephens htnouis Htmekon his 
intention rather than his execution and Mi Laubaeh 
lejoicing with tabat ind stnng at the advent of 
spring bleats 

N V hill ck a 11 ighway 
\je bu I ling ai d glad 

Thro dingle an 1 by vay 
( lassie an 1 lad 

It must not be supposed that the frequenters of the 
biolog il libiatory outside the circle immediately 
about I rof I itnck Leddes arc more profoundly stirred 
thin they are when Mr Kipling full of knovvledgi and 
power sings of the wind and the aea and the heart of the 
natural man 

But enough has been said of the artistic merits of this 
volume Regarded as anything more than the first 
efforts of amateurs in irt and literature and it makes 
th It claim It IS bad from cover to cover and even the 
covers arc bad No mitigated «ondcmnation will meet 
the eircumstanees of the i ise Imagine the New 
English Art ( lub piopounding a Scientific Renascence 
in Its leisure mr ments Of greater concern to the 
readers of NAll Ri than thefict that a successful pro 
fessor may be in indifferent ail editor, is the attempt on 
the part of two biologists—real responsible biologists— 
wnting for the unscientific public to represent Biology 
as having turned upon its own philosophical implications 
Mr Ihomson for instance tells his readers that ‘the 
conception of the Struggle for Existence as Nature s sole 
method of progress “ was to be sure a libel projected 
upon nature but it had enough truth in it to be mis 
chievous for a whde bo zoologists honour their greatest ’ 
‘ Science he says has perceived how false to natural 
&ct the theory was “It his shown how pnmordial, 
how organically imperative the social virtues are how 
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love, not e(,oisni is the motive wh ch the final history of 
every species justihes And so on to some beautiful 
socialistic sentiment and anticip-itions of * the domin 
ance of a common civic ideal which to naturalists is 
knoVn as a Symbiosis And Prof Geddes writes 
tumultuously in the same vein i kind of pulpit science 
—many hopeful thint,s of ‘ Renascence, and the ‘ Elixir 
of Life 

Now there is absolutely no justification for these sweep 
ng assertions this frintic hopefulness this attempt to 
belittle the gnnts of the Natural Selection penod of bio 
logical history There is nothinj, in bjmbiosis or in 
tny other group of phenomena to warrant the state 
ment that the representation of all life as a Struggle 
for Existence is a libel on Nature Because some 
species have abandoned fighting in open order each 
family for itself, as some of the lugei carnivora do 
for a fight in masses after the fashion of the ants 
liecausc the fungus fighting its brother fungus has armed 
Itself with an auxili try alga because man instead of killing 
Ins cattle it sight preserves them ig i nst his convenience 
and fights with idiertisements and legal process instead 
of with flint instruments is life thcicfore any the less a 
b ittlc field '> H IS anj thing arisen to show that the seed 
of the unfit need not perish that a species may wheel into 
line with new < onditions without the generous assistance 
ofDoith that where the life and bleeding of every mdi 
\ idu il in a species is about equally secure a degenerative 
process must not inevitably supervene ’ Asa matter of 
f ict Naiui il Selection grips us moie gnmlj than it ever 
did bee luse the doubts thrown upon the inheritance of 
acquired characteristics have depiived us of our trust in 
education is a means of redemption for decadent families 
In our he irts we all wish that the case was not so, we all 
hate De ith and his handiwork but the business of science 
IS not to keep up the < ourage of men but to tell the truth 
And biological srience in the stud) still faces this 
dilemma that the individual in a non comb it int species 
if such a thing as a non combatant species ever exist, 
t species that is to say perfectly ad iptcd to static eon 
ditions IS by virtue of its perfect icactions a mechanism 
and that in a species not in a state of equilibrium a species 
undergoing modification a certain painful stress must 
weigh upon all its imperfectly adapted individuals and 
death be busy imong the most inipcifect And where your 
anun il is soaal the stress is still upon the group of imper 
feet individuals constituting the imperfect herd or anthill 
or w hat not they merely suffer by wholesale instead of by 
retail In brief a static species is mechanical an evolving 
species suffenng—no line of escape from that unpasse has 
as yet presented itself The names of the sculptor who 
carves out the new forms of life are and so far as human 
science goes at present they must evei be. Pain and Death 
And the phenomena of degeneration rob one of any 
confidence that the new forms will be in any case or in 
a majonty of cases higher (by any standard except 
present a^ptation to circumstances) than the old 
Messrs Geddes and Thomson have advanced nothing 
to weaken these convictions, and their attitude is alto 
gether amazingly unsaentific Mr Thomson talks of 
the Gospel of the Resurrection and “that charming girl 
Proserpina, and Baldur the Beautiful and Domrbschen 
and hammers away at the great god Pan, inviting all and 
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sundry to “ light the Beltane fires ”—apparently with the 
dry truths of science— and keep the floralia, while Prof 
G^des relies chiefly on Proserpine and the Alchemy of 
Life for his literary effects Intercalated among these 
writings are amateunsh short stones about spnng, “de 
senptive articles of the High School Essay type, poetry 
and illustrations such as we have already dealt with In 
this manner is the banner of the “Scots Renascence 
and * Bio optimism unfurled by these industnous in 
vestigators in biology It will not appeal to science 
students but to that large and important cl iss of the 
community which trims its convictions to its amiable 
sentiments it m ty appear as a very desirable mitigation 
of the rigour of whit Mr Buchanan has very aptly 
called, the Calvinism of science H (> Wells 


THE GIYPTODONT ORIGIN 01 MAMMALS 
'studies in the Ei luti n oj Animals By E Bonavia 
M D (I ondon t onstable, 1895 ) 

\ his preface the authoi wntea that Having com 
pleted the h lora of the Assyrian Monuments and 
its Outcomes, I was looking about for something to take 
up next as a subject of study In the fumers windows 1 
was attracted by the leopard and tiger skins, which by 
degrees became objects of interesting study and specula 
tion In the true interests of zoology, it is to be 
deplored that his attention was not attracted by some 
other subject 

The key note to the startling theory propounded m 
this volume is to be found in a sentence on page 131, 
where it is suted thii The Glyptodonts or other 
armoured animals of i similar nature, were the originals 
from which all existing mammals including marsupials 
descended 

This astounding statement is largely based on the 
belief that the nisettrs on the skins of the jaguar and 
leopard arc the remnants of the rosette sculpture on the 
bony carapace of the glyptodonts, the author stating 
(p 124) th it these 111 irkings are inMenttd from ancestral 
plate impressions of some extinct glyptodontoid form 
and have not been evolved by a process of natural 
selection 

How the author can conceive that the Felidir are de 
scended from any glyptodont like form (by which it may 
be presumed an edentite is meant) will pass the com 
prehension of any anatomical zoologist but all will 
endorse his remark (p 163) that one would indeed 
require to have lived a good bit of time to witness a 
Glyptudon changing into a Jaguar This, however is 
by no means all 1 atei on the author finds evidence of 
glyptodont iffinities in the bosses on the skin of 
Rhinoceroses, and remarks (p 217) that the giant 
irmadillo has its hind feet ungulate, its hoofs are almost 
exactly like those of the Malayan Tapir and in some 
rhinoceroses the incisor teeth are wholly wanting ind 
that part of the jaw is contracted, not unlike that of the 
Glyptodon If this means anything it means thit 
rhinoceroses are evolved from a veritable edentate 
glyptodont, and it is thus a -pity the author did not 
enlightenats how the full dentition and claws of a jaguar 
were also to be derived from such a type 
It would be mere waste of space to stete how mar 
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suptals enter the scheme, but it may be mentioned that 
the loss of the primeval caiapacc of ordinary mammals 
IS attributed (p 309) to a deficiency of carbonate of lime 
in the water and plants on which they subsisted It wiU 
also be a surprise to zoologists to learn (p 143) that the 
roloratioh of the Indian black buck is due to its having 
lost Its armour on the ventral sooner than on the dorsal 
surface And equal wonderment will be experienced 
when they rend (p 300) that dolphins are near relatives 
of Plesiosaurs, and that the author doubts whether 
“ there are any good reasons for supposing that 
Ichthyosaurs were not mammals ” ' 

In another chapter the author is led, from the study of 
monstrosities, to the conclusion that horses are more 
nearly allied to the Artiodactyla than they are to either 
rhinoceroses or tapirs' 

Many more similar instances might be quoted, but it 
will suffice to say that if the author be right, all zoologists 
are hopelessly in the wrong in their views on mammali in 
affinity 

Among the redeeming features in the book will be 
found many interesting observations on the coloration 
of cats and hoises, ind the author appears to have made 
out a fairly good case for the derivation of the stnping 
of the tiger from the spots of a leopard like type Many 
of the figures of animals, especially the skins of Icopaids, 
ire admirable examples of photogriphy, and would be 
well worth reproduction in other works 

R LYUtKKLR 


OVR BOOK SHELF 

Lt Cauif Dtir Era Glaiuih By I uigi de Miichi, 
Libero Docente di MctcoioUigia nella R Umveisita 
di Pavii (Pavia > ratelli h usi } 

IHIS work dues not fulfil the expectations raised by 
Its title It IS a uiizc cssiy of 330 large octavo 
pages, divided into tniee sections The first treats of 
the climatic conditions of i gl irial inv ision, and here 
the author agrees with i number of Ociinan wliters 
whom he quotes, in considering that a gliciil epoch is 
due to a lowering of mein animal temperiture and a 
diminution of the annuil lange, accompanied by in 
increased rainfall in suminci Phe next section treats 
of the temperatuie of the air We find a large collection 
of cmpiiic foimule, taken foi the most part from (•erman 
authors, some of which are based on assumptions which 
appe ir to be far from s itisfaetory, and which certainl> 
cannot be verified in the exhaustive way which one would 
wish before applying them to find the temper iture in the 
Glacial Age Among these there is one more impoitant 
th in the others, in which /, the mean annu il temperature 
at any given locality, is cvpiessed in terms of no less 
thin fiftiin physical quimitics, such as the supposed 
temmrature of an ideal sky,’ the absolute radiiting^wcr 
of this sky, the transmissive powers of the itmusphere 
for ladi ition from earth ind water, and for sun he it, and 
last, but not least import int, “a term of coriection which 
expresses the efiect of the physical and meteorological 
condition of the loe ility and this term may, according 
to the authoi, oscillate between -fi^C .ind -f6 C 
The third section, entitled ‘‘The Cause of a Glacial 
Age,’* contains the authoi s deductions fiom this formula 


1 Not Fcnslihyixithriiuiltcmpmturcofitian but(f II win^ Pouilkl 
triliUi uid Pnuter)th« icmicraiun ofon Klulsuif>i.c of«hiclitli<.rHinii 
itiK power usqwvaltmiuihu filewholssIfliMplMn fu d oTiill ihc colmtW 
budtti exuptuwwn IhimionpcnitunuUkiKi Mmiusl lo-45 4C for 
all poru of uw (lobr the polo u well u tho aqiisior 
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He uses it to disprove the hypothesis that the Ice Age 
was due to a change in the obliquity, but he cannot 
apply It to discuss CroH’s theory, because it only takes 
account of the Mat annual heat received Hence he 
refers to previous writers for hts criticism on CroH 
Similarly the geographical hypothesis is dismissed as 
insufficient so that the way is cleared for the author’s 
own hypothesis, vi/ that the Ice Age was caused by a 
general lowering of temperatuie which arose from a 
diminution of the atmospheric transparency, which can 
only be cxpl lined (p 183) as the effect of a general 
diffiision into the atmosphere, over the whole suiface of 
the eirth, of a gis, vapour, or dust which absorbs, or 
reflects towirds space, a part of the heat which comes 
from the sun “ Ilut since the glaeial epoch also pre¬ 
supposes in extraordinary rainfall, among the many 
hypotheses which may be framed, one spontaneously 
piesents itself, viz that a great mass of aqueous vapour 
was laum hed ig iinst and diffused into the itinosphere ” 
Owing to the Inweiing of temperature due to want of 
transparency, the vapour woulil fall as snow, and this 
piecipitation would go on until the mass of vapoui 
injected into tht itmosphere is entirely 01 in gieat part 
eliminated 

Ihc author quotes an Italian writer, who suggests 
that the aition of volcanos in the age pieceding the Ice 
Ages iflbids a possible explanation of the (supposed) 
launching of these vast masses of aqueous vapoui into 
the atmosphere 

Liitfadm fur fuMognekt l/ntcrmihungen By Bernhard 

Kawiu Second edition (Jena Gustav Fischer, 

189s) 

HtsToiuticvi methods have become so peifected, 
mu roscopic appli inres so modified, ind staining reagents 
so numerous thit it is necessary to have gocxl leference 
books for use in laboratories Although theie are a 
number of such works, amongst which we may mention 
lees *\ ide Mtcum, Sims Mootlheads “Minual,’ and 
h leteher s edition of \ on kahlden s “ Practu il Patho¬ 
logical Histology the appearance of a new edition of 
Riwitzs compendium will be welcomed by all who were 
familiar with the first edition, which was published six 
years ago It resembles Von Kahlden s book in arrange 
nient but while this latter has Intn compiled specimly 
foi pathologual investigations, Rawitz's “leitfedcn’’ 
is esscnti illy intended for the biologist and phvsiologist, 
and forms a suit ible supplement to its mornid ecninter 
part Mr hen reviewing br Fletchei s translation of \on 
K ihiden s book some time back, w c regretted the omission 
of various matte is relating to section cutting, embedding 
and staining an omission which is excusable on the 
ground thit in a work on practical pathological histolc^ 
a sound knowledge of these subjects might be taken for 
granted Raw it/ gives excclltnt descriptions of all our 
recognised modem methods, and a careful account of 
paraffin embedding and paraffin tutting, which will 
prove useful to all who wish to become familiar with what 
IS undoubtedly the best method for general histological 
purposes His directions for working with celloidin are 
equally good, ind sinee this method is somewhat neglected 
in this country the beginner will find a number of hints 
which Dr I Ictchei might well have included in his trans 
lation 1 he complete ness with w hich the vanous methods 
of fixation, hndcning, and staining have been enumerated 
IS admir iblc, md we gam the firm conviction that the 
author has only included what is sound, and in cardtil 
bands certun to give good and trustworthy results 
Chapter xi (pvri 1) contains some useful information on 
the art of drawing and “reconstiucting” microscopical 
objects Ihc ‘ Leitfaden” may be recommended with¬ 
out hesitation to the histolomst as a book of reference for 
use in the laboratory it wiU save time, and seldom cause 
disappointment A A K 
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LETTERS TO THE EDITOR 
ITJit Sditer dett tut kM kmulf rufcmstbk f»r ffitmutu 
frtittd by bu eorru / tm bH it iftitJUr mm IU muUriaie 
t» fthtm, 0r to co r r tr fioftd with tkt wntort U, rojoeUd 
mutmtcn^t tntondod for th*t or any othor ymrt ojl NAfUltK 

The Univeruty of London 
I AH Anxiooi to make it dear that what Sir John Lubbock 
has sprang upon us is a radical change in the procure of Con 


The object can only be, it appears to me, to obtain a reversal 
of Its policy As a political exMient it is, therefore, very similar 
to the action of tboee politicians who for analogs reakons 
vrould change the constitution of the House of Lords 
Sir John now defines what he calls his “ sugg^ion ’* in the fol 
lowing words —“ That in voting on the newCharter, members 
of Convocation should do so ' as at a senatorial election,' > e 
Iw voting papers ” I call this a radical change in the procedure 
of Convocation 

I put aside the not immatenal |Mint that os a Statutory Com 
misston IS a delegation from Parluimcnt, the result of its labours 
will not be emb^ed in a Charter, but will be virtually in effect 
an Act of Parlwment when approied by that body 

Sir John has mode the following statements sbout his “ sug 
gestion ’ — 

(1) " I im not asking that sny pniilege which they do not at 
present possess should ot confened upon my lonstituenta, hut 
-only supporting what is now their rvfi/ This right 

I know they highly \alue” (Naiurp, July l8, p 
(a) " It IS the foev at present” (Nature, August 8, 

The words which I hsve put in italics are definite am 
and art, of course, m fist opposition to my repeated statement 
that Sir John > suggestion amounts to a fundamental and, indeed, 
resolutionary change of procedure This change consists in 
extending the mode of voting in s senatorial election to other 
matten Now the mode of voting at a senatorial election is 
presenbed by the atst clause of the Charter, which is pnnted ~ 
NA1URE for July a j p 096 It embraces tsvo very importa 
pomts hirst the right of absent members to vote at all is n 
absolute but only ftrmttnvt The words are “ Power to the 
Convocation, «/ tt shall think fit, to enable absent memben, of 
the Convocation to vole on such nominations by voting 
{xipers ’ Secondly, this permissive right is strictly limited by 
the words "but not so to tot* on any other matter ” 

It IS upon this vital discrepancy between Sir John's statements 
quoted above and the provisions of the Charter that I think it is 
imperative that he should give some explanation This demand 
on my part he is pleased to call an "attack ” Well, however 
that may he, he at least owes it to himself to meet it 

I trust, however, that I have now made it clear, and even to 
Sir John, that his " suggestion ’ is not the law, but that, further. 
It involves the abrogation of a portion of the Charter 1 think 
as a member of Convocation that in making such a proposal 
without consulting that body he has exceed^ hu functions as 
our Parliamentary representative At any rate it must, I thmk, 
be admitted that he is making short work of the " right ” which 
his “ constituents highly value ” (Nature, August 8, p J40 ) 

I am unwilling to prolong a psinful discussion But as Sir 
John IS pledged to bnngforward tiis “suggestion” in Parliament, 
which of course can incorporate it in the^ill, if it thmks proper. 


It seems to me of extreme importance to disupate hiv contention 
that It IS already the "law ” W T Thiskiton Dvlr 
Kew, August 33 

The Nomenclature of Coloure 
Thf interesting article of Mr J H PiUsbury, published in 
your last number, recalls to me a passage in my autobiagraphy, 
which, though it is already in print, will not be iswed until after 
my death As bearing on the question Mr Ffllsbury raises, 
this passage may, perhaps with advantage, be puUished in 
advance fhe plan suggested aims at no such actentific nicety 
of discrimination or naming os that he proposes, but is one 
which IS applicable with the means at present in use It is, 
as will be perceived, based on the old theory ropecting the 
pnmary cbloan; but s^tever quahfication has to be made m this, 
need not affect the method described The passage is os 
follows — 

" 1 mention it here chiefly for the purpose of utroducing an 
NO 1348, VOL. 52] 


occompanjuig thought rtvpecting the nomenclature of colours 
The carrying on of such a scheme would be faciliuted by some 
mode of spemfying vanetitv of tints with definiteness | and my 
notion was that this might be done by nammg them m a manner 
analogous to that in which the poinu of the compass are named 
The subdivivons coming in regular order when ‘bo»ng the 
compass,' os it is callul, run thus —North, north by east, 
north north east, north cast by north, north east, north east by 
east, east north east, cast by north, east Applying this method 
to colours, there would result a senes standiitf thus —Red, red 
by blue, red red blue, rid blue ly red, red bhie (purple), red- 
blue by blue, blue rod blue, blue by red, blue And in hke 
manner would be distinguished the intermediate colours between 
blue and >ellow and those between yellow and red Twenty 
four gradations of colour in the whole circle would thus have 
names, as u shown by a diagram I have preserved Where 
greatir nicety was desirable, the sailor’s method of specifying a 
half point might be ulili>(.d—os red red blue, half blue, signify 
mg tni intermediate tint between red red blue and blue red 'tty 
red Of course these names would be names of pure colours 
only —the pnmanes and their mixtures with one smother, but 
the methixl might be cxjnnded by the use of numbers to each 
I, 3 , 3, signifying projxirtions of added neutral tint subduing 
the colour, so as to jiroduce gradations of impunW 

“ borne such nomenclature would, I think, be of much service 
At present, by shopmen and ladies, the ruimes of colours are 
used in a chaotic manner—violet, for instance, being spoken of 
by them as lairple, and other names bemg grossly misapplied 
As matters stand there is roally no mode of making known in 
words, with anything like exactness, a colour required , and 
hence many imivediments to transactions and many errors In 
general life, loo, people labour under an inability to convey true 
colour conceptions of things tbw are describing 1 he i^em 
indicated would enable them to do this, were they, in the course 
of education, practised m the distin^vhing and naming of 
colours If by drawing, there should be disciplme of the eye in 
matters of form, so there should be an accompanying discipbne 
of the e)e in matters of colour ’ 

Were some authontalive body to publish cards representing 
these various gradations of colour, arranged as are the points 
of the compass, each division bearing itr- ' -'- 


a shopkeeper or manufaeturer, the tmt he or she wanted Of 
course to complete the method it would be needful that there 
should be a mode of indicating gradations of intensit), and if 
the numbers l, 2, 3, were appends to mdicate the d^rees of 
impunty bj mixture with neutral tint, a, b, t, might be used to 
Signify the intensity or degree of dilution of the colour 

Very possibly, or even probably, this idea has occurred to 
otliers, for it is a very obvious one Hbrbfri Spenufr 
The Mount, Westerham, July 23 

Clausius' Virial Theorem 

Thf above named theorem, which appeared in the Phtl Mag 
for August 1870, much ns it is now used m connection with the 
kinetie theory of gsses, leceived httle, if any, attention m 
hnghnd for some time after its mtroduction Apparently the 
theorem was accepted without hesitation or discusi^, and, as 
far os I can learn, niithir on its first introduction or smee has it 
received any adverse cntieism, or, in fimt, any enticism whatso 
ever My object in wnting this letter is, in the first place, to 
direct attention to the arguments used by Clausius to establish 
hu theorem, which appear to me to be unsound, and secondly, 
by applying a simple tist case, to show that the thiorem itself is 
not trui 

Clausius first proves the following equation 

If for the moment, f ir the sake of simpbcity, we divide both 
sides of the equation liy we get 

and this mify be written 

■= + j'udx 


Vrf/i 
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faLt that the ru.t*ngular area xu u equal to the aljjeliratc 
of tht areiu udx and j It i* obvious that for periodic 

motion the rectangle vu will vanish when a mutable value is 
given to / but BO alio will the areas' MdxandJ xdu Sothat 
when xjK » o we get, either 
j'udx mo uid 
^\gain I 

IirLVhiun vanishmgly small, by taking fvtry great it is 
obvious that if the ireas. j udx ind - j xdu are not equal be 
fire multiplying them by the evpresvions so olitiined are nut 
so aflerwirdv Moreover ind hnally, it should Ik olistrved 
that the expression m J ii/i dots not rtfinstnt limlu uitjj 

to reiiresent which the txprtssioli should lie m j tt/u The 

above considerations seem to me to entirely upset Clausius 
demonstration 

In the tinth edition of Vasnells "Heat (p 3<23), lord 
Kayleigh h IS given an illustration of the mannir in which he 
supposes the virul tti act in opposition to kinetic energy, 
and wc may Uike his illustration as a simple test of the theorem 
Ile supp iscs two bodies each of mass /// 11 revolve in i circuhr 
jiath with a constant velxity about their centre of gravity 
vs there is no jvressurc, the so i tiled \ irial equation takes 


path V 
llete, 
the form 

ajw » 

In the alxive equation t the vcIcKity, is (onstint, and K — m/ 
If we tikt f us the radius of the circle, then r = 2f, and the 
equation becomes 

= 1 X ipJXm 

Hence 

which equation does not tifm mt tht o) Ituatyhm of tttlufuf^al 
fone iuird Kayleigh < milled to notice thit 
SK - aw/ fVH = imf 

When, however, we throw overlxiard all ideas ef “viiiil, 
and look upon the term iaRr in the so called viri el equati n 
ns simply representing work mil equal ti ]/\, also on espies 
Sion for work, then the equetion 

aiwi/' - 3/V + 4aRr 

IS certainly true But there seems no possible advintage to Ik 
ola lined in splitting the right hand member into tw i equal 
terms, instead of wnting the u)uation 

aj/wt ’ = 3;^\ , or ajwt'’ = aRc 
in either of which f irms—the hrst for preference —it is applicable 
to ideal gases 1 or natural permanent gases the equations 
become, either 

alj8/»T > = 3/>\ or aiflwr* = aKr, 

UPm « - aSRr, 
as given in my letter (p 221) ei 
Theory ’ 

London, W , August 14 


Incubation among the Egyptians 
ARTirtilAl incubation like many another prue Ikc supposed 
to be peculiar to modern utilisation, is but a revival from very 
ancient times Diodorus an author who wrote about forty years 
before the commencement of the Christian era, tells how the 
Egyptians of his time with their own liands, bnng eggs to 
maturity, and how the young chickens thus |iruduced are nut 
inferior in any way to those liotehn) by the usual means 
Ihe practice, probably with methods diflenng little from those 
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of ancient limes, survives to the present day among the fellahs 
of bgypt In suitable |ilaees ovens are erected, and the pro 
prietois go round the neighbouring villages collecting eggs A 
sudicient number having been collected, tney are plaM on mats 
strewed with liran, in a room about II feet square, with a flat 
rexif Over this chimher, which is about 4 feet high, there is 
another built about qleet in height The roof, which is vaulted, 
has a small aperture in the centre to admit light dunng the 
worm weather below it another opening of larger dimensions 
communieates with the oven below In the cold weather both 
are kept closed mil a lamp is kept burning within b ntrance 
IS then obtomed from the front of the lower chamber In the 
upper room feres are made in troughs along the sides, and the 
eg^ are pi u eel on the mats below m two lines, corresponding 
III and imniidiitely IkIow the fires The fires are lighted tWKc 
a day, the first time 11 die about midday, the see ond to I est from 
alxiut 3 p m to h p m The first batch c f eggs are left for 
aliout hilf a diy m the warmest situation after which they are 
moved to nuke room for others, until the whole number m hand 
hive had the iKnefit of the position This is rcy^ed for six 
clays bach egg is then examined by a strong li^t Ml eggs 
that at this siege irt cleir are rejeetcxl but those that arc 
cliudy tir opupie ere restoreel to the oven for another four diys 
Then they ire rein veil to another chamlier whe re there are no 
fires but the air is excluded Here they he for five days, after 
which they ore plice 1 sipirately, about one or tw > inehesapart, 
and continuill) tunu 1 This last stage generally takes six or 
seven dtys Dunng this tune a const int ex tmiiution is made 
by plieliig ta h egi, 11 the upper eyelid when a warmth greater 
than thit of the hum in skin is a favourable sign The duration 
of the process generally extends over twenty one days, hut 
thin shelled eggs ften take only eighteen diys The avenge 
hcit rei|uired is S6’ b bxetssive hut is prejudiiiit In 
Tgypl Ihe I est time is from bebruiry 23 to April 24 

J rvRRItl BiMFI 


Mountain Sicknesa 

I ilAVi just e me back from a journey in the region of the 
Andes an I in I king overthe numbers of Naiurs which ha I 
aciumulaled during my ilisence I came across the extriet, 
which yon make m y ur notes of lebruary 21 from the Arm 
S itafi/i/ut >11 Ihe subject of mountain sickness I cannot 
agree with M Kr ne ker s statement tliat iKyond three thousand 
metres mount tin sickness attacks all Mrsons as s ion os they 
in lulge III the least muse ular effort, as 1 m ide the acquaintance 
of ininy yeepli ni stiy railway men, living and working at 
altitudes of feurteen >r fifteen thousand feet on the UnjraTme 
and the Southern Kiilway of Peru whohul never ixpenenced 
rot) it or m luntim sickness As far is my own exjienence 
g es in three j Hinieys across the Andes and several mountain 
iseents meludmg ne to the top of the crater of the Misti, 19,300 
feel il»ve sea level I hod only one attack of ton he, and 
that was at the end of a ride on an ill engine from sea 
level to fourteen th usand feet in nine hours But this was so 
cxiroplicated with suIfKition by the oil fumes and scorching by 
the lieu of the furniee while running through the fifty seven 
tunnels on the line, that I cannot say how much was mountain 
sKknesH and h >w much was not At iny rate, I vras jierfectly 
well the next morning and rode over a pass nearly seventeen 
thousand feet high without the slightest inronvenienie ks 
regards Ihi danger of a prolonged sojourn my experience teaches 
me that it is alinost entirely due to |*rs >nal idiosyncrasy anil 
unwise eating aiiel drmking A healthy person whose lun^ and 
heart are all right who iloes not over eat and is very moderate in 
the use of stimulants, will not suffer from mountain sicknesa after 
the first few hours and m many eases will nut suffer at all if the 
ascent w suHicienily groi ual Of course very violent cxeitiim 
produces distress 1 y reason of the deficiency of oxygen I do 
not think that iheie need be any difficulty about the officials 
of the proposed luiiefraa railway, if steady mcai, not of a full 
halat of body are siTceted I never heard of any trouble from 
mountain sickness among the Peruvian railway mem unless they 
over stimulated and yet they are accustemied to go in a day 
from sea level 1115 7^ feet on the Oroya line, and to 14,666 
feel on the S nithern Wne, ajxl return to sea level on the follow 
mgilav I may aeld that I have maile both these journeys 
myself without the slightest inconvemencv, and have bt!en able 
to walk and nde without any trouble at the end of them 

London, August 20 (..eori k CiRlttlTH 
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Thf rcMcwer of Osborne ‘ from the GreeWs to Darwin ’ 
<011/(0 i> j6a)sa)^ that Marshall qu itts the ftct of Wallact’a 
heing let! ‘ to the ihscorery of nutinl selection as he lay ill of 
uitcrimttent fever it Tematt, mil refers one to the abndKul 
form of the ‘ Life and Letters of Chirlts Darwin for this 
statement Having only the original ediUon in three volumes 
from the jear 1SH7 at my distiosnl wherein I cannot find it, 1 
» mid draw attention to my having |nibhshed the fiict Ui far 
hick as ihyo (“Charles Darwin and Alfred Russel Wallace 
Ihre ersten I’liblicationen Uber die 1 ntstehung der Arten nelist 
einer Ski//1 ihres T«liens und eincm \ e r/eii hniss ihrct Schrilten 
brlangen, 1 Resold 8vo pp xsiii ind 56, on |iage xaiii) 
I he remarks to 1 h found there are 1 ised upon a letter of Mr 
Wallaces dated Novemlier 23, 1869 ind now before me, a 
(ussage of which runs thus — 

“The ]npcr No Q [ on the liw which has regulated the 
introductim of new speeie AN 11 1855] should be read 
dong with \o 19 [ in the leiidencj of \ ineties to dejMrt 
indefimtely from the origii d ijje IIS 1858! Wlun I 
wrote It I w IS firinlj cjiivinced f the derivilive origin of 
siiecies but hid net iriived at an 1 In f the proiess When I 
wrote No 19 at Temate [111 the jeit 1858] 1 did not (km w] 
what were Mr Dirwiiis Mews r the nature of the work he 
woi engaged m cx ijt gen rally tint it was on ‘\ariation 
I hit upon the «U \ of Natural Sihetion (though I did not 
give It tint name) whilf shiveiing under the cold fit of ague, 
ind I w IS led to it by Mdthus views n jx |Hilatian applied to 
animals \s wxm as my ague fit was ver I sat down, wrote out 
the irtiele copied n ind sent it ill by the next post to Mr 
Darwin It was printnl without niv knowledge, and of course 
with ml any cornetion of proofs 1 should, of course hke this 


fact t< 


led 


This I did 

•Ullage 39 ind f fiJiie' Dr Wallan wdl 
nuking known the whole of his highly interesting statement 
tu Alt vH « It/s Of eouise I am not sure whether he 
did not tell or write the same to smie one else, though 1 am 
nit awire ihu it has Iwen published 
Orilinvry moitals dream nonsense m their fits of fever, t 
philosopher of Dr W dlitt s standing conceives original idets ' 
A U Mivsb 

Zoologiial Museum Dresden, \ugust 19 
Thf letter to Prof Newrton pubhslied in the abridged 
lift o( Darwin was written in 1887 I had entirely for 
gotten that I had wntten on the siuie subject to Dr Meyer in 
1869, or that lit had published mj thing in reference to it That 
letter probably cont lined my earliest si itemenl on thi subject 
ind It agrees sulisttntiilly with my liter statements —\ K 


A Problem in Thermodynamics 
SiFViFNS taught us how, by using the heat of the gases esiap 
mg from a furnace to heat the gas and air before entering the 
furnace we could obtain tem|Kratures limited only by the hre 
restating quality of the mitenals of which the furnace is con 
structed Now it occurred to me whether on the same 
pnnaple very low temperatures might not be reached My 
idea u> this If compreased aic la expanded to atmosphenc 
presaure the gas doea work in overe mmg the resisUncc of the 
atmosphere and is cooled to a corresp indmg amount 

Suppose, for instance, the gos is compreased to i/ioo of its 
volume, then i cubic metre would perform, in expanding against 
the otmoanhene pressure of l kil |ier 1 square centiinctre, or 
10,000 kilos ]>er square metre, an amount of work equal to 
10,000 X 0 99-C9900 kilgr metres, and absorb units of beat 

Now, I cubic metre of air weighs 1 24 kil , and, having a 
speafic heat of o 34, the temperature of the expooded ait vroold 
be lower 78* than before expuding 
Now suppose A is a tuho of a nvatcnnl vmperviqps to heat- 
that IS, a ^rfect non conductor—and b a tube made of a perfect 
ccndncior of heat, the tube A being closed at one end, and b 
having a small OMnmg m the end 
Now, if a conunuons supply of compressed air is kept up in 
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tulle B, this air will come down m temperature and, passing 
along between a ind h cools the compressed ur before it 
expands 



I should lx gl id if my of your readers could give me the 
theoretical nummum of timiieniture produced it e 

Lssen Ruhr (lerniany L Bl ass 


A Remarkable Flight of Birds 
flN Septeinlx-r 30 1894 ilxiul 3 p nv , I was iliserving the 
sun thr ugh an 8 inch telescojx. 1 noticed some dark fgiires 
of birds passing, like shal ws, icross the sun I was using a 
lUik glass and Iht bir Is weie consequently, only visible when 
seen igainst the 1 right s lar dis< Ihe ulhnuettes of the birds 
were very slnnily ind deirlyeut hviryfew seconds a bird 
wtuld emerge irom the lirl ness pass slowly across the sun and 
•Impiwir on the illur si le I watched them for over ten 
minutes without any decrease in their numixrs The whoU 
number of birds must have Ixen enormous, otherwiae it would 
hive been imjxissihle f r some of them to hive passed as 
freimently as they diil I etween my telescojve and the sun The 
buds wen Hying m v southerly direction, and were quite invisible 
to the naked eje 1 vv vs thin fore unable to determine their 
dislinee, Init should thml they must have been two or three 
miles aw ly f r the telesr iix* was in focus lor the birds and sun 
it the same time I do nut know what birds they were 
t umninng the spread >f tl cir w ings w ith the solar disc, I should 
SI) their wings suUended in ingle of about two minutes The 
) lue from which 1 observid them was Shere, a village between 
Guildford uid Doiking f im told thit such a flif^t of birds 
has njt before lieeii ru >i<led m this countr), and have been 
urgeil tiiulilish in icr mnl in the hoix, that other astronomers, 
who may have seen i simil ir thing, may be Iwl I > mentiiai the fact 
Shere, (lUildt rl K A Bbav 


JM IPSU JC//r / WG 01 THE imiTlsH 
A s SO/ lA lum 

I N our last at tide wc gave a general outline of the 
loi il an angemtnls for the Meeting The programme, 
lb a whole, is now faiily complete A slight alteiation 
hiabecn nude with referenee to the soirdcs , the first 
will be given by the Ipswich beitnlific Society and the 
Suflblk Institute of \rih eolngy jointly, and the second 
by the Mayoi of Ipswieh (Mr J It Uartlit,) Ihe 
fitting up of the Siction Rooms is pmceeding lapidly, 
and arrangements arc being made fot the darkening 
of those m which a 1 intern will be used In the case 
of Sections A and II, which meet m the same building, 
only the room ilinttcd to Section B will be fitted up with 
dark blinds and i lantern »reen, and the Set tions will 
be asked to exchange nxims on diys when papers re 
quinng lantern illusti ition arc read in Section A Fhe 
s-une arrangement will be made as to Sections D and 
K, which meet m the two rooms at the Masonic Hall 
for the President’s iddiess in these Sections, the I yceum 
Theatre, which is a shoit dibtoncc off, will be placed at 
the disposal of the Sectional Conunittees, as the Masonic 
Hal) rooms maybe hirdlylarM enough to lontain all 
those who would probably wish to be present on these 
particular occasions 1 or a yimilar reason. Section G, 
which meds m tlu C o operative Mall, will be oskt d to 
allow the ISresident’s addresses in Sections A and B to 
be dehvered there A spacious room adjoining the mam 
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street, and within two minutes* walk of the reception 
room, will be set apart for a ladies club room 

The excursions will be of a more varied character than 
usutl On the Saturday afternoon the geologists will 
visit the well known crag district, including OrtM, Sud 
bourne, and Chillesfotd This will give an opportunity 
for the examination in the field of many of the deposits 
to which the previous days discussions have been devoted 
On the same afternoon, there will be a dredging excursion 
down the Orwell, whilst other parties will go to Burv 
bt Edmunds (on the invitation of the Mayor), to Hef 
mmgham Hall, and to bouthwold (where also the Mayor 
ind a Local Committee will act as hosts) On the Thurs 
day afternoon after the meeting, there will beanotherdredg 
ing expedition, and also an excursion to Colchester (on the ! 
invitation of the Mayor), to the I* lint Napping Works at 
Brandon, and to the Hroads, on which occasion the party 
will be entertained en route by the Mayor of Yarmouth 
The geologists on this day wiU go to the Norfolk coast to 
exaimne the Glacial and Pliocene deposits in the neigh 
bourhOod of Cromer, where arrangements will be made 
so that those, who wish may stay the night Other 
short afternoon excursions will be made near Ipswich 
whenever time allows 

The programme of work in the bections is rapidly 
filling up In bection A, the President, Prof W M 
Hicks, will take as the subject for his address ** The 
I luid Theories of Ether md Matter On the l-nday a 
joint sitting will be held with bection B, when Prof A 
Schuster will open a discussion, in which Lord Rayleigh 
and Mr Crookes are expected to take part, on the 
evidence to be gathered as to the simple or compound 
character of a gas from the constitution of its spectrum 
On the same occasion, Captain W de W Abney and Mr 
C H Bothamley will icad papers on orthochromatic 
photography There will also be impoitant discussions 
in Section A, oh the question of a new praclicU unit 
of heat, introduced by a paper from Mr E 11 Griffiths, 
and on the objective charicter of combination tones, 
opened by Prof Kucker Other papers to be rcid in the 
Section will be on the teaching of geometneal diaw 
ing in schools, by Prof O Hennci, on the electnhcation 
and diselectnfication of gases, by Lord Kelvin and 
Messrs Maclean and (lalt, on vertical (earth air) 
electrical currents, by i*rof Kucker, on the events that 
go on within molecules, by Dr Johnstone Stoney, on 
the veloaty of light mar irehed gas through which a 
current is passing, by Messis Edser and Starling, on 
a dynamical top, by Mr G 1 Walker, and on Boltzmann s 
minimum theorem, and the question of reversibility in 
the kinetic theory of gases, by Mr E P Culverwcll 

In bection B, the President, Prof R Meldola, will deal 
in his address with the relations of physiology and 
chemistry The Monday will be devotra chiefly to 
papers dealing with the relation of chemistry to ogn 
culture, which are already anticipated locally with 
considerable interest, on account of the large stake 
the district has in agriculture Prof Wanngton will 
be amongst those to read papers on the question 
The Tuesday will be given up to papers on organic 
chemistry 

In Section C, tbe address of the President, Mr 
Whitaker, will be devoted to the subterranean geolc^ of 
the Eastern Counties^ as exhibited in various deep borings 
and wells Mr Whitaker will also have a paper on the 
latest results in the boring for coal, now being made at 
Stutton The other papers on local questions will 
probably deal mainly with newer Tertiary getdogy, 
Ipswich being a caiutal centre for the study of our 
Pliocene and Pleistocene deposits Besides the local 
papers, commumcations have been promised from cer 
tain of the foreign visitors, on tbe conelabon of our 
Bntish Tertiary deposits with tbeir continental equiva 
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lents A paper by M Gustave OoUfus, of Pans, on the 
extent of the Tertiary seas of Western Europe will 
give hib views of the physiography of the south and east 
of England in Pliocene times, and is hkely to lead to 
some discussion Glaciataon, as was to be expected at 
^wich, will occupy a good deal of time Prof 
Sollas will exhibit the “ pitch gUaers,” by which 
he has produced in the laboratory many of the 
obscurer phenomena of glaciation Mr Robert White 
communicates a paper on the glaciation of tropical 
South Amenca 

Of the miscellaneous communications likely to be 
brought forward, we can only mention a few Mr Joseph 
Francis, the engineer to the New River Company, will 
have one on the method adopted to ascertoin the direc¬ 
tion of the dip in the Pal.eozoic rocks met with in the 
deep bonnes at Ware and Cheshunt It may be observed 
that while tnerc is no difficulty in obtaining the amount 
of the dip, when a solid tore is brought up, it has always 
been a difficult problem how to obtain the far more im 

C nt data as to its direction Papers are also expected 
Prof Nicholson and Mr Marr, on the phylogeny of 
the graptohtes from Messrs (.arwood and Marr, on 
zonal divisions of the Carboniferous system from Mr 
1 V Holmes on the ancient physiography of South 
Essex from Messrs Reid and Ridley, on the Arctic 
and P il lolithic deposits at Hoxne Others, on Amencan 
paLeontology hive been promised by Profs Claypole 
and Marsh 

Section U meets this year under the presidency of 
Prof W A Heidmon, and, for the first time in the history 
of the Association, it will be a section of zoology alone 
Botany now forms a separate section, and although physi 
ology IS nominally attached to Section D for this meeting, 
It will in fact be unrepresented The work of Section D 
will be largely devoted to questions of nianne fisheries 
and manne zoology On the ( riday of the meeting. Prof 
McIntosh will open a discussion on fishery questions, ind 
an interesting debate is expected Prof Haddon will 
read a paper on the Royal Dublin Societ> s Fishery 
Survey Dr Bishford Dean, of New York, will give i 
paper on appaiatusfor catching oyster spat and its failure 
in practice, and will also exhibit an interesting collection 
of eggs and larv i , Prof Herdman will give an exhibi 
tion of lantern slides illustrative of fishery problems, and 
will explain tbe method of zoning of shores, Kc, and, 
in conjunction with Prof Boyce, will mve a JMper on 
oysters and typhoid Other papers will be read by Prof 
Miall on pupation m insects by Prof Ritter of New 
York on budding in Tunicata by Prof Llo>d Moigan, 
on expenments on instinct in young birds by Dr H O 
Forbes, on the Antarctic continent, and on si^s and by 
Dr Otto Maas of Munich Prof Gilson, of Louvain. 
Prof Howes Mr Moore, Mr Hoyle, Dr Hurst, ana 
others on various subjects 

The following IS the provisional programme for Section 
G -Thursday, iz—Address by the President, Prof 
Vernon Harcourt light railways in agricultural districts, 
by Major General Webber, congelation of soil for found 
auon purposes, by M Gobert, Bentley coal bonngs (a 
local work), by R C Rapier Fnday, 13 —The growth 
of the port of Harwich, by W Birt, notes on improve 
ment of Maas in connection with Hook of Holland route, 
^ the President Snowdon tram rood, by Sir DougUs 
Fox , notes on autumn floods of 1894, by W H Symons , 
river weirs and flood prevention, by F G M Stoney 
Saturday, 14—Dredging operations at Mersey Bair, 
by A G 1 yster, carbomc anhydnde refrigerating 
machinery, by E Hesketh, deodonsmg sewage by 
** Ipswich, by J Napier —Monday, iby 
will be devoted to electneal papers, among which will be 
tbe following —Induction telegraphy, notes on fiirdier 
advance, by W H Preece, glow lamps, by W H Preece. 



August 29, 1895] 


NATURE 


4*7 


modem appbcations of electncity to traction, by P 
Dawson , the chloride battery, by W H Earle , exten 
Sion and development of the telefdione in agncultural 
distncts, by Muor General Webber, telephony, by A R 
Bennett, the udd telegraph m Chitral camiMt^ by P 
V Luke , a new portable photometer, by w H Preece 
and A P Trotter Tuesday, 17—Interim report of 
committee on standardising modem flour milling 
machinery, by F W Turner , piper making machmery, 
by Mr Mason, printing without use of movable types, 
by J Southward, incandescent ^as lamps, by C Ctmlce, 
B A Standard small screws, by R B Compton, uniform 
ftetor of safety in steam boilers, by J Key 
TheprovisionalprogrammeforSectionHisasibllows - 
Thursday, September 13 Address by Prof Flinders 
Petne , skulls of the aborigines of Jamaica, by Sir W H 
Flower , skulls of the Neolithic mvaders of Egypt, by 
Dr J G Garson, Andamanese, by Moms Portman , 
Neolithic invaders of Egypt, by Prof Flinders Petne 
Fnday, September 13 —Worked flints from South Africa, 
by H W Seton Karr flint and metal working in E^pt, 
by Prof Flinders Petne , flints found at Thebes, by Gen 
Pitt Riven,, plateau flints of North Kent, by B Hamson, 


A SOUVENIR OF “ CHALLENGER WORK 

A MEDAL has been prepared as a souvenir of tho 
scientific work eonnected with the C/udlengtr ex 
pedition The medal which is m bronze, is three indies 
in diameter, and was modelled by Mr Bimie Rhind, 
sculptor, from designs by Mr William S Black, both of 
Edinbuigh It was cast in Pans, and is being presented, 
by Dr John Murray to the naval ofiBcers of the expedi 
tion, the contnbutors of memoirs to the report on the 
scienufic results of the expedition, and to members of 
the uvilian scientific staff, as a souvenir of Ckalltngtr 
woik 

The accompanying illustrations have been reproduced 
from two photo^phs of the casts forwarded to us by 
Mr Black, and show the two sides of the medal On 
the front of the medal, the head of Athena with owl 
occupies the centre, ind is placed on the globe, which 
■n turn is surrounded by a border of water indiciting 
the voyage of the expedition around the world Out of 
the water nses Neptune, with tndent and a trawl dis 
closing the treasures of the deep sea The decoiation 
of the border is completed with a dolphin and two mer 



graving tools from terrace gravels of the fhames valleyj 
by H Stopes, Paheolithic projectiles, by the sime 
megaliths of Tripoli, by Swainson Cooper, kitchen mid 
den at Hastings (report), by W J Lewis Abbott^ 
Saturday, September 14 —North west tribes of Canada 
(report), by Prof E B lylor, Samoyedes of the Arctic 
tundras, by A Montefiore, language lUustratmg pnmi 
tive warfifre, by Rev Hartwell Jones, ethnographical 
survey (report), by £ Sidney Hartland, deviations of 
children (report), by Dr Warner Monday, September 16 
-Cannibalism, by CapUin Hinde , folk lore of Ipswich, 
by Miss LayM, ethnographical cimclusions, by G 
Laurence Gomme, genend conclusions, by Edward 
Clodd , folk lore illustrated, by Prof Haddon , rehgious 
origin dances, by Mrs Grove Tuesday, September 17 
—On mterforence with the civilisatron of other races, by 
Lord Stanmore, Prof Douglas, Prof Haddon, and Dr R 
N Cust, and letters of the ute R L Stevensm, southern 
Arabums, by Theodore Bent, the Eskuno, b^ Linklater 
and J A Fowler Wedne^y, Septembw 18—Lake 
village of Glastonbury (report), by Dr R Munro, pre 
histone Greek idols, by Arthur Evans , Neohthic stabon 
of Butmir, by Dr R. Mu 


w 
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upportinu 

M S chailenget, 1873-1876 ’ 

The back of the medil bears the crest of the ChalUngi r 
4 mailed wamor throwing down the gauntlet to Neptune, 
whose tndent appears above the waves I his central 
figure IS surrounded by a scroll beanng the words, 
“Report on the Scientific Results of the Challenger Ex 
pedition, i88&>i 89S The name of the recipient of 
each medal is engraved around the edge 
It IS hardly necessary to say that the medal has been 
very much appreciated, and appears to have been received 
with speaal satis&rtion by foreign contnbutors to the 
CioUwffrr Report, who regard it as a pleasing recognition 
of their assistance m the great work which has now been 
completed 


DR FRIEDRICH IV G SPORER 

I N a recent number of NatURS we unfortunately had. 

to redord the loss of an astronomer. Dr Fn^nch 
Tie^en, who devoted hunself to computation or, we 
shoukl say, to that branch of astronomy which deals with 
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tlic mLthods of cilculation, and with the reduction of the 
ol>st rv itions themselves 

It IS our lot today to sty a few words about 
mothci hard woiker in astronomical science, whose 
end his followed too soon after that of Dr lietjcn 
I his deioted student of istronnmy has been in energetic 
observtr in the sime dti^rec that Dr Tictjcn was an 
iident computer Ue refer to Dr Tnednch Wilhelm 
(lustii Sporer the former ihief assistant of the Astro 
I’hysieil Obstivitoiy at Potsdam, and who died on 
July 7 last 

Dr Spoierwas boin in Herlin on October 23 1822, ind 
ifter spending, some lime it the Fnedneh Wilhelms Gym 
nasiiim he entered the University of Derlin, miking 
inithiinitics ind astronomy his chief studies On 
Deiembei 14, 1843 hi gained his doctors degree, the 
subject of his thesis being the comet of 1723 In the 
following yeirs he worked under Enckes diiection it the 
Herlin Obseiiatoiy ind m 1846 after hiving made his 
Stiats txim went as i teacher of mathematics and 
natural science to the (jymn isuim at Hromberg In 1847 
he procccdid to Prendau ind two years later to Anrlam. 
It which I liter pi ice he t uight for twenty five years, and 
liccamt eventually 110 reetoi 

It was during nis leisuie hums there that Dr Sporer 
was able to turn his ittention to astronomical observ 
itions, his instrumintal etiuipment being of a veiy infenor 
kind Notw ithst inding tnis hindi ance, he w as able how 
ever bj gieit diligence and pcisevcrance to mike useful 
observations with legaid to the statistics of the solir 
spots which h lie made Ins name known to every workei 
of soDr physics 1 hrough the attention of Prof Schell 
barh who wis the leaincr of the then Crown Prime 
Fnedruh \Nilhelm aftiiwirds Kaiser Priediich, Dr 
Spoicr w is iquipped with i good 5 inch telescope with 
wnich he continued to in ike hts sol ir observ itions by 
the known metliud of projection His Anelain observ 
ations appeared from tiiiu to time 111 nuimrous artulcs 
oontiibuUd to the A tummu ht.nNachrti.hUH and ilso 
intwolirgei papers which cum out in the yens 1874 
ind 1876 in the Pubh ition n dtr A^tranomtsihen Utsell 
scha/t The chiif vilue of these pieces of work hts in 
the careful ditcnninatinn of the elements of rotitinnof 
the sun mil ilso in thi more u curate sc ttlement of the 
then empiiie illy known liw of Cinington nimely the 
dcciease in the velocity of rotition of the sunspots 
according to inert ise of solar 1 ititude 

In the year 1868, acconipinicd by Prof Tietjen and 
Dr Fngelmann Dr Spoiii took put in thcastionomii il 
expedition to observe the totil eclipse of the sun visible 
m the Fast Indies bix yt irs later (1874) he received 
the ippointment as obsciier at the Potsdam Astio 
Physical Dbserv ilory, ind in the same ytai continued 
his solar ohst nations fioin llu top of the tower of the 
Military Uiphin Asylum until the completion of the 
observatoiy 

rhcic Dr Siwrer with untiring energy and with the 
same irdoui tnat he displiytd in \ndun did agieat 
imount of work in collecting data on the subject of sun 
spots Ihc public Itions ol the Astro Physic il Observ 
atory (yeais 1879 1S94) ronti n four valuable papers by 
him giving i iieli qu intiiy of iccurate observ itions that 
will leniain a elissicil work for the study of the proper 
motion of the sol ir spots 

In 1882 Dr Sporer bee une chief assistant, and this 
position he held until October 1894, when he tctiied for 
i well earned lest 

From Dr Spoiei s observ ations of solar spots the most 
important deductions thit have been made may be 
summed up 'is follows 

(1) fhat the period of rotation of the Apparent surface 
of the sun about the axis, is not the samd for every 
part 

(2) Fhat the velocity of the spots is greater nearer the 
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el^uator than further away from it, and that this v clooty 
can be approximately represented by a formula 

(3) I hat the van ition in latitude is periodical, and that 
there are two senes of spots Wc learn thus that the true 
sun spot cycle is one extending over twelve to fourteen 
years, and th it mother begins m high latitudes before 
the* former has ceased 

(4) His obscri itions of the ciuantity of spotted area 
between the years 18^6 1880, show a length of period 
of eleven years this being the time between two consecu 
tivc mtxima 

The maximum is 1 cached when the mean latitude of 
the spots IS ibout 16 north and south A retrcit then 
takes place from ibout 30° to 16° that is. 14'' m four years, 
and a further rctreit from 16° to 8 , th it is, 8 m eight 
yens or, m other words we get a change of latitude of 
over 3 i ye ir to begin with, and one of 4" a year to end 
with 

Such results as llu sc which have here only been briefly 
sunimiriscd ire of fundamental iinpoitanee^nd form 
V iluable d ita foi those attc mpting to investigmc the con 
ditions of ituiospliLiii circulation at the surface of our 
sun Since thcobseivations h ivc been made consecutively 
by such i diligent observer and extend ovei i consider 
able peiiod of time they are stiictly of a uniform nature, 
and m conscimenre they arc comparable tn/cr ie 

Happy m nis woik, and endowed with a strong con 
stitution Di Sporei was free from the ailings of old age 
up to his last d 15 It was when on a journey to visit his 
children that he was suddenly scued with p ir ilysis of the 
he lit without ever having had any previous sign of illness, 
ind die d quietly and without pain 

llisliss not only effects the astronomical world but 
his large Circle of friends ill of whom will mourn 
deeply such a sudden and unexpected bereavement 

W J S L 


NOTFi 

CiNsiiiKAUii a iivity his been disjlaycl at the Plymiulh 
laboral ry ( (he Marine Biiligicil \ssocnati n during the 
I resent summer ailgencril satis^Uiii has been expentneed 
by the nituiahsts wh hive vuated the station f >r the purpose of 
naearrh 1 r gr s his I en made with (he senes of dri Iging 
periti ms in tl e utly ig grounds of the neighbourhood Ihe 
unsettle 1 weatliir jf Ihe past two m inths has bten a somewhat 
unfivmrible cm I tl n in these expeditions, but it is exp-cted 
that these iperali ns may be earned on regularly and with 
meieasel sucees lunng the autumn months The fill ving 
niturahsts hive e ij el tables at Ihe hborat ry dunng the 
summer I r f Wcl 1 n t R S Mr (. 1 Bidder Mr W 
tantang Mr T H kiches Dr Ubrecht Bethe Mr W J 
Ikaum nl Mr ( il hrist, and others 

Awvii MAKKir earthquake disturbance was felt at /errnitl 
on Wednesday \i gust 21 Many houses were severely shaken 

Am vx the deaths of eminent scientific men al road, we 
nitice the name f T)r h Hipiie Seyler professor of physio 
1 igival chemistry m Sirassburg University, and also that of Dr 
b M x>s pr fessor f otology m Henlelberg University 

Wv regret to record the death of Dr J S Bnstowe, h R S , 
whose w >rk on the Theory ind Practice of Medicine i» 
rtcogmsed is a eUssie while hii other contnbutions to scientific 
litemture give him a high place among medical worthies Dr 
Bnstowe had filed tha offices of President of the Medical 
Society, of the I ath ilogical Society, and of the Neurological 
Society He was elected into the Royal Society m June 
1881 
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Thb Assutant Clerk to the (leological Society, Mr I E 
Brown, died luddenly on Sundry, August 4 The Society loses 
in him sn invaluable oificMl, who iias ever rigid in the exact 
performance of all hu duties, and combined with strmt business* 
like haUts a courtesy and patience whieh endeared him to his 
colleagues and to the Fellows generally 

The eleventh Congress of Amencamsts will be held in the 
City of Mexico, on October 15-20 The meeting has for its 
principal object the progress oi ethnographunl, linguistic, and 
hutoncal studies of the two Ameriirs, especully with reference 
to the period prior to the discoiery <if the New World Among 
the matters which will be discussed at the forthcoming gather 
ing are the followmg —The ril itions existing between different 
American peoples before the disc ivery, maps of the Atlantic 
and PacifiL Oceans in the sixteenth century, medical nitural 
history of the Ancient Mexu ms, public instruction in Mexico 
in early times, anil from the conquest of Mexico to the middle of 
the sixteenth century mines and met diurgy before the conquest 
of Mexico , interpretation i f the sjmlxihc d^ces of the Arctics 
different forms of arrows and their use among the natives of 
Central Amenca , recent researches with regard to the first 
appearance of min in Amenci relationships between the 
Es(|mmaax and other iiitise nets of North Amenca, pre 
histone man in Mexico, the stone cinings in Central America , 
the pottery of Nicaragua and Custi Kica, the chronologtcal 
(lassification of the monuments if Mexico and Central America 
the human inhabit iiits of caves and grottos Indun hieroglyphics 
names of animals m the native languages of Central Amenca 
the dieipherment and comparison of the hieroglyphics ot 
ancient races of Mexu o the use of hieroglyphic writing since 
the conquest of Mexico, and the importance of its study in 
conneetinn with the Mcxicin and Mayan languiges The 
President of the Congress is St J Beruiela, and the beeretar) 

Sr T S Santos, to whom all memoirs and other communications 
should be addressed at the Bibliotheque Nitionale, Mi xieo 

Diikim the Utter jiart of last week the area of high 
banimetnc pressure that hi 1 prevailed over the greater |iart of 
the Bntish Islands gave way to snnll disturbances, which either 
approached frmn the Atlantic < r were formed immediately over 
this enuntrj, causing severe thunderstorms over I ngland and J 
Ireland, while lightning was also visible m Scotland In the 
storm of Thursday mght (22nd inst ) the lightning was 
extremely bnlliant in I ondon, the floahes dunng part of the 
time being almost continuous Considtrable quantities of rain 
felt in many localities, and m some of the P nglish districts much 
damage was done by hail 

Thk problem solved by Pdiwin s kinctoscope has been sue 
ctssfully attacked along a different line by MM A and I 
T umiere Ihe film which in the kinetoscope takes the impres 
sions of moving objects is passed before the eye with a con 
tinuous motion, and it is only illuminated for about a yoooch of 
a second at the instant at which each successive picture is fully 
in view Hence the total illumination is exceedingly feeble 
A very bright object is necessary, the eye has to be brought 
close to the moving film, and the number of impressions per 
second must be at least thirty in order to give contmuity 
MM Lnmiere’s “ kmematograifo, ’ which is not subject to these 
disadvantages, is desenbed m the hevut Je\ Sctencts 

The pnnapal features of this instrument are a mechanism 
wherel^ the film is at rest during illumination, and an arrange 
ment for projecting the images ujxin a screen, so os to be visible 
to a large meeting Under these circutaiitances, fifteen images 
per second are all that is necessary The film is at rest lor 
two thirds of the time of passage of wch image During the 
remaining third the film is grasped and pulled forward as far as 
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the next image by a set of teeth attached to a frame whose 
motion IS governed by a ram worked by a revolving handle 
The same apparatus also serves as a camera for taking the 
photographs, and for pnnting transparencies from the negative 
him For this purjx ve two filnu, art passed over the rollers, 
the negative and the film to be pnnted on, and exposure is 
made for a very short timi as each negative image is placed in 
the field An exhibition was given on July li, at the offices of 
the kftut Uinitalt in Scirmis at which the evolutions of 
cuirassiers, a house on fire, a factory street scenes, and a dinner 
party were shown on the seretn, and were much admired 

A WMBEK of ulisirvations referring to a shower of dust in 
connection with snow in Indiana and Kentuckj.are brought 
together and diseussed in the Monthly Wialhtr knutv The 
dust does not appeir 11 have been the nuclei of snowflakes, but 
was intermingled in the iir with the snow ind fell dunng an 
interval Ixtween two snow storms An examination of numerous 
samples showed that the dust was made up largely of silt, mixul 
vftth organic matter A number of fre<fowatir ilga. were dis 
tiiiguished, though thiy appear to hive lieen dead and dried for 
some time Fhere weie also gruiqis of diatoms, fungi, animal 
and plint hairs fibres of grasses, shreds of woody tissue of some 
shrub or tree, and ininj other objects in the samples examined 
1 verything mdicated lint the material tame from the bottom of 
some dned up lake, p mil or marsh, or some nver bittuni To 
aff >rd iiiformati >n upon the lielief that this hue matenal is very 
viluable as a fertiliser m eximination of the dust was maile 
from that point of view Hie an ilyses showed that the maleri il 
IS no lietter fertiliser than any other gooil surf tee soil 1 he dust 
was elniost iilenticil with the so called lix,ss formetion 
which civets very extensive areas in Illinois, Indiina 
Nebraska, and other adjoining States, its dejith m sime 
places amounting t > a hundred feet or more I his is interest 
ing, because there is a 1 ng standing controversy as ti the 
origin of the loess firmation of the North west Certain 
portions of the toes formation of Asia are known to be wiml 
deposits, and there is very strong jiresuniptivc ividence, now 
borne out by the eximination of the vamiiles of dust that much 
of the loess of the Western States is also a wind deposit 
Sjxcial interest is thus iltached t > the dust si >rm referred to, i n 
aecount of the beermg if the observati ms on the question if 
the fornution of agntiiUural soils, and esiieei illy the loess which 
IS Ihe lii.htest ind finest of all This light Si il is eisily raised 
and carried by the string winds of the western pluns of 
America, instances liavi oi curred m whu h six im hes of surface 
soil have been 11 iwii iw ly from freshly cultiv ited fields in the 
course of a single wind storm l*rof Cleveland Ablx is of the 
opiraun that the dust ciught between the two lajers of snow in 
Indiana, probably did n<t differ nuteiially from that which is 
dally present m the alniosiihere of that region but its presence 
on the top of a layer (f snow itnderel it eisy to gither llie 
dust fall without eont immation with the soil already existing 
So this dust fiirnuilii n, ir loess, when it has ones settled upon 
the ordinary suds, becomes a new ingiedient in tlieircomixisition, 
and IS therefore well woith furtlier study 

A usEI Df bulletin, on the pasteurisation of milk and cream 
for direct consumption has been issued from the Agricultural 
I xpenment Station <1 the Umveraty of Wisconsin It is 
drawn up by Dr 11 I Russell, the bocienologisl atuihed t> 
the station, and contains much interesting matter There con be 
no doubt whatever that the pasteurisation of milk is a most im 
jxirtant hygienic ntpasure destroying as it d les m average of 
about 99 7 'Iper eenl of the midtoltes present in milk amongst 
wbu-h arS the diphtheiia and typhoid microbes, as well as those 
organisms ossoctated with gaibnc and mtestinal disturbances so 
common m young infants dunng the summer It is claimed 
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that the introduction of putteuAed nulk among the poor people 
of New Vork through the philanthropie efiforta of Mr Nathan 
Stnub haa done much to reduce the inftnt mortality in that city 
during the hot aummer monthi The practical aide of thp 
<)utsti in haa not been loat aigitt of by Dr Ruasell, and the 
resultfc of hia expenmenta on the efiicient ]iroduction and 
diatributum of paatcuriaed milk on a commercial acale ate care 
fully brought together The buhject u one of great importance, 
hith ffem a hygienic aa well aa commercial point of view, 
and WL may surely hope that before long our dairy authorities 
will take the matter up and that we shall follow, though tardily, 
the iximple already set us by our neighbours in i* ranee and 
Germany, when pasteurised milk may be purchased across the 
counter 

Thf volume of " British Rain&ll ” for 1894 compiled by 
Mr (> J Symons and Mr H Sowerby Wallis, from observe 
tions made at more than thne thousand stations m the British 
Isles has just been published Aa m previous years, the volume 
contains •uticlea upon various bnnehet of rainfall work and 
upon riinfills of exceptional intcnst 

Dr Ti{ WOLt has contriliuted to the Vtrkcmihingtn der 
GtuUt ka/l fur hrdJnuuk h Brrhn (Bd xxii Nos 4 and 5 
189s pp 346 265, pi 111) a detailed sketch of the (lalapagos 
Islands, deicnbmg their geology, in some detail wnth shorter 
accounts of the botany end zoology He denies that there are 
any grounds fir Dr Baur s theory that the islands were once 
connected with the mainland of South America 

Wr hate on our table the Joumil of the Koyal Agricultural 
and C mmtrcial Society of British Guiana containing two 
papers of scicntihc interest tu ‘Cane Cultivation in the 
Straits Settlements ly Mr I Campen, and “A Journey to 
the Summit of Roratma by Mr J J Quelch , also ihtjMtmai 
of the Instilule of Jamaica which, though mostly taken up with 
matters of historical interest c ntains several notes on 1 ical 
naturti history topics, and a note on tlie discovery of aliongtnal 
Induin remains m the 1 ort K lyal Moontains alre-idy destnlied 
in these c ilumns by Mr J f Duerden (p 173) 

The report of the Royal Prussun Meteorological Institute for 
the year 1894 draws attention 11 two points the completion of 
the arrangements for msgnetic observations at the lotsdam 
Observatory and the conclusion of a number of ball xin aicents 
made during the year The results of these ascents will be made 
the subject of a special investigation , one of the hall ions sent 
up with registering instruments only reached an altitude of over 
sixty thousand feet The report shows that many important 
publications have been issued 1 oth officially, and in sanous 
|ienodu dis by members of the staff some of these papers have 
■been m ticetl in our columns The laboratory expenments earned 
on by the Institute are of a high order and have attracted the 
attention of scientific men in v annus countries 

Titr K yal llorUcultural Society i Journal for August has m 
It several important papers There is a report of the Inmula 
Conference held ashon time luck with the idea of mcreasing 
and impnving the culture of the vanous species of Pnmula by 
procunng new plants from remote regions | by praetising the 
most successful methods of culture and by producing hybrids 
A paper on the botanical w irk lone on the genus Primula since 
the last conference m 1886 wav contributed by Mr J G 
Baker, f R b , and this is printed with one on the culture and 
classificatian of Primulas, by Mr II Setfe Leonard and another 
dw the Auricula, by Mb J Diuglas Among the other papers 
in the Journal, we notice a long and very valuable description 
4if the plamffi and gardens of the Canary Isles, by Dr Moms, 
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C M G , and a paper pn the culture of roses under glass, by 
Hr F Cant 

Dr K Sauer has supplemented his recent memoir, “Berner 
kungen Ubei du. laumliche Verteilnng und morphologiachen 
Eigentumlichkeiten dir Vnikane Guatemalas ” (Znt dout goal 
Got, Bd xlv 1893), by a further aoiount of the topography of 
some of the less known volcanos (PtUrmantfi MUth Bd 
xb No 5 189s pp 105-109, pi vni ) In spite of the foct 
that the vofoanos of Ciuatemala have been repeatedly exammjd 
during the last half century, and desenbed in Dollfiis aW 
Montserrat’S classical w irk, many of them were almost unknown 
Dr Sapper now discnbes the volcanos of Acatenango^ 3950 m , 
which consists of live craten in line, San Pedro, 3050m , on which 
no trace of recent v< Iianic action reniams, for the mountam is 
wooded to the summit, tnd the iratir has been destroyed , and a 
group of western volcanos He was anxious to explore the 
previously unknown I scandon, which if proved to be volcanic 
would fill up a gsj in the chain He was unable tu ascend the 
mountain but saw sufficient to render it almost certain that 
Lacandon is a volcano of the first order 

The Madras Government Museum is, to judge from the 
Administrati >n Report for the year 1894 95, a very progressive 
institution Mr hdgor Thurston, the supenntendent, appears 
I to bi sparing no ifforts to maki the museum more valuable for 
educational purponi, and for reference ip connection with 
natural history ei nimic, and other subjects, and also more 
attractive to the erdinary sight seer The increase in the 
number of visitors tithe museum during the year—from 311,113 
to 368 aSz—shows that his efforts are appreciated We notice 
with interest that an entirely new dejxirture was made, during 
the year covered ly the rejiort by the commencement of a 
detailetl anthrop 1 gical siirve) t f the raees, castes, and tribes 
which inhabit Southern India The Madras (nvernment 
express in the rep >ri then satisfaction that the survey haa been 
set on foot Mi Thurston haa already collected sufficient 
evidence ti mske it clear that his investigation will jirove of 
great interest and value 

When Mr Alfred Darnell s ‘ Text Book of the Pnnciples of 
Phjrsies (Macmillan) apjieared eleven years ago, it was at onee 
hailed as an original work, and a decided acquisition to the 
literature f physics The third edition which is now befiire 
us maintains the ch iractenstios of the original issue At the 
time when the work wis designed it was poesible fir a medical 
student to obtain the degre of Doctor of Medicine without any 
adequate kniwledge if physics * That arruigemenl, Mr 
Danicll then wr te is sdf evidently opposed to common 
sense and to the exigencies of physiological study and of medical 
jiractice sueh m an >maly carmot, it may be anticipated endure 
much longer Before many years are over it will be universally 
acknowledged in practice, as it already is in theory, that know 
ledge of natural philosojihy is an essential part of the mental 
equipment of the me heal student and of the properly trained 
medical man It is satisfiictory to be able to record that Mr 
DanicUs jiTognoslieation was fiilfilled m 189a, when the new 
r^lauons of the ( eneral Medical Council came into force, and 
It IS also gratifying t > know that medicme is every day becoming 
more truly scientific in its methods and objects Mr Daiuell s 
work Ik by no means only suited for a medical class room, it is 
adike usefol to all students of science The leading pnnciples of 
jdiysical science are set fiirth in the pages of the book in 
language the precision and accuracy of which make the volume 
welcome to all who study physics. 

We have received from the Deutsche Seewarte the first sup 
plement to the jirincipal catalogue of its valuable library, which 
now contains some seventeen thoosand works relating to meteoro 
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logical and kindred icieiicei, and mclndea tbe important cnllcc 
tioa of the late Prof H Dove It i* aitanged under lafajecu, 
with the titlei under each entered according to authon or 
institutions, while an alidiabetical index at the end facilitates 
the reference to the subject catalogue Opimoni difier as to the 
best method of publishing such a work, the stnctljr a'phabetical 
arrangement, such as followed by Prof G Ilellmann in hts 
excellent Rtptrtonnm itr DtntKhen Mtteortlegu, or the Royal 
Society k catalogue of scientilic paperti possesses great advan 
tagei, and obviates the necessity of indexii^ one book under 
several sections but as the Seewarte originally adopted another 
method, it has perhaps done well to keep to the same plan, and 
has rendered good service to science by its careful preparation 
and timely publication of the catslogue The first part was issued 
in the year 1890 


Bay, Marne (1870-88) It will fie sufficient to give here the 
final result arnvM at by combinuig the results at San Fiahciaco 
and Pulpit Harbour The period deduced u 431 ± 4 days, and 
the value of the half range tide » 1$ ± a mm., while the dates 
at which the cnucal phases of tlm ude occurred are — 


San Francisco Pulpit Harbour 



Dr Bakhuyxen s value of the half range is 8 a mm , a result 
that does not differ greatly from the mean here given, 15 mm , 
or from either of the two results ty 4 mm and la 5 mm , on 
which this value rests 

Reduced to the latitude of Berlin, we have another com 
piuuon lietwcen the mveitigitions of the American and Dutch 
astionomeri and the results are still faurly satisfectory, as shosvn 
below — 


Thu additions to the Zoological Society’s Gardens during 
the post week include a Rhesus Monkey (Matactu rhttut, t ) 
from India, presented by Mr Hugh H Collu, a Macaque 
Monkey {\ft a ns eyttomclgas, &) from India, presented by Mr 
F Lsundy a Vervet Monkey {CertopUhtiMt lalasiAt, 9 ) from 
South Africa presented by Mrs EMward Webb, two Brown 
Capuchins ( Lfius fatutllsu) from Guiana, presented by Major 
W S D Lisrdet two Black eared Marmosets (Hafale 
UmciUata) fr m South east Braul, presented by Mrs H V 
1 nend, 1 Suncate (Surutsia lelradtutj/la) from South Africa, 
(iresented ly Mr J Levns a Purjde capped Lory (Lmta 
domtcelh) from Moluccas, presented by Mr T Bailey, (wo 
Tiiantula Spider, (MyguJt, sp me ) from Tnnidad, presented 
by Mr J H «Iley six Grey Parrots (Pnttcuus ertthaetu) from 
West Africa dc] jailed, a Collarel fruit Bat {Cynonyctent 
iellans), a \pech‘t Kail (AraMtdts yptcaha), bred in the 
Gardens 


OUR ASTRONOMICAL COLUMN 

Kkaiisaramb Of SwifTH COMBI—The Edinburgk 
CmtUar N > 44 publishes a telegram from Kiel announcing that 
Caimel Swift was seen by Mr F 1 Barnard, at the I tek Obscrv 
atory on the 30th and list inst The comet is described as faint, 
and Its position and daily motion ore given as follows — 


Local Moan Time K A 

h m h m • 

189s \ugust 31 , 11 33 7 O 30 II 4 

Daily Motion +348 


The Lai iti ur Variai ion Tuif —One of the most interest 
ing outcomes of the recognition of the variability of the earth a 
axis of rotation has been the search for the tide, corresponding 
to the latitude vsnati in The separation of the axis of rotation 
from the axu, of figure must cause at anr point on the eatUi a 
surface successive diveigances of the kea level, from that which 
would exist if the figure of the earth remained a fixed ellipaoid 
of revolution Thu consideration naturally led to the inquiry 
whether a small oscillation in the mean sea level could be actually 
detected having the same period -u the displacement of the 
pole The eailiest results published were those obtained by 
Dr Bokhuyzen (As/r Naci No tJfit), who used the tidal 
observaUons for the yean 1855 to 1893, registered on n mareo 
graph at the Helder, and these results khowed a satufsetory 
agreement with those deduced from aktrnnoraieal observutions 
In the meantime Mr A S Christie has been at work on the 


tecorda mode at the Umted States Coast Survey mareograph 
stations, and hii results embodied in a paper read before the 
Philoaoidiical Society of Washington are now before us The 
paper u divided into two sections, the fint of which u devoted 
to the derivation of the fbmulie necessary for the eliminatton of 
the eflects of other tides, and the second contains the results of 
the application of these formuke «. 

The observations employed are obuined from two senes, made 
at stations m the victmty of Son 1 rancisco, namely, at Fort 
Point (1856-70) and Sausahto (1877 91) Mr Chnstie has 
also used a amilar settev mode at Pnl]^ Harbour, PenobKot 
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fttlttm DaU of Maxtmum ImMuJo of Berlin 
Bakhuyxen, from ostronjmical obkcrvations 3405141 Julian 
„ from discussion of Helder tides 30i 

Christa, from San h rancisco tides 153 ± 16 

It seemk possible therefore, that this difficult question of ihl: 
motion of the earth s pole may be attacked by two quite separate 
(wicesaes 


I The Solar Paraiia\ vrom Mars Obsbrvaiions —With 
I the view of making a new and trustworthy determination of the 
solar parallax, a scheme was suggested in 1893 by the authonties 
I of the Washington Obsirvatriy tor the observation of the difier- 
cnce of decimation at the time of mendian passage between 
Mars and a number of selected stars The horuontiu equatorial 
(larallax of Mars reached m that year a maximum of 33 4, a 
kufiiciently favourable condition though the small altitude of 
the planet m the northern observatories was likely to introduce 
considerable uncertainty in the amount of refraction Among 
the obken atones that replnd to the mvitation of Washington to 
lake part m this scheme are those of (lOtha and the Cfape m Good 
Hope TherekultofthccombmationofthetwoseuofoMervations 
has recently been published by Dr Paul Haner, and areof especial 
mterest, imce Gotha lies nearly on the northern limit of the 
region m which observations of Mars could be made with 
sumcient accuracy 

It was a part of the original suggestion—t > which some ex 
ceptirn was taken at the time—that in addition to themethid 
of fixing the declination 1 f the centre of Mars by the emplo) 
ment of a pur of wires separated by about 16 to cut off equal 
segments from the northern and southern limbs of the disc a 
reflecting pnsm should be mounted outside the eyepiece, and 
that half the observati ns sh luld be made with, and half with 
out the use of thu additi jnal appaiatus The result of the pre 
caution IS shown in the followi^ figures in the case of the two 
observers who took part in the series 

IJr Hnnu Dr Robrbach 


Mars stars 
Man 


io 353±oo39 - 0 383±oia9 

O270±oo9i -0533^0362 


These figures imply that Dr Harxer placed the itan too Ii w 
and the planet too nigh with reference to the threads, Tlr 
Kohrboch, in both coses too high 
The obwrvations were ontmued from Tune 33 to September 
33, and when combined in three groups, formed on the assump 
tion that the error of the ephemena is constant throughout each 
group, the resulting values of the solar parallax are— 


Group I v=8^±oo8i 

„ II ar8 890±0 0ti9 

,. Ill »8 8a8±oo65 

- -edmtoone w=8 799±o C44 

The complete combination of the w^e lenes formed into 
30 normal ^aces, and m which the poesible variation of the 
error of the ephemens is also sought, pvet * 8oo±o 039, 
and the valae of A is expressed in the form 


M7 + 0 388/^ 

A ’ 

where t and a aie teckonsd from August 7 000, and the unit for 
fit 50 days 
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THE SUN'S PLACE JN NATURE^ 

X 

ThF NkW ClJiS&lMCAIlON OF IHK STARS 
T NOW patA to the new clamfication of stars which has been 
suggested liy the totality of the tacts which I have so tor 
broughlbifore you 

Althoiffih the hnA observations of stellar spectra were made by 
Iraunhi^r, wc owe to Kutherfurd the first attempt at clokstfa 
cation In December 1863 he wrote as follows • 

“ The star spectra present such sonetiea that it is difficult to 
point out sny mode of classification lor the present I divule 
them into three groups 1 irst, those havw many lines and 
bonds and most nearly resemUing the £in, vir Capella, 
iS Ciemmorum, a Ononis, Aldeharan, j Leoms, Aretnnis, and 
B Pegasi These are all reddish or golden stars The second 
group, of which Sinus is the t>pe, presents spectra wholly on 
like that of the Sun, and are white stars 1 he third group, 
tompnsmg ■ Viigmu, Rigel, Ac , are alto white stars, but 
show no lines , perhaps they contain no mineral substanee, or 
art incandescent without flsme 

“It IS not my intention to hazard any conjecture based upon 
the foregoing obserintions, this is more properly the province 


stars he along one Ime of temperature, the hwhest temperature 
bong at one end, and the lowest at the other Such, at all events, 
IS Vogel s view Now we have to conclude that nebuL« are 
stars to be, and that some apparent stars are really nebube, 
and I think I have shown wu sufficient justification for the idea 
tlwt the undisturbed nehule arc of relativelv low tem|ieratnre, 
hence we hsve bodies getting hotter as well as bodies getting 
cooler, and both must be provided for 

In 1873 Dr Vogel brought out a new and much more detailed 
clusification considerably extending the number of groupnigs 
em|doyed by Kutlierfurd and Secchi This classification is based 
on the assumption thit all stars began by being very hot, and 
that the various changes observed m the spectra are due to 
cooling,> and the presence of bright lines is considered as a 
matter of seiondary importmee only, and gives rise to sub 
groupings only 

Dr Schemer has quite recentlj accepted this statement He 
appeals to his new oliservationsor the spectrum of mignesium as 
a “ direct pnxtf of thi correctness of the physical interpretation 
of \ ogel 8 spectral classes, aceonlmg to which Class II is 
dcvelu|ied by cooling from I , and III by i further process of 
cooling from II {Atltauemjf andAitre Phjstts, 1894, p 571 ) 

Pechitle was the first to object to Vogel s classification, mainly 



sUiiig Iht ilarmu attempt to proeliim any of 
the constituent elements of the st irs ^ 

This clossificition was full iwed up by Seechi, who practically 
uli {ited Rutherfurd s three groups, enanging, however the word 
group to tjpe and adding a fourth On this point Dr Could 
m his memoir * of Kuthermrd wntes as follows 
“I cinnit forbear tailing attention to the classification, 
essentially the same, sul»ei|iitnlly published by Secchi without 
reference to tbu or to an> of the other labours of Kutheifurd, 
and which u generillj cited under becchis name (bee 
“ Schemer, p 358, and “ Translation,’ pp 335 336 ) 

In these and other subsequent clossifiotUons—and of course 
classify our stars if we ire to speak about then 
intelngenLe, and to understand the relations of one bo^ 


of Lccturti 10 Workiog Mon 


i8g4 (Conttmwd Aron p ige u 
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on the ground thit Secchi's IJl* s 3 and 4 had been improperly 
luought together '' Now the views I have brought before you cut 
at the root of such a classification os this 

It tb perhaps worth while in passing to point out that in the 
course of lectures 1 gave here in 1886 I stated, taking the then 
classification as a basis * — 

“ On the nebular hypothesis, supposing that we 

started with ordinary cometary materials, then, on the be 
gmnmg of a central condensation which in time is to become a 
star, OS Kant and l«iplace suggested, such central condensaUon 
should then give us a sUr of tte fourth class As the energy of 
condensaUon mereased and the temperature got higher, the 
spectra would change through the third and second eUis^ till 
ulUmately, uAm tit UmforatHre was highest, the first class 
plectrum would lx reached On tht. slatkesung dtmn if the 
temperature of the now fbnned star, the spectra of the second, 
third, and fourth classes would then be reproduced, but, of 
course, now in the direct order " 

1 'beloii lathtonsilfiudraqueIlk ou tard toutes les eioiln dels m 
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We now know that this cl'isiihciti m will not do, tinct. all 
refeience to bnght lines u omitted tod every one now agreea 
that they must take the first place, ind this u one of the great 
teachin)<s of the Mtw* I have been brinipng forwud for the last 

idea which one -unves at hy a dihcuiuon of sll the 
spectroscopic hets is that we litgin with a condition in which 
meteorites in swarms and streams are very far apart, and we Ket 
from thi eoUistons of these t sped rum which (pses os brtnht 
flutings and lines, m other wonts the spectrum of the nebure, 
when they get a little more dense, we cel the bright line stars, 
and as they get still more dense, we hnd the star with a mixture 
of bright and flark flutings 1 hen we get still mure condensa 
tion and dark lines, and then the hii,heat temperature of all, 
after whu h Is-gms a descent on I he ilher side, till at last we end 
in cool, dark fiudies like the earth tnd moon 

Ihis seems to be the classiheatioii whieh is necessitated by the 
cnnindemtiun of all the faets, ami it is, moteoser, one which 
seems to give us posaihilitiesof in explination of the phenomena 
of new stars and variable stars, and many other things with lut 
guuig into the region of the unknown and impomhle 

It alw) lands us in the so callnl temperature curve along whieh 
1 ventured to pi lee the vannus 11 isses of nebul'e and stars some 
time ago f im glad to say that so far no valid objection has 
been made to it 

It will Ik. notictd that m the classiCi ation I have suggested 
I use the word “ group, ’ first einpl lyed by Kutheifurd , it is one 
winch ought never to have lieen changed 

With regard to this subject. Prof Keeler, one of our most im 
portant authirities in this muter, agrees that a classificatuin 
which dejicnds on this temperature curve certainly has ad 
vantages over other systems He writes * - 

“ Prof I ockyer s swtem of stellar classiflcation provides for 
iKith an iscinding tnd a descending branch of the temperature 
curve, an I in this res|iect it ccirnmiy has advantages over other 
systems which iliim to hive a rutimal basis 
I am also more glad than I ran say that Prof Pickering, who 
has now given many years, with the awl of appliances beyond 
all precKlent to the study of these questions, has amv^ at 
conclusions stnkmgly similar to my own 

In the hrst place he includes the nebula, as well os the stars 
in his system , but it is right th tt I should add that he does not 
e imniit himself to any statements relating to the relative tern 
jieraiuie of the different groups, alth mghlie distmeUy accepts 
the idea of evolution, or what he terms an order of growth 
He writes ( 4ttiammy and 4siro PkyiUt, 1893, p yaa) 

" In generu, it may be stated thit, with a fcw exceptions, ill 
the stars may be arringed tn a sequence, beonning with the 
planetary nelmie, pissmg through the bnght une stars to the 
Onon slirs, thence to the hrst tyix. stara, and liy insensible 
changes to the second and third tyjK, stirs The thence that 
the same jilan governs the construction of all parts of the visible 
universe is thus conclusive ” 

Prof Pickenng s results may be shown in tabular form, but 
first It will be w^l to show the general ebSerences between the 
more recent classiflcations — 


Nebula. 

Bnght line stars 
Mixed flulmg stars 
Dark line stars (ascending) 
Brood hydrogen stars 
Solar stars 

Carbon alisorption stars 


Not clas Not classi 


In his classiflcation. Prof Pickenng begins with the earliest 
sta^, taking the planetarv nebuke and such nebula os that of 
Onon , he then comes to the bright line stars, and then to such 
Stan as those of Onon, and ultimately places the Sun, as I also 
do, after the spectrum of inch a star as Sinus. Thm are prac 
tically two departures in his classification from thit given by 
myidf One is that what I call the bnght and dark fluting 
grnap of stars, represented by several of the red, and biyghtest. 


stars in the heavens, he makes uxiler than the Sun And the 
class of stars which 1 group together and coll Group VI , m which 
we get mainly the absor|>tinn of carbon in the atmosphere, he 
omits oltogither, jiossihly f ir a vciy wise reason, as thev are 
ceitamly the most difli iilt stars to tackle , but you set the oiver 
gences in his classiflralion from mine on small as compared with 
those between Dr Vogel and myself, and he, I repeat, like my 
self, attnbutes the v in ition 11 an “ order of growth ” 

Thn> premised, the diftennres of senuence between Prof 
Pickenng and myself in ly In, shown as follows — 



V 

II 


Prof Pickenng, m the Draper Catalogue, combines like stars 
under the different letters of the al[fluilict The distribution of 
these letters m relation to my Groups is as follows — 




Nebule 

Bright line stars 
Mixed fluting st irs 
J)ark line stars (ascending) 
Broad hydrogen slais 

C irlion alisorption stars 


I 11 I K (?) 
A 

h t. K L 


It will lie sec n thu certain gr mps are represented by more 
than one letter but it is I lx. noted that here again Prof 
Pickenng vml myself hvve irnsed at very nearly similar results, 
for generally 1 differ nl letter with him repnsents a subgroup 
with me this wilt Ik. gathered from the wibjomul table 
Table shoaing the sulidiusi >iis of (troups III and V 


With n^nl to Prof lirkering, then, I have ihiefly to justify 
the place f have given 1 • iht stars of my ( roup II which I place 
after the m liul e and bright line stars, and he nl ices after the Sun 
I fimey that one of the revsons wWh has led l*rof Ihckenng 
to thu conclusion is t > be found m the assumiUion that strong 
indications of calcium ind iron can only mark one stage of 
growth, while I think it is certain they must mark two 

We know they nurk ihi present stage of the Sun’s hutory, 
and taking meteorites as we And them, a relatively low temiiera 
ture would provide us with more calcium and iron vapours to 
act as absottx.is round each one thin anything else 
Now we have strong indications of calcium and inm absoip 
tton m such stars as a Hennbs oa well as in the Sun, but the 
general appearanee of the spectra of these stars is so dlffi-rent 
that both Seechi and \ ogel have classified them apart, and so 
ind^ does Prof Pickenng 

But the reason that I classified these stars also in dtflfmnt 
groups, and one on the nsing and the other on the descending 
arm of the temperature curve, was that m those like • Herculls 
we have enormoua vanability as well as luisht hnes and flutings 
indicative of niorse swarms, while in those uke the Sun the pro 
duction of such phenomena » almost unthinkable The spoc^ 
vanabiiily of stara of my Gnup II (Secehi’s type III) aiiAttle 
produettonaif bnght lines it maximum u now freely acknow 
lerlged On this point Prof Pickmlng remarks* - 
“Long nenod variables in general are of the third type, and 
have the fqrdrogen lines bright when near their maxima, as 
stated above. Thu property has led to the discovery of more 


1 Attnmtmy amd Utn PJ^icr, >194 p fc 
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than twenty atnecti of thu clau, and no exception hat been 
f und of a atai having thu luectnun whoae light doea not really 
lary Of the vanablei of loiw period wbiM have been dia 
>' ivered vutially, the hydrogen Enn have been {diotographed ai 
bright in forty one the greater portion of the othert being too 
hunt or loo red to be studied with cm present means ” 

As said before, jt seems imposmUe to imagine how our Sun, 
as It proceeds along lU “ order of growth,” should change mto a 
body with such chaiactenstics as these But on this point we 
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1894 p 485) “Thecomadence 
e bMUtithlly by mspection ot 



{Astnmo my cmdAtfrt Pkysuf, il 
of hnes is shown more . , 

photographs than by any process of measurement’' 
Thus a comparison of the spectra of a Cygni and of the Sun 
whuk Dr Veal classet togaiur, shows at once the dissim i lanty 
pomted out above without any measuiemenl whatever I am 
glad, however, to find that Dr Schemer now rwards the identi 
fiation as “ worthleu,” because it is such differences as these 
which have compelled me to re;ect Dr Vogel’s classification 
Dr Schemer then goes on — 

‘ The magnesium line at X 4481 is the strongest 
m the entire spectrum The other strong lines 
cumcide for the most mrt with the funter solar 
Imes The presence of numerous iron hnes can be 
scarcely doubted, but here again wre have the 
carbolic peculiar [dienomenon that the hunter, instead of 
thi strong, hnes occur We may conclude from 
all these facts that very different 11 nditions as to 
temperature must prevail m a Cygni from those m 
namoMi _ r . (Schciners “Astronomical 


Flo 39.—Showing il 


must smooth down all differences between stellar 
clssuhcations, must consist of the study of single 
hnes in the spectri of different stars md I aitr 
rejiiccil to find that the Potsdam < bsersers are at 
length beginning to take this matter up Dr 
Schemer one of the Potsdam assistants has as seen 
above called attention to the behaviour of the line 
4481 of mi^piesium, and agrees that the variations 
n other 1 in the hne observed are dne to differences of teniperatjre, anil 
that therefore it may be used as a stellar thermometer ‘ 
AsscicuUed with this change in the order of evolution, Prof I But f r thu work an acouaintance with the literature of tho 
Pickcnng classes the chief stars m Onon, such as Ikllatrix subject u desiral le Had Dr Schemer been acquainted with it, 
characterised by spectra cunt-umng hydrogen and a few other I am certam he w uld have done me the honour to quote, or 

dark lines of unknown ongm, as early forms On thu point 1 1 at all events to refer to, a communication 1 made to the Royal 

may also quote the following from Prof Campbell [^Astronomy Society (16 years ago t), pointing out that the Ime m question 

and 4itre Pkystes 1894 p 475) — was visible only at hi|A tempeimtures, and that siieh werk would 

help us m the study of “ the atmos^res of the hottest stars ’ * 
In the same connection, m the ' Chemistry of the bun, pub- 
I Inhed in 1887 I gave the diagrams here rent xluced inilicaung 
' le lines, visible at various temperatures in the laboratory, and m 


"0 Planes 1894 p 475) 

‘ In conclusion 1 thmk we can say, from the foregoing 
observations that the spectra of the Wolf Uayet stars are not 
ckscly related to any other kn >wn type They appear t > have 
several points m commin with thie nebular sno On m type 
spectra, but the last two appear to be much more closely re 
lated to each other than tothe Wolf Rayet spectra Itistherefore 
difficult to place these stars between the iiebulse and Onon st-ua 
They eertainly di not come after the Onon stars and one dies 
hot like to plM them before the nebulm We can probably say 
that the bright lines are chn mnsjdienc, owing their engin ti 
very extensive and highly heated atmospheres mt showing very 
little relation in constitution -md physical condition, 11 that of 
our own Sun For the present at least, this type 
of spectrum must be considered as distinct fron 
every other known type, just as the nebular spectrum 
u dutinct and like the nebular sixxXrum containing 
lines whose ongm cannot now lie assigned 
Although Dr Vogel and others apparently still 
hold in the main to the elassiiication wnich assumes 
that all stars were created hot, and that nebuU 
have nothing to do with them that, m short, every 
star began m the highest stage of temperature, so 
that the whole history of every star in the heavens 
has been a process M cooling, there are signs of 
wavermg here and there Some of the definitions 
are being “edited” and re edited to fit the fiicts 
which the photographic record u pounng in upon 
us I may take, as an instance, the follosnng state 
ment made Iw Dr Schemer wiA reference to 
a Cygm, whiw 


„__the different classifications of stars, 

and indicated I trust judicially that the one suggested by the 
meteontic hyp ithesis 18 so fiur holding its own, Inow pass on 
to some recent work which was umlertaken to test it by a 
limited photographx survey In the fust mst-met I had used 
the eye observations of others, a study of spectra entirely 
photographic, it was hoped would enable an mdepemlent 


Il IS classified by Dr Vogel 1 

nly show that the spectrum of 


"These 

■ Cygm, in _„_ 

has no resemblance with that of the sun While it 
il possible to identify most of the lines with solar lines m 
respect to their position, yet the total lack of agreement as to 
intensity of the Imes makes many of these identifications 
worthless ” 

The “figures” referred to are ndcrometer measures of a photo 
giatfo My experience m these matten IS that It u a pure waste 
of Ume to measure a photograph until it has been compared with 
others to which it is iimxiitanl to refer it, enlaiged up to the 
same scale. In this 1 think I carry Prof Keeler with me 
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utm of the lines of masMsiutn arranged in order of 
^^Ibe liow mart^s^cifrin thomagraowhave 


estimate to be formed w to the vahdity 
hypothesis 

The conclusions I came to m the first instance were ne.__, 
based «i ohservatmiis made by others, for the reason that my 
own work np to that tune had been chiefiy directed to the Son 
So soon, however as my solar work rendered it necessary to 
determine the S m’s true plaee among the stars in regard to its 
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tcmpenture and phyueal conditions wnunsemenu weie made 
to photognph the ^ectm of atan and nebube, in order to teat 
theview,eiDployiiigaquitenewb(unsofbcU, thunewbHuof 
the inquiry coniuts of 443 photographs of 171 of the brighter 

Having this new and accurate bans of induction, the objects 
were to determine whether the hypothesu founded on eve ob 
servations is also demanded by the photogimphs, and in the 
affirmative case to discover and apply new tests of its validity, or | 
otherwise 

The results as yet obtained are not sufficient to permit a dis I 
cnssion of all points bearing upon the new cloasificatian, but 
most of the crucial ones are certainly covered by the {diotographs 
already obtained 

The mam instrument employed m the work has been a 6 inch 
retracting telescope, with an oliject glass made and corrected for 
O by the Brothers Henry This was at first used m conjunction 


the proper angle to the larger telescope Vfhen photographing 
the spectrum of a irfar therefore, the star w first brought to the 
centre of the field of the large *'elescope, and the proper devia 
tton 11 then oven by reading otf on the decimation circle This 
method has Men fmnd to work quite satisfactorily 

With this combination Che exposure required fat a first nngni 
Code star is about twenty minutes The method of mounting 
the prism it shown in Vig 41 

hor the fainter stars the 6 inch nnsm of has been adapted 
to a Dallmtyer rectilmearlent of 6mchet aperture and 48iiMhe8 
focal length At tunes prisms of 7)* have been used on a 
to inch equatorial 

Since the spectrum of a pomt of light such as a star is a Ime 
so fine that the spectral fmes would not be measurable, it u 
necessary to give it breadth This is done by adjusting the 
pnsm so that the spectrum liea akmg a mendiM if K A and 
altinng the rate of the cl xk 

J Nouman Lckkybr 

(1 f ht taMtHtutl) 



w old«.t (lass 


with a pnsm of 74* of dense glass by Hilger The obiect glass 
and pnsm are fixed at (he end of a wooden tube, which is at 
tached to the side of the lo-inchequatonal, at such anai^le that 
the spectrum of a star folia on the middle of the photogiapiuc 
plate when lU image is at the centre of the field of the buim m 
strument The camera u arranged to take plates of the oidinarv 
commercial sue, 4^ x 3I inches. The spectra obtamed with 
tlus instrument are o 6 mch long from F to K An exceilent 
photojpaph of the spectrum of a first magnitude star can be ob 
tamed with an exposure of five mmutes Afterwards a 6 inch 
pnsm, with a lefiacung angle of 4$*, obtamed from the Brother, 
Henry, was used with the Henry 6 Inch object glass IhcKiectia 
obtained with the latter are two mches long ftom F to K, and 
Uie dcfimtum u esq^wte In some photomfoMKhc caktum 
line at H u very clearly separated firom the Uae of hydrogen, 
wtuchoecupies very nearly the same position. It is unnecessary 
to swing the back of the cameia m order to get a perfect focus 
from F to K. The deviation of the pmm It so great that it 
would be very meonveuent to incline the tube which supports it at 
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rj/£ IRON AND STEEL INSIITUTE 
'T'Hb annual suminei mcLting of the Inm and Steel Institute 
was hild in Hirmmghamlast weik, commenting Tuesday, 
I (he ao(h inst , and extending over fndty, ihe Xjrd inst bit 
I David Dale the 1 resident t x>k the chair at the sittings for the 
reiding of papers and 1 niav be said here that the meeting was 
remarkably successful tl r ughout, being one of the pleasantest 
and mist instructive (.athennes tlial has been heluf r a long 
time past both Mr Brt ugh ttu. Secretary if the Institute and 
the local committee are I > I e congratulated on the excellence of 
their amngements 

There were twelve papers down for reading and discussir n, of 
which the foil iwing is s list — 

On the Direct luddbng of Iron, by L Bonehill (Mar 
chienne su I ml Ilelgium) 

On the I reduction tf Iron ly a New Process, ly R A. 
Iladfield member jf Oiuncil (Shiftield) 

On the Thermo Chemistry of the Bessemer 1 rocess, ’ by 
Prof W N Hartley 1 R S (Dublin) 

‘ On the Hir lenmi. of Steel, by 11 M Howe (Boston, 
USA) 

On the Mmersl Kesiurcts of South Stafftrdshire, ’ bji 
H W Hughes (Dudley) 

“On the Irm Industry tf South Slaffirdshire by D JoDfi, 
Secretary of the S tlh Staffordshure Ir nmasters Assoeiation 
(Shifnal) 

On the Iren Industry oI the South tf Russu by George 
KunensLy (St Peters! iirg) 

On C KibiiL Curves and Testa of Cast Iron, by W J. 
Keep (Detroit U S \ ) 

‘ On the Analysis of Perro Chromium liy t H Saniter 
(Wigan) 

• On Small Cast Inn its by R Smith Casson (Birmingham) 

“On Tests of CastIr n by T U West (Sharpsville, 1 enn 
sylvania) 

“ On Nickel Steel, 1 y H A Wiggm (Birmingham) 

The papers of Mr West and Mr Keep were token aa read, 
all the others being read and ducuaaed 

On the members assembliim on lucsdsy morning in the 
Council House of Birmingham Cotpoiatioiv, they were welcomed 
by the Mayor, and by the members of the local reception 


Thefii _ 

industry of South Staffordshire this was oh mterestmg o 
tnbution, but mainly historical in Its character It dealt witn 
the nse ^ progress of the iron industry of the dutrict from its 
earliest days, ood, m treating of more modem times, pointed oat 
how the production of wrought iron had decreased as steel had 
taken its place, although ajpud deal of puddled iron is still 
produced In the district The paper of Mr Hughes on the 
mineral retonrcei of South Staftcnlshiie, was very much of the 
lame ebafheter, and gave, m k eonveiuent form, many facts 
relatlim to the subject 

M Simehiirs paper on the dmet pnddhtm of iron was next 
read Thia proeem appears to bt a reyival of, and doubtleu 
an improvement on, a method of paddling whxh was proposed, 
and to a limited extent carried oat, in the earlier years of the 
century, but whi^ never obtained any great hold in the iron 
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industry It consists, bnelly, in running molten iron from the 
Mist fum-ite into a rtstrvoir, and from thence letting it flow 
int I the puddling furnore, the Utter being of Urger description 
thill IS generally useil It is obviouk that with this pioccM, as 
eominred to the oidinary method of feeding the puildlitig funiaee 
uith cold pig theie is a sating of fuel, inumueh as the metal 
iloes not re<)iiire melting, on the other hand the diUieulty of 
Letting a iiniforin |>r< duct, utting to the inability to mis tanous 
linelsof pig has t) lie otercome Apparently the tuthir haa 
been sueiesslul in the latter respect, although how he has oi 
eomphshed his end was not stated in the pejier , the tests giten, 
however indicate th it i superior quality of non is produe^ 

Mr Kaiiiensls) s l«per on the iron ii^ustries of South Russia 
was, like the two hrst contnbutiona, of an histoneal natuie In 
this case, however, there was less erf ancient history in the 
memoir, and necessanly so as the prcxluction of iron in Russia, 

IS an industry of importanu, is of essentially moelerii gii wth 
It IS tiue that iron making has been earned on m Russii fur i 
1 ing time [last, Imt it is only within the last year or two that any 
gre It stndes hive been nude Now, however there are several 
works in njieratim, and it apiiears likely that more will f illow , 
so Russia may in her turn put in a claim for a shin «f the 
o|iening markets of the w irld This is a laet that Ilritish steel 
makers may |x rhaiis lo ik in not iltogether with satisfaction 
lull It IS mevltalile Unly by increased exertion can Bntish 
inanufeeturers miintam their position in the markets of the 
world but there is one piml hiwever, worthy • f ittenti m 
If Isussii IS ah ut lo stirt iniiiy stetl works Urge quantities ef 

i ilant and miehmery will leieqiiircd It is priqxised that the 
nstitute shill next year hold its summer meeting in Russia 
Ihe suggestion is i Ixild one but is worthy of consider ilion for 
It u only by |)ushiiig abii ad that steel makers lan hiqietokeep 
d reast of the times Ihe days are jiast when the manufacture 
ol iron and steel was almost entirely centred in 1 ngland Now 
there are works all iverthewirll under intelligent tiiif s< untifie 
management It is unieis nible lo e\|Kel that we in hng 
land will rntinue to I rigmtle ill new end vulittble pr<<esses, 
and It IS well therefore tint I nglish nunufii lurers shimld go 
abroad to reip the ideaiUtges of foreign research and prietice , 
just is foreign mamiliclureis have m times jiast and iie still, 
lewmg the a Iv intoge of 1 nglish experience and study 

The reading and discussim if tite alaive four pqwrs < n 
stituted the business of the first sitting The aflernu n < f thtt 
day—Fuisdiy, the aoih msi was devoted to xisitx to works 
One jiatly prexeeeled to the Siaffordshire Nteel and IngH Ii< n 
C<im|riiiy s est iblislinu lit it lliUton, where the eqxiati ns of 
rolling seetlons and plates were witnessed A large quantity of 
basic steel is produced at these works, and the meth xl of deal 
ing with the liasic slag, whuh is largely used fir ogriiullural 
lairpooes, was msptcted with inUresI byr the memixrs \n ither 
mity visitui ihi 1 leelni C mstr irtioh ( impvnys works at 
Wolverhainjiton whilst ogam lUhers distnlwted theinselvea 
umongsl varu us wofks in Uiimiiigham 

On assembling agun i n Wi Inisd-^ morning the first paper 
taken was thil e ntribuled by Trof Harley on the (bernio 
chemistry of Ihe Ifessenier irxess This was an exceedingly 
mieresliiig paixr, which those engaged in subjects of this 
nitiire w luld d i well to lead in full in the Tranfa ttons of the 
Institute 1 he viilh ir c imiiienced by saying that Ihe flame 
issuing from the mouth of a Bessemer converter wis first iiivea 
tigated by Sir Henrv Rosox in 1863 (see Manchester 1 iterary 
and rhilosophu vl Sxiety s J/ etiUngj, vol iii p 57, and 
PktlosopkiLal Ma^i me, vol xxxiv t> 437), by I eilegg (see 
Stizuugibenikh Aat irl Uiimteoa WuchkAu//*/*, Wien, 
vol l\i part 11 ) and by Mu shall Watts in 1867 (see PJk$lo 
s^hual xxxiv p 437), by lunner(see Ihnglert 
hun h r /’mna/,\o\ clxxviu p 465) liy I M Silliman 
y.oyian[Phlii o^ualMai fill ,vol xu p li.byvonLiihtenfels 
(see Dingier s P»hh kuts hi fiumal, vol cxci p aij), Iw 
Spear Parker (WcOTira/AVn t, vol xxii p 25), by Ku]xf 
srieser {Otihrta hi the /eiti hrtft far Berf, und Hiitleimesen, 
No 8, p 59 1868) by Brunner and Wetlding in 186I1 (see 
Znttchnfl fur da Htr^ Hill n und Sahmnntnn tm pteus 
stSiheH Slaale vol xxvii p ity, 1869), and also tiy \ Oreiner 
in 1874 (see l/mtu ilU des Mtmn, vol xxxv p 623) 

Up to the present linu the nitiire of the spectrum, the cause of 
ita jHoductfon, its sudden disipiiearanoe wlien dei arbunsation of 
the metal takes plate, and the connection lietween the de 
carbunsatum of the metal vnd the extinction of the spectrum, 
liave not been satislai tonly explained According to Koscoc, 
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I eilegg, Kupelwieser, and Spear Parker, the qxetnim is 
choroelensed by bands of carbon or of carbon monoxide, which 
disappear when all the carbon is burnt out of the metal On 
the other hand, Smimler, Brunner, von Lichlenfels, and Wedding 
hold that the spectrum is not due to carbon or to carbon mon 
oxide, but to mampmese and other elements in pig iron Dr 
Marsh ill Watts hacTcome to the conclusion that it was not the 
spectrum of cirhon in any form, nor of mineinese, but that of 
inanganetie oxidi 1 eile^ provcil that corTmn monoxide ynelds 
a continuous spectrum which causes the bright spectrum of the 
Bessemer flame but he also attnlxited certain lines, or bands, 
to the high leinpemture of the carbon monoxide Marshall 
Watts established the loet that six lines of the spectrum of iron 
were present in the Bessemer spectrum, tjremer observed m 
flame from highly mangamrerous pig iron Ihe spectrum of 
manganese Ihc lulhor concluded this part of his piper by 
pointing out the fact that notwithstanding the great advtnce 
which has lieen made m spectrosiopy during the last twenty 
years ur kii wkdgi of flame spectra his rellUlined almost 
stationary, although much mention has been directed to the 
speetia of the elements as we obtain them at higher temperatuas 
1 y vapourising substances m the electric arc, and by the trans 
mission I f elidric sparks 

Prof Hirtley luxt proceeded to describe a nxlhoil of ae 
eurately investigating the Bessemer flame He pointed out that 
the dctermmalinn ot wave length of lines and Viands hy lye 
t liservati in unly with inslruaients of the usuil form, is laVxirious 
under the must idvmitaginus eiinditiuns, but it is especidly s< 
when the sixilra art cimstautly changing, and it Ixtimts 
piaetically impissiblt when the Imes and liands to lx: measured 
aie in the ultra viileu Spectra which are rec irded by i hoto 
graphy are capable of being mon accurately measured at leisure 
by very simple meins , moreover they constitute a perm mint 
record , and for accurate obscrvatii ns detenninations of wave 
lengths are aVisoIutely essential I hi author next wtnt on to 
describe a modilicUiun of Ihe instrument hi hod originally 
designed fur this })ui|x>se 1 Ins is desenlxd in the Prv eiiiitj, 
of the Rural Dublin Society, and ilso in 1 horjx s ‘ Dictionary 
of Appbtd Chemistry * article “ bputroscope This instrument 
was isixriilly designed fur use in steel work, ))articularly foi 
studying the s)xxlia of flames and healtd gases of open hearth 
furnaces It was thi rtfore desirable th it it should give a fair 
amount of disjiersi in at the less refrangible end of the spectrum 
A trun of fnir quiitz prisms was at first arranged, and a camera 
was httid with v rock and pinion movement to the frame hold 
ing Ihe darl slide, so that as many as thirty spectra could be 
photographed on one plate The stand, however, was found lo 
be too light Insli ul of four quartz prisms, a single pnsm of 
ralcite may be inq loyed if the surfaces arc well protected from 
dust the pnsm libit was fixed so that it could be placed in 
almost any aquire 1 jxisition fhe camera was of metal with 
an eye piece behind the frame for Ihe dirk slide, so is to make 
It availil Ic for visuil observation In a iiieular box at the end 
of the cameri, which vras reduced in sue, the dark slide can be 
fixed at any angle as it is rotated by means of a toothed wheel 
The prisms move automatically w ith the camera and in order 
lo stturt the minimum angle of deviation to the mean rays 
photographed there Is a condensing lens of 3 mch focus There 
IS a sTil plate, rivircd with thin quartz to exclude dust and 
dirt, and u]X)n this the image of the flame wax projected A 
metal plate, with a V shaped piece eut out at one end, slides 
over the slit jilate, and serves to shorten or lengthen the sht and 
secure a greater or smaller number of spectra on one photo 
grajdiic pTile In some cases a photograph wu, taken every 
hall minute, from the commencement to the termination of the 
*' blow This could be accomplished only by the use of the 
arrangement di scribed aa the plates were no more than 3mches 
by *4 inches The instrument was focussed Viy a jrfiotograph of 
sun sjiectim 

The author also described an ingenious arrangement consist 
ing erf yellow cloth, with armholes and sleeves fitted with 
elastic, by means of which he carried on development of the 
photographs without use of a dark room By this apparatus it 
was mown that a Urge number of lines in the s|)ectrum of the 
Bessetnir flame ivtre erancident with linesm the solar spectrum, 
and the position of the lines and edges ol bands with respect to 
the sodium line was recorded, liemg measured with a micro 
meter screw and microacope Lnlorgements were made in 
which the sixctra were magnified ten diameters Several inter 
polation curves were drawn by which linear measurements were 
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reduced to oscillation ficquenciet, and by means of Barlow s 
mathematical tables these were reduced to wave lengths which 
are the reciprocals of the oscillatum freonencies The author 
then went on to describe some of the aifiiculties met with in 
obtaining measurements of bands, due to alterations in width, 
or to their beromms less distinet st the edges The question 
IS dealt with in “ huune Spectra of High 1 empemtures, ’ PktU 
sopkual Transathonr, 18941 P>tt i 

Prof Hartley had esmed out evpenmentb at Crewe, and 
at Dowlais, in South Wales Kesults obtained by photognphy 
of the spectrum of the Bessemer flame were given in the 
paper 1 or the detailb we most refer our readerb to the ongintl 
memoir As the author pointed out the Bebbemer spectrum is 
a complex one, whKh exhibits cUflLremes in coobtitution during 
different periods of the blow, snd eiin dunng different intirvals 
of the bame period Walts had observed that the spectrum 
differs in different works, owing lossnations of UmptraturL md 
the composition of the imtsl blown After discussing the 
various o|iinions held by previous msibUgators as to the utility 
of spectrum analysis in stctl making on which subject inquirers 
are liy no means ignerl the i uusc of the non wpearaiict of 
lines at the terniinatim of Ihi blow is dibcussid Prof Hartlty 
then priLesdcd to what was pcrhips the most interesting part of 
his paper, nami.lv, the temperature of the Besaemer metal and of 
the flame and the use of the siiectrum as an index of tenant 
ture Watts concluded that thi ugh the temperature of the 
flame was alxive the melting point of gold, it was lielow that of 
platinum le ChatelKr (Compitt rtndus, vol cxiv p 670) 
was of ojnmon that the lemperatun of the Bessemer converter 
dunng the boil ib 1330* C at the finish 1580° C 
while the steel in the ladle is at i64p° C There is no 
measure of the temperature at the hottest period of the boil and 
unless the metal m the convetttr is cooled during the last minute 
of the blow which ssme of the author s photographs indicated 
It was diflu ult to understand how its lem^riturc < mild be raised 
In the addition of the cooler spiegelcisen and ferro manganese 
rhe nse of temperature at this pencil e luld be accounteclfor b\ 
the after blow Of course when the metal is chargcil with 
oxygen the addiiional spiegelcisen, containing carTxm and 
mangenese, would cause the combustion of these elements 
When the oxyhydirsen flame spectra of the manganese, magnetic 
oxide o' iron, and Rrne oxide are jihotagraphea, the numMr of 
lines and hands in the spectra are not more nnmernus than with 
a Bessemer flame spectrum of enly half a minute s exposure 
although the ibovt spectra may have received any ex|«)sure 
from thirty to eighty minutes Whin a substance emits a 
spectrum composed of liands ami lines, it is evidence of 
the presence of the subsiance in the flame in a state 
of glowing vapour, when the same substance emits 
two spectre, one cliffenng from the other by the largely increased 
numlwr of bands or lines, it isevidenie that either tbe substanve 
IS more copiously vapourised, or that the temperature of the 
vapour u himer When a simple spectrum changes to one of a 
more complex charaitir, the alti radon is due to an increase in 
temperature other things being equal Similarly when a 
spec^m extends thnugh the visible raya into the ultra violet 
rqpon, and an increase is oliserved in the number and intensity 
of the ultra violet rays, nothing hut an increase of temperature 
will serve to account tor the change in the spectrum No 
inirease of material in the flame would increase the refrangi | 
bility of the rays emitted liy its vapoui , hence the study of the 
ultra violet spectra of flames l^ the j* ilographic method becomes 
an important line of investimtion 
After pointing out the difficulty of ascertaining the mosimum 
temperature of any flame (as such temperature may exist over 
but a ve^ small area), and giving an instance, the author states 
that I e ChatelieT’s recent measnrements of the temperature eff 
furnaces have given numbers consideraUy lower thxn those 
usually accepted Langley s tsUmale of the temperature of the 
Bessemer flame at aooo'^ C —becauie platinum appears to 
he rapidly melted in it—is not to be relied upon Le Chatelier 
finds that the metal is not fused but dissolved in drops of 
molten steel Marshall Watts observed that the sodium lines 
5681 and 5687 may be employed as on index of temperature, 
since they ate present in the spectrum of any flappi containing 
sodinm the teropemtarc of which u> hot enough to mdlt p| vtioum, 
lait they do not appear at lower temperaturCb The BeSbcmer 
flame does not snw this double line, bat only the 1) lines, 
neither does it show lithium orange lines, which appear at a 
somewhat lower temperature It may iheteftiTe be concluded 
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that the flame is not hot enough to produce these lines The 
proportion of sodium in the Bessemer flame u evidently very 
snuill from the narrowness and want of intensity of the D lines, 
and the bet that they sre nut seen reversed in any spectrum , 
hence, though the temiwrature may be high enough, tbe quantity 
of material present is n it suRiciently large to yield the lines 5681 
and 3687 

We have not space to follow the author m all the interesting 
dclails of his rexsoning, Init we have perhaps said enough to 
indicate hu line of thought He later jxnnts out tbit, jnujpng 
by the number of lines xnd hands belonguig to iron and 
mvnmncae, which have been photographed in the spectrum of 
the Bessemer flame, the temperature must in any e-ue nearly 
approach that of the oxyhydrugen flann even if it does not very 
gencrvlly exceed it Ihi pxper concluded with particulars of 
the heat of combustion oi the oxidisable impurities in pig iron 
He cileulates, as fir is data are avulahle, the alisolute hrating 
effect of such osidxtion The tempervture rt tuned acconling 
to thcM. cxlciil itiuns amounts to 14^° C above that of molten 
cast iron 1 his, hiucver is a theoretical value xnd allowance 
must be msde fur the specific bests of the gases, the metxl, ami 
the si ig, w hich are greater at the elev ated temperatures than at the 
tem|x.ritures il which the numbers representing six.cific heats 
were determined The sixcihc heat of the converter must lie 
consider ible, but It must iie remembered that it is already heated 
to the temperature of the molten metal but even if we allow 
tbit so jier cent of the he it is ahsurhed, or conveyed sway, we 
should then have the timjierature 727 L above that of the 
molten pig iron , vnil thus with gr^iron at 1220 C the metal 
may have acquiretl a tempervture of more than 1947* U , which 
IS veiy consider ibly alxive the melting txiinl of platinum 

The discussion which f illowed the reading of lh« piper was 
mtere sling, but no new points of importance were adcleil Mr 
Hiuerman cimsiilerecl thal Ibe author was right m laymg stress 
on the tem|x.ratuie of the flame as well vs on the motenaU in 
the converter Mr J Slead pointed mil that s iim of the eal 
culations were mode in cases where the eumpositicm of the nielal 
was veiydiflerenl to thit common in 1 ngland Mr Tucker 
als > jxiinled out the difficulty in arnv ing at any conclusion owing 
to the variation m metal used and he referrcxl to the effiet of a 
tem|Kriture of disscx’iati 11 which might lx. olitained if the metal 
wcrt. sufficiently riih m silicon His own experiments siipixirted 
those of I'rof llartlev thil the temper ilurc was certiinlyat 
limes considiribly above the melting pc int of platinum ancl he 
was inclined to think thal the tem|)eralure of disscoatun was 
often reached 

The next paix-r w is ilso one of considerable seientihc interest 
Il was Mr Howe s contribution on the hanlemng if steel, and 
was read in abstract by Mr Brough, the Secretary of the In 
stitute As the papir ImI lieim received si recently, copies of 
it had not been ilisliibulcd and it was manifestly impossible to 
discuss a mem nr of this abstruse nature at tirsl sight, esjieeially 
as the |W|H r was not re id in lull It was therefnie wisely deter 
mined to have the lest r rreeted, after which the paper will be 
disinbuted, and Us diseussion taken at the next meeting m May 
lor the present, it will suffice to say that the author cle Us largely 
with the vexed proMem of the allotropir state of iron It would 
have been a pity to have discussed the inper on the spit, a 
neither lYof Kc berts Austen nor Prof Arnold were present, 
neither had M Osmond lieeii able to send his usuil written coii 
Inhution In fact, the mlj pcrtoii present whose name has be 
comeat all prominently identified with the slates of iron treated 
was Mr Hadfleld, wh > spoke bnefly saying that he had not 
had tima to master the paper Wi will, therefore, defer 
our abstract of this memoir until the time comes to give an 
account of the next meeting 

Mr R A Hadfleld s paper on the production of iron by a 
new process was next reacl The anthor’s olnect has been to 
obtain a pure iron for which purpose he hod hail recourse 11 
aluminium aa an agent The flnt result wax that he m icle an 
alloy of iron and aluminium very nch in the latter constUuoit, 
there being no leu than jb per cent present In spite of txing 
a failure, so far as the c bject in view was concerned, a very 
interesting result was obtained , for although there was no more 
than a trace of carbon [iresent, the alloy was h inl enough to 
scratch gl«M Proceeding on tbs same bnes however, and 
working yidh ferrous oxide and granulated aluminium a sample 
of iron oontamuig 99 7$ per cent of that metal wax finally 
obtained at the very mexTerate cost of about eighteen pence per 
pound 
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Mr Saniter t p«]iir dncnbing ft new method for the anklvtu 
of chrome end ferro chromium wa» the laiit read at thu utting 
Th» It ft further extennon of Mr Stead « modification of Dr 
Clftrke t proceat and haa the great advantage of reducing the 
lime occupied in the analyaia 

On the ftfiemoon of thn day there were teveral excuraiona, the 
chief of which waa to Worceater, where the worka of the Royal 
Porcelain Company were malted Another party viaited the 
Round Oak Iron and Steel Worka, while othm proceeded to 
the glass worka fireclay worka, tmall arma &ctonia and 
to other worka in an I around Birmingham In the evening 
there wiaa a very aucctaafiil reception and entertainment in the 
h ^heaton Botanical (lardena 

The final aitting of the meeting waa on Thuriday of last week 
when a paper by Mr Henry Wiggin, on mckel steel was first 
taken In this contribution the advantogei of nickel steel as a 
constructive material were brought forward its great tensile 
strength combined with excessive ductility being dwelt upon 
Another advantage possessed u fnedom from corrosion, ax 
compared with ordinary steel Instances were given of the 
nickel steel containing 3^ ]ier cent of nickel, whuh hail a 
tensile strength fully 30 per cent higher than ordinary 
steel, and an elastic limit at least 75 per cent higher 
rhe author does n t give any details in regard to cost 
which IS naturally higher than that of ordiiure steel 
liut speaking upon the sulnect generally, he was of opinion 
that the additiinsl price tW would have to he charged 
would generally be more than compensated for by in 
creased efhcieney In the discussion Mr W Beardmore of 
(ilasgow, said he had been making large quanutics of mckel 
steel for the last two years This was for arm lur plates, but he 
was now preparing a senes of tesU to submit to Lloyd s with a 
view t > intr during the matenal for nianne purposes Mr 
Jeremuih Head who had lately visited Amenca, said that at the 
works of Mr Carnegie he had seen large quantities of nickel 
steel produced at a cost he was told of ab^t a ton but 
there natural gas of great richness was avaiUble Mr Thomp 

son, if ^ew \ ork who had been largely engiged m the manu 
focture cf nickel steel said that in Amenca 50000 to 75000 
tons of this matenal had been produced dunng the las three 
years A German cherout had found that with an alloy of 15 
|ier cent of mckel almost a new metal waa made having a tensile 
strength of 144 000 lbs to the square inch, and an elastic limit 
as high in pro^rtion He estimaud that to build a large battle 
ship of nickel steel would ad I but a per cent to her cost whilst 
the efficiency would Ik doubled Mr Thomas Turner after 
wards ixnntm out thst nickel steel was supposed to have a wide 
range rf extension and contraction with variations of tempera 
ture s 1 that if a ship went to the polar legions it might become 
evren feet shorter in its length 

Mr Smith Casson s paiier on small cast ingots, was next 
read The author claims 11 hare got very good results by 
casting ingots together from the tettom ^ts was the last 
pamr read at the meeting 

Thursday afte moon was dev ted to an excursion to btratford 
on Avon whilst on the followii g day Friday an excursion was 
made t > kemlworth and to Warwick, where members and their 
fnends were entertained at the Castle by I >nl and Lady 
Warwick 


THE SPECTRUM Ot HELIUM^ 

TN the ChtmualNtws for Match 29 lost (vol Ixxi p 151), I 
published the results of measurements of the wave tenths 
of the more prominent lines iieen in the spectrum of the gas 
from cUveite, now identified with helium The eas had bMn 
given to me by the discoverer Prof Ramsay and being from 
the first batch prepared, it contained other gases as impunues, 
such as mtro^en and aqui us vapour, both ofwhich gave spectra 
interfenng with the punw of the true helium spectrum 1 have 
since, thanks to the ktndness r f Prob Ramsay and J Norman 
Lockyer, had an opixiitumty of examining samples ofhelium from 
different mmerals and of «nsiderable punty os fiur os known 
contamination u concerned 1 hese samples of gas were sealid 
tn tubes of various kinds and exhausted to the most luminOBs 
point for spectrum observaUons In most cases no internal 
electrodes were used but the rarefied gas was illuminated solely 
by induction, metalhe terminals bemg attached to the outside 
i tr nt cC/ «r ulNm At«isti3 


of the tube ' hor photographic purposes a quarts window was 
attached to the end of the tube, so that the spectrum of the gas 
could be taken end on 

My examinat 1 ins have chiefly been made on five samples of gas 

(I) A sample from Prof Ramsay m March last Prepand 
frem cRverte 

(a) A sample from Prof Ramsay in May last Prepared 
from R tpecimen of urammte sent to him by Prof Hillebrand 
Gas obtained by means of sulphuric and , punfied by sparking 

(3) A sample from Prof Ramsay in June Ust PraparM 
from bniggente 

(4) A sample from Prof Lockyer in July lost Prepared by 
a process of fractional distillation from a samifte of broggente 
sent by Prof Br igger 

(5) A sample of gu from Prof Ramsay “ Helium Punssi 
mum Phis was obtained from mixed sonices, and had been 
punfied to the highest possible pmnt 

In the following table the first four samples of gas will be 
called —(1) CIcveite R (a) ‘ Uianinite R , {3) “ Brog 
gente R ami (4) “ Broggente, I ’ Only the strongest of 
the lines, and those about which I have no doubt, are given 
The wave lengths ire on Rowland s scalv 

The [ffirtogrophs were taken on {dates bent to the firoper 
curvature fur bniieing the whole s{]ei^m in SLLuratL focus at 
the same time The spectrum given by a spark between an 
alfoy of equal atums of meicuiy cadmium, fine and tin, was 
{diotographedatthesame time on the plate {lartuilly overIap{>ing 
the helium sprotruni suitable lines of these metals were usid as 
standards The mrasnrements were taken by means of a s{Kcial 
micrometer readmit ap(>roximately to the 1/100 000th inch and 
with accuracy t > the i/io 000th of an inch The calculations wen. 
{verforme 1 act nhn|, 1 > Sir fteorge Stokes s formula supple 
mented liy ai ad Iiti nal formula kmdly supplii-d by Sir George 
btokes giving a corrtction to be a{>plied to the ap{>roximate 
wave lengths given by the first formula, and grtatly increasing 
the accuracy of the results 



6678 1 8 


5876 o 30 


5068 15 

5047 » 


5015 9 7 


4931 9 3 

4988 6 10 

48706 7 

48473 7 

48056 9 

47644 a 
4735 ‘ >0 

47«3 4 9 


8 

3 


A red line, seen in all the samples of gas 
5 ung gives a thromosphenc line at 70^ 5 
A red bne, seen in all the samples of gas 
Ihalcn gives a line at 6677 and Locks er at 
6678 \ oung gives a chrumospheni. line at 

6678 3 

1 he characteristic yellow line of helium seen in 
ill the samples of gas Thalen makes it 
5875 9 and Rowland 5875 98 5 oung givts 

1 chromosphtnc line at 5876 

A yell >w green Imt, only seen in Helium 
1 uriss and m Br imptnU, K and L 
fhalso gives the wave^ngth as 5048 
A green Tine seen in all the samples of gas 
Thalen gives the wave length 5016 \ oung 

gives a oiromosphenc line at 5015 9 

A green line, setn in all the sam{)les of gas 
Thalen mves the wave length 4982 knung 
gives a cnromosphcnc line at 4922 j 
A grten Ime only seen in Urammte, R 
k oung gives a chromoa{]henc line at 4870 4 
A green toe only seen in ‘ Uranmite, R 
k King givres a chromospheric line at 48^ 7 
A green Tme only seen in * Uranmite R 
k ung mves a chromosphenc toe at 4805 25 
Then, u a nydrogen toe at 4764 o 
k veiy strong greenish blue line only seen in 
Uranimte K 

A blue line, seen in all the samples of gas 
ThaMns measurement is 4713 5 koung 
gives a chromoa{>henc line at 4713 4 
A I lue hne, only seen m “ Uranmite, R 
A fiunt blue line seen m * Urammte, R ' 
I ickyet gives a bne at 4580 from certam 
luinvrals. I can see no traces of it in the gas 
from Broggente A hydrogen toe occurs at 
45801 
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4SS9 4 
4544 * 
45409 


2 Young gives a chromospheric bne at 4558 9 


4428 I 
44440 

43990 

43863 

43788 

4371 '• 
43484 


41986 

41899 

4181 s 


4013 9 
39648 


from somi. roinerUs \ oung gives a rhromo 
sphenc line at 4522 9 It is absent in the gas 
from BroggentL 

5 A blue line, seen in “ Uramnite, R,’ but not in 

Ibe others It is coincident with the strong 
head of a carbon bond in the CU, and Cy 
spectrum 

2 There ii a hydrogen line at 4498 75 
10 A very strong blue bne, having a iiunter lint on 
each side, fomung a close tnplet It is a 
prominent line in all the samples of gas 
examined ^ oung gives the wave length 
4471 8 for a Ime m the chromosphere, and 
Lockyer giies 4471 for a Ime m gas from 
Brog^nte 

9 Seen in *' Helium Puriss ’ 

I Ir oung gives a chromospheric line at 4437 

[These two lines form a close pair I ean only 
I see them 111 " Uramnite, R ’ Iso tmee of 
, ( them can be seen in the gases from othti 

sources Young giscs chromospheric tines r' 
4436 6 and 4435 b 

ro A strong line, only seen in " Urimmte K 
Absent in the gas from the other source 
L<x:k)er gises s line at 4398 in gas from 
cerlain minersls \oung gives a chromo 
sphenc line at 4308 9 

6 Seen in all the s.iniples of gas \oung giics a 

chromospheric line at 4385 4 
8 f 1 hese two lines form a pair seen in “ Uramnite, 
h I R but entirely absent in the others 
10 Seen in ‘ Ursninite, R ’’ Lockyer finds a line 
St 4347 in the gas from certstn romerals 
10 Probably s vent close double bne Seen in 
‘ Uramnite, R,’ and “ Cleseite, R ’ Not seen 
in the other samples Lockyer gises a line in 
the gas from certain minerals at 4338 

6 Only seen in “ Ursnimte, R ” \oung gives s 

chromospheric line at 4398 5 
S Only seen in “ Uronimle R ’ 

S Only seen in “ Uranimte, R ” The strong head 

of a nitrogen liand occurs close to this line 

7 Seen m all the samples of gas 

5 Only seen m * Unuiinite, R ' Young gives a 

chromospheric line at 4326 89 
f These three lines form a prominent group in 
' I “ Urinimte, R, the> are very faint m 

' "I “ CRveite, R, and in Broggente, L, but 

^ I are not seen in ‘‘ Bro(,gerite, R ” 

1 An extremely faint bne Lockyer gives a bne 
at 4177, seen in the gas from certain minerals 
and Voung gives a chromospheric bne at 
4179 5 

6 Seen in *• Ilebum I’unss ’ 

8 A strong bne in " Ureramte, R,” very faint in 

“ Broggente, R, and “ L, ’ not seen m 
“ Cl^eite, K 

7 Strong in “ Cl^veite, R ' m “ Helium Punas 

and in “Brof^nte, I ” It is faint in 
“ Uramnite, R, ’ and 
R ” Lockyer gives a 
certain mineraU 
7 Present m all the gases except “ Cl^veite, R ” 

9 Present m “ Uramnite, R,” and •' CUveite, R." 

Absent m the others 

( These lines form a very close pair, seen In all 
the samples of gss except “ Broggente, R ” 
Lockyer 6nds a line m Brogg^te gas at 
40365. , 

7 Seen in all the samples of gas. ’ 

7 Seen m “ Helium fhiriss " 

10 The centre line of a dense tnplet Only teen 
in "Cliveite, R, m Hebum Punss and 
“ Broglie, L ” Hale gives a chromo^enc 

bne at 3964 

I 1348, VOL. 5a] 


le at 4145 in gas from 


3963 5 4 Seen in sll ihe samples of gss 

39483 10 Very siring in “Uramnite, R,’ very faint in 

‘ Cleveite, R,” and not seen in the others. 
laKkjer finds a line in gas from Broggente at 
3947 There is on ecupse line at the same 
wave Ien|,th 

3935 8 2 Seen in ‘ Helium Punss ” 

3917 o 3 Seen in “ ilelium Punss ” 

3913 3 4 Onl) seen in “ Uramnite, R, ’ and “ Helium 

ISiriss. Hale gives a ehromosphenc line at 
J9>3 S 

I A very strong tnjilel, seen m all the samples 
3890 5 9 I I f gas L^kyer finds a bne having a wave 

388b 5 10 len(,ih 3S89 in from Bn^enlt Hale 

38859 9 I gives a rhromDS)inenc lincat 3888 73 There 

IS 1 strung hydrogen Ime at 3]^ 15 
3874 6 6 Only seen m ‘ Uramnite, R 

3867 7 8 Seen m Helium Punss ’ 

3819 4 10 Seen in all the samples of gas Dcsl-uidres 

gives a ehromosphenc line st 3819 8 
38006 4 Seen in ' Helium Puriss 

373* 5 5 been m ‘ Hebum Punss ’ Hale gives a 

ehruniosiihenL line at 3733 3 

3705 4 6 Seen in dll the samples of gas Deslandrcs 

gives a ehromosphenc bne at 3705 9 
3643 O 8 t)nl) seen m ‘ Uramnite, R 
36333 8 Sun in Helium Puriss 

36278 5 Only seen m* Uramnite, k ’ 

3613 7 9 Seen m ‘ Helium Ihinss 

35870 5 Seen in ‘ Helium Punss 

34478 8 Seen in ‘Ililmmlunss 

33538 5 Seen m “ Ilebum 1 unss. 

3347 5 2 Seen m Ilebum Purus 

31873 10 Ihe Ientre line of a close triplet Very fiiint in 

Cleveite, R and I'nmnite, R and 
strong m ' Helium ISiriss and m 'Brog 
gente I It IS not seen m “ Broggente, R^’ 
3944 9 8 A prominent line, only seen in “ Helium 

T unss ami in * Broggente, L 

35365 8 ^een m Helium Punss A mercury bne 

occurs St 3336 73 

2479 I 4 Seen in ‘ Ilebum ISinss 

244b 4 3 been m Helium Punss 

3419 8 3 Seen m “ Helium Punss 

Some of the more refrangible lines msy possibly be due to the 
presence of a carl on comixjund with the helium To photo 
graph them a ling exjx-sure, extending vir several hi ura, is 
necessary The quvrtr windi w has to he cemtntcil to the gbiss 
with on omnic cement and the long continued artion of the 
powerful induction cunent on the organir matter dccompoees 
it, and fills the more refrangible end of the spectrum with lines 
xnd hands m which some of the Hutings of hydrocarbon, 
cyanogen, and carbonic anhydnde are to be distinguished 
There IS a great difference in the relative intensities of the 
same lines in the gas fri m different minerals Besides the case 
mentioned by Prof kayscruf the yellow and green lines, 5876 
and 5016, which vary in strength to such a d^ee as to render 
It highly probable that they represent two different elements, I 


St lines, which I have called 
' and taking mi account of them 
other minerals, the following appear 
n uranimte — 




41986 

41^9 

4i8t 5 
4*57-6 

3948a 

36430) 
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1 lie following ktrong lines aie prewnt in all the samples of 
gas - 

58760 

50159 

49aa6 

47134 

4471 5 
4386 a 

4*58 8 
40129 
39623 

38905 


The distnhution assigne 1 t > some of the ImtSi m the nh sc 
tables IS sulject to correeti n ITie intensities are deduced 
from an examinaliun of pheto^riphs taken with sery saned e\ 
posuies some having been e xpe sed long enough to bring out the 
Minter lines and s ime a sh irt time to give (ktails of structure 
in the stronger bnts Unless all the phmograihs base been 
expose! f r the same time there is a liability of the relative 
intensities of lines in me picture not being the same is th( se in 
mother picture Judgment is needed in deciding whether a hne 
IS to have an intensity of 7 r 8 assiOTed to it, and as in the 
tables I have nit included lines beTow intensity 8 it might 
happen thit another senes of photographs with independent 
measurements of intensities would in some degree alter the abive 
arrangement 

In the foil swing table I have given a list of hnes which are 
probably identical with lines observed in the chromosphere and 
prominences — 


Wave lenaths 
ol erveacf 

i$l 

58760 

50156 

49226 

48706 

48473 

48056 

47134 

4559 4 

45209 
4471 5 
4437 I 


43990 

43863 

42987 

4227 I 
4178 I 
39648 
3948 2 


38194 
373a 5 
37054 



10 

7 

7 

9 

9 


10 

6 

6 


10 

lo 


I 


58760 
5015 9 
49223 
48704 

48487 

480525 

47134 
45589 
45229 
447t 8 

4437 a 

44266 

44256 

1^; 

42<^5 

422689 
4179 5 
3964011 
3945 2 H 
3915 5 H 
38^73H 
3819 8 I) 
3733 3 
3705 9 » 
Wt Ckookks 


UNIVERSITY AND EDUCATIONAL 
INTEILIGENCE 

Ma AtioiiH SuiRO well known as the builder of the 
famous butru tunnel on the Comstock lode in Nevada, and now 

. »' by IJr J Sx.hr n« irana 

laiad by S ii tniM H stun, 1844 

* Th« wave IwMba lowhidi the iniMds O and H are added an wave 
tengtha of hata photaaraphicany detwted u tba apectniB of the chiumo 
a^en by Deslandw plaml Bale (H) natrpbot^plM do not eateod 
teyond vara leamh LaLk|iw(2!fy 5t€ Pni vol tviu p iiS 

May 189O baa i£Wy potn^ o it IbiittMa cemadences batweea the ““ 
lengthft uf liMft m ccrrcitrial hehuir * - * 

nplm th« aJipM ItOM .uidtteHv, 
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Mayor of San Francisco, has just offered the Sute University 
Regents thirteen acres of land within the city limits on which 
to erect buildings for the affiliated colleges of the Umversity 
In addition to this, he will deed to the Trustee of the city 
thirteen acres adjoining, as a site for the Sutro library of over 
200 000 volumes. The gift is valued at ^^300 000, and will be 
worth ;f400ooo when the contem]iIated improvements are 
made 

Thk aolhworkcrs Fxhilution, awarded by the Oxford and 
Cambridge Schools examination Board to the best candidate m 
physical science at the examination held for higher certificates, 
lias been gained by T W Fagan Denstonc College, Stafford 
shire I he exhibitic n whu h is of the value of .if 52 tor a year, 
IS ten-ible for three years by the h ilder as -v non collegrate student 
at either Oxford or C ambndge 

Mr W M Gariinkr, Assistant 1 eeturer m Dyeing in the 
\ orkshire C illege Let Is, has been appointed Head Master of 
the Chemistry anl Dyeing Department of the Bradford 
lechnical Cc liege 

Thp Calendar rf the Durham C liege of Science Newcastle 
upon Tyne for the session 1895 96 has just been published, and 
also sejmnitt pr>sj erluses of the day mil evening classes 

Sir a Konil asked the 1 irst Irrd of the Treasury on 
Tuesday whether the Gosernment intended and when to pro 
pose legislation m pursuance of the report of the Gresham 
Commission r the Umsenity of london In reply Mr 
Balfvur said that legislation will lit imiKssiblc on the subject in 
the c jurse of the j resent Session and he was unable to say what 
actiin will le taken by the (.ivemment 

Thr oiaerations of the City and f.uilds of Lendon Institute 
are divuieil broadly int > two branches vu the educati inal 
wtwk of three I ndon Collegts and of the rerhnolugieal 
F xammati ms The new edition if the prnmmme of the latter, 
including regulati ns for the regislratir n andinsiiectirnof classes 
m technol igv anti manual training, bos come to hand It is 
more Imlky that any of the previ ms pr igrammes of the examine 
tions which fart may be taken as an matcation that the Institute 
18 gr.>wing with the extensim of technical education The 
technical subjects in which examinations are held now number 
sixty three A practical examination for electric wiremen 
has Iteen added and a correspmding addition has been made I > 
the syllabus for the prebmmiry examination in "lectric lighting 
The syllabuses if several other subjects have been modified, and 
that in wood work has been rewritten 

The forty sec nd Report of the Department of Science and 
Art has just been received A noteworthy pomt shown by the 
statutics centamed in it is the diminution in the number of 
science scho ils classes, and students under instruction brought 
about I y the abolition of grants fvr seemd class passes in the 
FlemenUry Stages of Science subjects As compared with the 
presi us year the number of schools m 1894 had decreased by 
15a fr m 275411 2602 the number of pupils had decreased liy 
about 10 000 from 193 431 to 183 120 and the number of 
classes in diRerent branches >f science hail decreased by 908—from 
10,341 to 9433 This diminution is attnlmted to the changes m 
payments on results, “and also jirobably to the opening of 
numei us technical classes by the local authorities in different 
parts of the country which have drawn away the students from 
the classes m pure science 1 he decrease m the number of 
schods and classes is owing partly to the same cause, and partly 
t) the aiiuilg unation of smaller sclixils or to their absorption in 
the more prosperous and better supportel schools m their neigh 
bourli md many classes in which instruction of a sery elementary 
nature only had I een given being at the same ume closed A 
determinativn has lieen made of the aserage ages at which 
students in the Department s science classes obtained successes 
in the I lementar) and Advanced Stages, It was found that the 
average age in Day Schools for a student to obtain a first class 
elementary success was about 14, and for r second class 
Advanced about 15], while in the evening classes the ages were 
respecusely about 18 and 21 In addition to statistics, and 
information as to science instractton and technical education 
the Report contains the tmitt of the work of the Geological 
Sutvey of the United Kingdom, and of Die Conmittec on Solar 
Physics 
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SCIENTIFIC SERIALS 

AmertcoM JonmeU »f Sitence, August —The earth a magnetic 
rtvell, by H Eii«Iow Thu paper givet the vectors of 

the polar magnetic field at the earth due to the tun, together 
with certain deduction! from their intentity and dulnbution 
Unlcat the magnetic permeabdily of the intenor of the earth is 
let! than l, which it highly improbable, the polar xeUort 
obtained must be interpreted as stream lines flowing round an 
obstacle in the intenor of the earth In other words, the outer 
stratum of the earth is permeable to the external magnetic forces, 
while the nucleus is not, that is to say, the earth is a magnetic 
shell The dwmeter of thu> impermetble nucleus is calcuHted 
at 6340 miles, and the thickness of the shell at 790 milet Ihe 
external polat field is concentmted in two Iiells, one of which is 
the auroril rone round the polet, tnd the troiscal belt at the two 
Iropict It IS a pity that most imgnetie obsersatones are pltced 
on the mid latitude depression Since both the magnetic and 
the electromagnetic vectors represent cosmieal forces of the same 
type as gravitation, connecting the sun with the planets they 
should be taken into account in generil theoietical astronomy or 
the celestial mechanics of tht solar system It is possible that 
certain irregular motions as set unexplainerl may be aicmmted 
for on the Insis of these additional forces —On the selociiy of 
electric wases, by John Irowhndge and William Duane The 
apparatus useil for \ih itograplimg successive sparks whose images 
were thrown on the plate by a rev thing mirror, was substantially 
the same as pres lously described, but the dieleelru used was 
plate glass and the terminals were made of cadmium Ihe 
average salue for Ihe velocity of elertne waves travelling along 
two parallel wires was 3 0024x10* cm i^xir second a value 
which difters from the veliKily of light by less than 3 per cent 
of its value, and from Ihe ratio between the two systems of 
eleetrcmiagmlie units tiy even less —On the distnbution and the 
seinlar vanition of tcrrestruil magnetism, by 1 A Bauer The 
distnbution and the seculai v iriation tppear to be closely related 
they obey similar lews, ami seem to be connected m some way 
with the rotation of the earth The following are some of the 
laws traced I> the author 7 he mean dedmation dong a 
parallel of latitude is always westerly the mimraum occurnng 
near the eijiialor Ihe mean inclination along a parallel of 
1 vtitnde follows (pnte closely the law tan I a- 3 tan # where I is 
the inclination and 9 tht get graphical latitude The mmimuiii 
range in decimation and the minimum average secular change 
from 1780 to 1885 al mg a parallel of latitude occurred near the 
^lutor, the values generally mere ising upon leaving the equator 
The corrcsponiling vralues m the c ise of inclination were maxima 
and decrease upon leaving the equator —< omplementary rocks 
anti radi il dykes liy I V I'lrsson ‘ Complementary rocks 
are such that if Ihe basic types ire eombined with the accom 
panying acid types, they give the eomposiHon of the mvm type 
of magma with which they arc associated 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May l -Dr I- I indon Melius gave the 
results of expenmemal lesions of the cortex cerebn m the 
Bonnet Monkey Tlie exjienments were confined to the left 
hemisphere, ami consisted in the removal of minute portions of 
the cortex (generally about 16 sq mm ) repiesentiiw the centtas 
for movements of the hallux and thumb, as well as several 
centres within the facul area The animals recovered ftom the 
operation without any sign of sepsis, and were killed from ten to 
thirty five days after tlrf operation, the bnms and cords 
hoidraed m Muller s fluid, and stamed by the Marchi method 
Numerous association fibres, both coarse and fine, connectu^ 
the lesion with the surrounding cortex, were found degenerated 
These were always most numerotis in the immediate ne^bour 
hood of the lesion, and mostly distributed to the two central 
convolutions) 

From lesions in the hallux centre degenerated association 
fibres were distributed to both central ccmvolutioiis to the level 
of the inferfor genu of the &Mure of Kolondo, to. the ponetal 
lobule, to the postenor portion of the inpenor fironUl convolu 
tion, to the fobuitts pancentnilis, precimetis, and the gyrus 
fonueatns Degenerate fibres crossM in the middle th^ « the 
oorpos caHosuin and were distributed to corresponduw por 
tioas of the f^t cortex, the degenenUon on the right side 
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being considerably less thsn on the left In the lower levels of 
the left internal capsule the degeneration was scattered over the 
area <if the mirldlt third of the posterior limb, being somewhat 
antenor to its position m higher levels Prom the posterior 
limb of the internsl cai>sule most of the line degeneration passed 
into the optic thslimus while the coarse passetl on into the enis, 
where it was fimnd in the middle third Many cosrse degenerate 
fibres passed from the crus mto the substantis mgra At the 
decussation of the pyrimicls the tract divides, the laigcr portion 
crossing to the oppe^te Wleral column, while the smaller goes to 
that of the same side 1 he imount of degeneration passing to 
the lateral column of the sime (left) side vines from a thud of 
sU the degeneration in one case to about s twentieth in the 
others In each isse a few degenerate fibres remain in the left 
antenor column after the eompletion of the decussation Ihe 
amount vsnes in different rases, and is not app irently dependent 
on the prorairtion ol degenerate fibres passing to the lateral 
column of the same si le The alstions and extent of ihe de 
generated areas amain unchanged thioughout the rervical and 
dorsal cord Ihe degene ration in the crossetl trset of each side 
IS evinly sevttered ow r its entire area, the tw 1 sides only differ 
ing in the density if the degeneralluii In the lunilnr region 

the degeneration in each crossed tract anil m the left anterior 
ceilumn bemns to go out eml, in the only case examined at that 
level, thetkgentration had not all disappeared at Ihe level of tlie 
third sacral root 

In lesions cf ihe thumi centre (nscenthng yarietal convolulion 
justataive the infenorgenu if the hssure of Kolandu) degi nerated 
assort ition fibas vire listiabuted to the central c involutions 
fami the b ualer of the 1 ngiludinal (issure nearly to the fissua 
of Sylvius loalcssdegav but in v trying amounts, degenerate 
hbres were tr u etl to the jxisttnor jximons of tht miemie and 
inftnor front el convolutions to the su|ira marginal and tngular 
gyn the up|X!r or iXMiteiinr jxirlion of the superior temporal 
eonveilution the precuneus and lolms quailritus ami pvraecn 
trails and the gyrus fornii Hus Degenerate fibres crossing m 
the middle thml ol the corpus rallouim wea distributed to Ihi 
corresponding convi lutioiis of the rmhl side, though less in 
imount and area of distiilaition There was a amarkalili 
variation iii Ihe si/e of the fibres distributed l j tht central con 
voluti ins of both hemisphi res, being coarse aUive the level of 
the lesion and fine liebw thus corresponding wilh the measure 
ments made liy Bevan T 1 wis of the corpuscles of the fourth layer 
of the cortex in this region The arrangement and disiributi in 
of the cltgenerali m in the jxistenor hmb of tht lift mterntl 
capsule was the same as m Iisauna of the hallux centre, and there 
was the same passage ol hne degeneration fn m the i ipsulr 
to the thalamus Ihe am aunt of coarse diginerati n passing 
from the crus to the sulistantia nigra was much greilir than m 
lesuns of the hallux centre, varying from a hilf t> nearly the 
whide of the digencralii n reaching the crus In i iii case only 
was there a division of the degenerated tract at tin decussation 
of the pyramids such as wis ubetrved in lesions f the hallux 
centre, and the amount if degeneration passing 11 the left 
lateral column was less th in m either of the hallux ixses This 
was also the only cast in which a few degenerate hbres lemained 
in the left anterior column after thf comyilclion ul the decussation 
In two cases some degeneration was found m the right rajKiule and 
crus occupying Ihe same position and following the same course 
as the d^enerate fibris in the left capsule and crus, but its 
direct qonneelion with tin lesion could not be demonstrated 
hiom the level of the seventh cervical root downwaril the de 
generate fibres steadily and gradually disappeared and at the 
I level of the third dorsal root there were none left, thus confirm 
mg the resulu obtaineil by exeitstinn of the nerve rtaits 

1 he lesions withm ihe (iuul area were, with m exception, 
along the Vpper border of the fisMire of Sylvius The angle 
exception was in the ascending frontal convolution near the 
inlerior genu of the fissure of Rolando In all these expenmenls 
the degenerate association fibres were mostly distributed to the 
central convolutions, but in some instances to the (xisteruir por 
tions of the middle and inferior ftontal, the suuenor and inferior 
lenponl oonvointH>ni>, vnd the supra marginal gyrus The de 
^Deration in the corpus callosum was mostlyr in the antenor 
half of the muldle third, and the distnbution of degenprate hbrcs 
to the convoluUons of the right Iwninphere more neatly corre 
tpooded t<rj|hat of the left than m lesiuns of the hallux or thumb 
centre b ah the lesions of the fociol area the degenerations m 
the uppetniOkt tevels of the capsule were m the antenor portion, 
gradodyetoviiig backward in tt)e lower levels until they were 
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found in the lanie f^tion (the middle third of the poetenor 
limb) u the degenenbons reniltiag from leeioni of the hulux end 
thumb centrek In thi* beckwaramoTeiAent of the fiunal filnm 
in the capiule there » necessenly e level in which they envelope 
the genu, which would account for the foct that thn ore gene 
ndly dckcnbed av occupying that poiition Ae m the oAier lenona, 
most of the foie degeneration pai^ from the internal ci^le to 
the thalamus In the crus the degmeration was scattered pretty 
evenly over the area of the middle third, exactly corresponding 
to the situation of the pyramidal fibres in the other expenmentk, 
and not occupying the position usually assigned to tnem, mesial 
to the pyramidal ftbres. No degeneration was found m the 
accessory bundle to the fillet As in the other expenments, de 
generate fibres were found passing from the cruii to the substantw 
nigra The remaming d^enerate fibres began to leave the idt 
pyramidal tract at the lunction of the pons and medulla, passing 
as single degenerate fibres to the ^ud nucleus of one or the 
other side Below the level of the facial niulei these fibres 
passed to the motor nuclei of the glosaophoryngeus and va|ms 
on lioth sides, the majority crossing the raphe to rtseh the nuclei 
on the opposite side Uccasional fibas were observed which 
ai^rently passed to some termination dorsal to these nuclei 
This movement of degenerate fibres continned as far as the 
sensory decussation A few degenerate fibres (probaldy thumb 
or finger fibres) remained in the pyramid and erossed in the 
decusssti in to the right Isleril column, and disappeared in the 
lower cervical or upjier dorsal region In some of the fiicial 
lesions there were appesrinces of degeneration m the right 
internal cspsule, but its connection with the lesion could not be 
demonstrated 

Paris 

Academy of Sciences, August 19 On matches tipped 
with explosive mixtures, by M Ih Schlusing The author fits 
expenmented with a numMr ot mixtures of substances with the 
view of finding a paste endowed with the properties of that mi* 
ture containiim white phosphorus, and not hiving its jxiisonous 
charaeter The results show that it is necessary 11 use potas 
Slum chlorate, red phosphorus ground glass, and glue nr its 
etjnivalent, and that it is liy no means a simple matter to find a 
perfect sulistitute forthi paste used in tipping c immon matches 
—On the storms and earthquakes in Austria during June fay M 
Ch V /enger It is shown that during this period (i)v>lar 
activity has been very great (3) Magnetic perturbations hive 
been veiy ample and frequent (3) Farthouakes and cyclonic 
ktornu of extraordinary violence have coincidetl with the apjiear 
ante of numerous and bnlluint meteorites, and with the (lasbage 
of numerous shooting starx —On equilateral hyperbola of an> 
order, by M Paul berret —On permanent defonnations and the 
rupture of solid bodies, by M Paune -On the conducting 
power of mixtures of metal filings and dielectrics, by M O T 
LhuiUier —Researches i n the combinations of mercury cyanide 
with chlorides, by M Raoul \aret A therniochemical study 
on the combinations of mercury cyanide w ilh the chlorides of 
sodium, ammonium, banum strontium, calcium, magnesium 
xinc, and cadmium The solutions of these double salts do nut 
mve the isopurpurate reaction with a picrate at 30’, and hence 
the cyanogen remains whollj in combination with the mereury 
at this temperature On boiling, however, there is evidence of 
interchange of a small proportion of cyanogen for chlorine 
Thermal researches on cyanuric acid, by M raul I.^nult As 
in the case of phos|)honc acid, the addition of each of three 
equivalents of alkali is marked liy a diflerent evolution of heat, 
the acid is a tnlwsic mtxrd aeid —Heat of combustion of tome 
$ ketomc ethereal salts, by M J tiuinchont —Determination of 
heat disengiged in alcoholic fermentation, by M A Boufford — 
On the gum of wines, by MM (j Niviire and A Hubert — 
On the migration of ^ospliate of hme in jilants, by M L 
Vaudin -tJngin and r61e of the nucleus in the formation of 

r es and in the act of fecundation, among the Uredinete, by 
Sappin Troufi) 

Bpriin 

Physiological Society, July 5 —Prof Munk, Preside«t, m 
the chair.—Prof H Munk spoke on contractures he had 
obsersred in monkeys after removal of the motor areas of the 
cerebral cortex —IW Gad reported some expenmenu of Prof 
Nieoliides (of Athens), which Wi demonstrated the presence of 
the pylonc gi 
for du BoU 
emonstroted 

traction of the unstnated muscle fibres of the stomach of Sals 
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mander » It was seen that the excised strips only contract 
when they are cut out in the direction of the long aau of the 
fibres, not when the fibres fire cut through at r^ angfes to 
their axis ^ Rawitx had stained the lymphatic glands hi the 
mesentery of Macatus ytumoinu by his “additive” method. 
He found the nuclei of the cclU were generally placed excen 
tncally, and contained a minute round Mromotin patch The 
limn network was marked by minute nuclei at the pomu of 
interaectioD and attachment The structure of the plasma was 
quite indeterminate, but it appeared to contain a small round 
body, 3 to 3 M fit diameter, which stained somewhat deeply, and 
whid he rested as van Beneden’s “attiaction sphere ” Dr 
Schultz had examined the optical (noperties of unstnated 
muacle fibres of vertebmtes in polarised light It was found 
that although single hbreawere not doubly refracting, a thicker 
layer of them was so quite distinctly hrom this be concluded 
that the Mwpk fibres are in reality doubly refracting, hut too 
feebly so to be perceptible The double refraction liecame leas 
dunng contraction, from which he concluded that, in accordance 
with von Lbncr s theory, the anisotropic proiiertv of the fibres is 
due to diffcrtnecs m their internal tensions, the latter being 
greater in a transversL than in a longitudinal direction 
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THE PhNDVLUM AND GROLOpY 
Results of a TrMKonHnenkU Senes of Ontvtfy Measure 
ments By George Rockwell Putnam Notes on the 
Gravity Determinattons Reported by Mr G R Putnam 
By Grave Karl Gilbert (Washington, USA 
Phsiosophscai Soaetfs Bulletin, vol xiii pp 31-76) 
INCE the number of swings, which a pendulum of 
given length makes in a certain number of hours, 
depends upon the attraction of the earth at the plate 
where it is swinging, it foUowis that, if an observer carries 
the same pendulum to different places, and notes the 
number of swings at each place he visits, he can by that 
means compare the force of gravity at the several places 
if the earth were a smooth spheroid consisting of con 
centric shells, each of uniform density throughout, then 
gravity would have the same value at all stations situated 
on the same parallel of latitude But if, as is the case in 
nature, there are mountains and elevated plateaus along 
the course followed by the observer, gravity ought to vary 
fiom its normal value, and in fact it is found to do so 
Theorctiially it is possible to calculate what vanation of 
gravity at a given station ought to be caused by the 
altitude of the station, and the attraction of the neigh 
bouring visible masses 11 of the mountain or plateau 
where the pendulum is swung, and of the rock masses 
lound about, and when these disturbing causes are 
allowed for, and the tonesponding corrections made, the 
value of gravit) as deduced from the rate of the pendulum 
might be expected to tally with what it would be at the 
base level supposing the mount itns and all the sur 
■ ounding masses carted clean aw vy and the smooth sur 
face of the globe laid bare This correction is termed 
I educing to the sea level, or to the mein level if the 
teference is made, not to the sta but to some inland 
station The question then to be answered for each 
station IS whether when this correction has been made, 
or in technical language, when gravity has been reduced 
to the sea, or mean, level, does the reduction give the 
\ alue which might be expected fur the latitude ? If it 
does not, this points to some deviation fnim tegulinty in 
the density of the earth s crust below the station, the 
nature of which may be inferred from the character and 
amount of residual discrepanc>, when the reduction has 
been made In this way it is that the pendulum becomes 
a kind of geological stethoscope I 

In investigations of this kind, the elevated ground j 
which forms the station is usuall> very much wider than ; 
It IS high, so that, bearing in mind the law of the inverse j 
square, it may be regarded as an extensive plain If 
from local peculiarities it cannot be so regarded, com 
pensatory ^owances are made to bring it under that 
category The effects of the station being situated on an | 
elevated plateau are of three kinds, two of which cause 
gravity to appear smaller than it would appear at the sea 
level beneath the sution, and one which '^uses it to 
appear greater Of the two which make it appear 
smaller, the more important is, that the mcreased distance 
from the earth’s centre causes fbe attraction of the earth 
as a whole to be dhmniriied, the other, which is msig- 
NO. 1349. VOL. 5a] 


niffcant, and usually neglected, is thgj^ the increased dis 
tance from the axis of rotation increasps the centrifugal 
force, which is opposed to gravity The third efilrat, 
which causes gravity to appear greater than at the sea 
level, arises from the attraction of the matter of which the 
elevated plain, or mountain, is composed, for that maybe 
regarded as an adventitious mass of rock, m excess of the 
sphere, placed beneath the pendulum The reduction of 
the gravity observed at the station consist% therefore, in 
adding a correction equivalent to the diminuuon due to 
the elevation of the station, and subtracting a correction 
equivalent to the attraction of the mass of the elevated 
plain If the reduction so made docs not bring the ob 
served value to agiee with the value at the sea level, 
appropriate to the latitude of the station, there must be 
some geological cause present to account for the 
discrepancy 

It came to light in 1847, m consequence of the great 
trigonometrical survey of India, that, on approaching the 
range of the Himala>as within about sixty miles, the 
plumb line, or vertical, was slightly deflected towards the 
mountains, so that it did not remain exactly perpen 
dicular to the earth s surf lee This was what might have 
been expected, beciuse the great rocky mass would 
naturally draw the plumb line towards it But when the 
attraction of the mountains came to be calculated, it was 
discovered that, although their action was great tnough 
to have caused a source of perplexity to the surveyors, it 
was nevertheless not so great as might have bMn ex 
peeted Clearly, then some geological cause was latent, 
which required to be explained 

After some not very sueccssfol attempts at explanation 
by others, Airy, then Astronomer Royil, proposed in 
1855 a solution of the difficulty which met the case He 
assumed, as in thosi days was usually done, that tlie 
ciust of the earth vv is comparatively thin, and rested 
upon a more or less liquid substratum, which in his 
paper in the Philosophu 1/ Transactions he called “ lava 
Then he showed that a great inounuin mass would 
break the trust through unless it was supported by a 
protuberance beneath it, projecting downwards into a 
layer denser than itself In short, it needed to be held 
up in hydrostatic equilibrium, much as an iceberg is 
supported in the oci in and he explained how, under 
these circumstances the observed deficiency of attraction 
of the plumb line towards the mountains would be 
accounted for 

Although this observation upon the plumb line was nut 
a direct investigation of the force of gravity, it wm nevei 
theless conducive to it, foi the unexpected abnormality in 
the honiontal effect of mountain attraction rendered it 
probable that the same cause, whatever it might be, 
would produce some corresponding effect upon vertical 
attraction, 1 e upon gravity It has been explained how 
the pendulum is the suitable apparatus for measuring 
gravity, and accordingly the pendulum was called into 
requuitioa to make moie direct observations At certain 
station^ of the Indian Survey, of which the height and 
position had been already deteemmed, the mean number 
of swings, called the “vibration aumber,” was observed, 
which wen made by the pendulum in twenty-four hours , 
and the fince of gravity at the different stations was thus 
comparedb The local attraction of the elevated mass on 
U 
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\«hiLh the pendulum itood and the effect of elevation 
tbove the sea, were then allowed for, and the vibration 
number when so corrected wis regarded as the vibration 
number for that station when reduced to the set level 
The pendulum used would have made 86,000 vibrations 
n twenty four hours at the equator It must therefore 
hive been slightly longer than i seconds pendulum 
which would make 86400 in the same interv il Ihc 
observations showed that theiewis a moie or less marked 
deficiency of gravity over the whole continent of Indii, 
and that the deficiency wis greatest it the most lofty 
stations AtMord 15,408 feet ibovethesea the deficiency 
WIS enough to make the vibrations in twenty four hours 
twenty four fewer thin they ought to have been if the 
ittraction of the mountain had produced its full effect 
It was obvious therefore Ihit some hidden cause existed 
which countericted the ittraction of the mountain, 
and this could have been no other thin a dthciency of 
density in the matter beneath it Ihe conclusion is 
identical with that n iched by Airy n connection with 
the deflection of the plumb line namely that the Hunt 
layan range is supported by a downw ird protuberant c 
projecting into i more dense substratum 

This mode of support is liready i cm irked s similar 
t) wh It IS termed hydrostatic equilibrium As ipplied to 
the support of the earth s crust Amci ic in gcolrgists h ivc 
given to It the name isosticy which well describes the 
phenomenon 

During the past yeir in extensive senes of gravity 
measurements has been clined out by the Coast ind 
Cieodctic Survey of the United States by the use of the 
half second s pendulum i much sinallci ind more 
portible instrument for the determination of gt ivity thin 
any hitherto employed Obseivations were mide it 
twenty SIX stations eighteen tf which follow nearly ilong 
the 39th p irallel of I ititude ind these arc particul irly 
well idipted to thniw I ght on important questions 
regarding the condition c f the earth s crust 

I his line of stations commencing it the Atlantic 
coast iscends to neir the ^ppala(hllns tiavcrscs the 
grcit central plain gradiiilly increasing in dtitude from 
495 to 6041 feet then rises to the high elevation of the 
m iin ch II n of the Rocky M n ntains reaching an iltitude 
of 14085 feet at Pikes leik descends into the eroded 
valleys of the Cirand and ( reen Rivers crosses the 
summit of the Wasatch ndge ind finally descends to the 
great western plateau of the continent 

This senes of gravity dctenninations affords an ex 
ccptionally favourable opportunity of helping to determine 
whether the support of the elevated regions traversed 
appears to be best accounted for by ngidity in the 
found itions on which they rest, so that, in spite of 
their weight and the largeness of the area occupied by 
them they arc prevented fiom smking down into the 
matenal beneath, or, on the other hand, whether they 
are supported as we have said that Airy suggested, 
namely by floating in a denser substratum or as the 
Amencans say, by “ isostacy, which is the same thing 
as hydrostatic equilibnum 

rhe general prinaple of the method pursued in re 
ducing gravity to th6 level has been already explained 
It consists in adding a correction equivalent to the 
diminution of gravity due to the elevation of the station 
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and subtracting a correction equivalent to the attraction 
of the mass of the elevated plain upon which the station 
may be considered to be situated When these two. 
corrections have been made gravity so corrected would 
be the same as that appropnate to the latitude, or, as it 
may be termed to the ‘ computed value," unless there is 
some deviation from rcgulinty in the density of the 
inittci below sci level The result proved that this was 
the ctse Pur gravity so leduced turned out to be 
inv in ibly less than that appropnate to the latitude It 
was clear, therefore, that at these stations in America 
there was i deficiency in density beneath the elevated 
distnets, just as h id already been found to be the case 
in India Fhcie could be no doubt that isostacy 
h id a share in contributing to their suppoi t 1 he inquiry 
was now can < d i step further Did each mountain 
individu ill>*f wi ts support to a separite protuber ince of 
Its own beneath it or was the mount iinous region as a 
whole suppi rted n that manner, each sep ir ite mountain 
owing Its support to the strength of the crust on which it 
w IS a mere evciiscence ’ fhe case might be illustrated 
by conceiving i number of logs of wood of different sires 
If these fl Mt side by side in water, the laigei logs will 
stand the higher above the surf ice of the water but eac h 
log will hive a part immersed which will be its individual 
support ind th s will be deeper for the logs which stand 
the highi r Ui t if these logs arc pi ic ed upon a r ift the 
support will 1 c general and derived from the suppoit of 
the put mmersed of the entire raft and its depth will 
depend up n the iggregite weight of the logs Never 
tholcss It net d n >t dip deepest bene ith the logs which 
St ind the hghest ibove the water r iliove the floor of 
the raft 

The presumption was against each elevation being 
separitely sestat cally supported because tht deficiency 
in grivit> and therefore in density w is not found to be 
gieatest piecisely beneath the highest stitions To cany 
out the inqu ly nioie fully it wis considered th it, by 
omitting the pm if the rcxluction to the sea level which 
t ikes iccou It f the attraction of the mass of the plain 
(which would mean omitting to subtrict the attraction 
produced bj it) we should as it were transfer its mass to 
the subjacent parts and so make up for the lack of 
density ind obt iin the condition of uniform density below 
the sea level 1 here would then rem iin only the correc 
tion for elev ition necessary If this proceeding gave the 
value appropnate to the lititude under each station, it 
would show that the individual stations were seriatim in 
isostatie equihbnum But the ittempt felled It was 
found that the attraction of the matter of the more 
elevated stitions was not separately compensated by 
defect of density immediately below The analogy of the 
detached floating logs did not hold good It remained to 
inquire whether the senes of stations was in isostabc 
equilibnum w hen considered as a whole—the case more 
nearly analogous to the raft If this were so, gravity, 
when reduced to the sea level, would be uniform for 
the whole tract 

For this purpose a mode of reduction devised by M Faye 
was adopted 1 he altitude of the country surrounding the 
station w ithin a radius of 100 miles was r^uced to a mean 
altitude, and the attraction of a plate of rock of thickness 
equal to the difference of altitude between this mean 
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plain and the station nas allowed foi and it was found 
that this correction brought the (,rai ity at each station 
much nearer to the computed value for the latitude than 
either of the previous methods The conclusion was th it 
when large areas weie considered they were approxi 
mately in isoatatic equihbnum The result of this senes 
[of observations] would therefore seem to lead to the 
conclusion that general contincnul elevations arc com 
pensated by a deficiency of density in the matter below 
sea level, but that local topo(,rBphical irregulanties 
whether elevations or depressions are not compensated 
for, but arc maintained [supported] by the partial ngidity 
of the earth s crust (Putnam) The measurements of 
gravity appear &r more harmonious when the method of 
reduction postulates isostacy than when it postulates high 
rigidity Nearly all the local peculianties of gravity admit 
of simple and ration il explan ition on the theory that the 
continent as a whole is approximately isostatic and that 
the interior plain is almost perfectly isostatic (Gilbert ) 
It appears therefore that the crust of the earth is 
sufficiently thick and strong to carry such unequ il loads 
as considerable mountains upon its surface without 
necessanly breaking through but when a large area is 
involved, it bends downwards into a denser matenal 
beneath, so that the crust and the load it carries are 
conjointly in approximate hydrostatic equilibrium 

O (ISHFK 


SOME KhCFNT HOOKS ON MYCOLOO\ 
Bnttik fungus J Ion A Classified Eext book of Myco 
logy By Gcoige Massee Vol iv 8vo pp viii 532 
(London and New York Ceorge Bell and Sons, 1895 ) 
Systematic Arrangement o/Australiin Hun^ toi;ither \ 
with Host Index ind Last of Works on the Subject 
By Dr McAlpine Government Vegetable Pathologist 
4to, pp VI 336 (Melbourne Kobt S Brain, Oovcin 
ment Pnnter, 1895) 

Guides to Orowers No 18 Onion Disease By D 
McAlpine (Victoria issued by the Department of 
Agnculture 1895) 

R MASSEE IS to be congratulated on the comple 
tion of another volume of his “ British Fungus 
Flora There has been no complete work of the kind 
issued since the pubhcationofM G Cookes "Handbook 
of British Fungi" in 1871 and the knowledge of these 
obscure plants has advanced enormously since then In 
the first three volumes the author treated the Bastdio 
mycetes and the Hypkomycetes the present volume Ukes 
up the large natural order of the Ascomycties, and deals 
in turn with three families—the Gymnoascaceee the Hys 
tenaceee and the Discomycttes The Hysteruwea form 
such a natural transition between the Discomycrtes and the 
Pyrenomycetes^ that it seems a pity Mr Massee has not so 
arranged the ffimilies as to make them follow each other 
in the text book , he has, however very carefully pointed 
out the affinittes of the different groups 
A general account of the Ascomycetes, theit life history, 
habiut, &c, IS given in the introduction The author 
agrees with Brefeld that sexual reproduction u unknown 
in this femily There is also some useful information 
about the best methods of collecting and pteservmg spea 
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mens and of examining them New descriptions have 
been wmttcn out for m iny of the plants based in neariy 
every case on the author s own observations Wherever 
It has been possible he his examined the type specimens, 
or those specimens ic epted is authentic in well knowm 
ixsi eoti It is impossible to over estimate the value of 
such work The descriptions are full ind complete and 
great care has been tikcn to give careful measurements 
The HysUnuta hue not before been worked up for 
Britain Mr Missee his not included Acrosfiermum in 
this famil) nor in this \ ilume We await the next instal 
ment of his work to sec where he will place it 

Bntish Disiomycctes by Mr W Phillips, has been 
for some time the stindird work for that family It was 
published in 1887 and there has been no reason for any 
material change in the way of treating the subject The 
genera \ylo^iphx Btatorella, and Abrothillus, pre 
iiously included imong lichens, have been proved to be 
fungi ind are recorded Xylograph t m the family of the 
Ph ictde T Bi itorelli and Abrothallus m the Patelliance 
The classification of the fungi is pretty well fixed as 
regards the naturil >rders but no two systematists are 
agreed on the anangeinent of genera and species 
What chaiacters irr important enough to constitute a 
genus IS 1 question that eich one answers m his own 
wiy Phillips gave great importince to microscopic 
chiractcrs but he was ilso largely guided by features 
visible to then iked eye or on slight magnification He 
his comparatively few well marked groups and somewhat 
large generi with sub genera baccardo laid much more 
stress on the d ffeienccs between the species ind created 
new genera to represent deviations from the types or 
revived old genera that hid been sunk by systematists 
like Phillips Mr Missee goes even further he retains 
nearly ill the geneii that hid been kept up by baccardo, 
and he has added in the Discomycetes eight generi revived 
from older authors ind five new generi, none of these 
being founded on ne v plants Mr Massee may be nght 
in his views of rlissification, but the multiplication of 
genera and species where that can be ivoided, is much 
to be regretted 1 he matter has been admiribly stated 
by Mr bpruce in his Hepaticx of the Andes and 
Amazon p 73 tor a local flora he wmtes “ora 
limited 11 ea, too many genera will tend to produce con 
fusion rather than pncision, espcciilly where several of 
the gencia are monotypic so that, on the whole, it seems 
desirable to make our genera as comprehensive as pos 
sible There arc sever il monotypic genera intlided in 
this volume, as for instance Cubonta, to which g^us 
Ascephanus Boudien has been transferred on account of 
Its globose spores th isc of Ascophanus being elliptical 
The task of classifying the Pestga is no light one, 
they are here divided into three large groups— Clabratee, 
Veststce, and Camosce under which the genera and species 
are arranged in a way that difiers, m many instances, from 
that of every previous writer llie two first groups are 
femiliar to us as the Nuda and VesMa of Phillips In 
the latttr group the genus LaeJktuUa has been dropped, 
and the species are dispersed and reclassified under 
Ennella^ Fehstulla Dtplocarpa, Da^scypha, &c. Loch 
nella Cupreist has been placed by itself m the genus Ptfya, 
because the maigm is free finom the external hairs that 
are so marked a feature of this group, and because it 
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grows on (.onifers 1 In this group we also find Gtopyxts 
Persoon (emended) Myc ’’Lur i p 334 (not p 43, accord 
mg to both Saccardo and Mr Massee) Persoon did not 
make Gtopyxis a genus, although Saccardo also credits 
him with having done so , he published it as a division of 
PtMua, and Saccardo is the first who made it a genus* 
and therofore it ought to be Geopyxti Sicc One of the 
species IS the beautiful Ptnta coianea of old authors, 
transferred by Phillips to Lachnea, by Saccardo to Sarco 
scypka, and now by Mr Massee to Geo^xu Phe division 
of the tamosa includes the genera Pestza, Otuka, 
Humana^ and others A new genus, Cumyella, has 
been made to include Pettza radula and P trachycarpa 
Are we to assume that the Cuban species Massca guts 
gutharum grows also in Bnt-im > 

In the family of the HdtelUa there is much less 
alteration and rearrangement, but even there, two genera 
have been retained that were considered unnecessary by 
Phillips and Sacrardo Cudoma Fr,to contain Itotta 
antnans, which differs from others of the genus in the 
possession of filiform spores, and Mtirophora Ldv, m 
which arc placed two species of AforeMla, Af gty^as and 
M temthiera In these the lower hilf of the pileus is 
free from the stalk 

The numerous changes however much we regret them, 
testify to the care with which Mr Massee has treated 
the subject He has omitted to mention one point of 
considerable morphological interest that the ibnormal 
many spored condition of the ascus in Tympams is due 
to budding of the original eight spores in the ascus 

The classified list of fungi, issued by Dr McAlpine,has 
been compiled to assist vegetable pathologists in deter 
mining the diseases of phnts due to these organisms 
The knowledge of Australian fiingi is as yet very incom 
plete, and we may expect the list to be largely augmented 
M C Cookes “Handbook of Australian hungi has 
served as a basis for the picsent work, and to it ha\e been 
added the genera and species recoided by the more 
recent collectors and workers in this branch of Imtany 
Australia possesses such a unique flora of the phanero 
gams, that we should have liked some indication of the 
fungi that belong exclusively to that country The 
author has mainly followed the method of classification 
which has been adopted by Saccardo m his “ Sylloge 
Fungorum ’ Ur McAlpine retains the Hyphomyettts as 
a class by themselves, but describes them as imperfect 
Ascomycetes, this is hardly correct, for though many of 
them have been proved to be form genera, others are 
unrel ited so far as is yet known 

Besides giving us a list of fiingi, Dr McAlpine has 
drawn up some very mstructive tables The number of 
fungi recorded laries very much from colony to colony 
Victoria heads the list with 1070 species, though we sus 
pect this position of pre eminence it due to the presence of 
Baron von Mueller rather th in to the abundance of fungi 
Queensland records 1060 species, a large percentage of 
the whole due to the labours of an indefotigable worker, 
Mr F M Bailey Brisbane has 739 species, and New 
South Wales lags fai behind with 4^ There is much 
work evidently to be done before the localities are all 
worked out The total number for Australia and las- 
mania is 3394, as compared with 5040 recorded for 
Bntain The total number of species known to science 
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IS somewhere about 4a,ooa Dr McAlpine has also pre¬ 
pared a host index, which presents many points of 
interest On CasuartMo, that peculiar Australian tree, we 
find Potties tgmanus, a cosmopolitan speaes EuaUy^s 
seems specially afflicted—leaves, bark, branches and 
trunk have all their separate fiingal parasites The 
Composttee are hosts to but two, an A^etdtum and a 
Sytukytnum, evidently an incomplete account 
The Aganctnea and Polyporta have received a much 
larger share of attention than the more minute forms of 
the Dtscomycetes and the Pyratomycetts^ Australian 
collectors give an account of but five Nectnas and two 
Vdlsas, but these forms are very easily overlooked The 
Pkycotnycetes are also very sparingly represented , there 
are two Peronosporas, one on tobacco leaves, the other 
on the onion There is no record of potato disease, nor 
of salmon disease, we can only congratulate the colony 
on Its immunity 

In addition to the authonty and date for each fungus. 
Or McAlpine gives the locality in Australia, the habitat 
and a description in English of the species, but in no 
case does he indicate the characters of the genus, the 
list thus strikes the reader as being very imperfect, and 
the absence of all informauon as to the size of the par¬ 
ticular plants renders it less useful than it might otherwise 
have been c think ht. has vainly spent his strength 
in his attempt to provide an English equivalent for the 
scientific name of each fungus Popular specific names 
have not been given even to flowenng plants, such as the 
diflerent kinds of Myosotts or Crepts, and such names are 
equally valueless in the case of fungi 
Dr McAlpine has recently published, in “Ciuides to 
Groweis, a most useful and practical account of the 
disease of onions caused by eelworms, with the best 
methods of curt 1 he worms live in the soil, and various 
dressings arc recommended, suitable rotation of crops, or 
burning the surface of the land This particular eel worm 
attacks the stems of plants, and m the ease of the onion 
destroys the bulbs leaving the roots unharmed 

A L S 

OUR BOOK SHELF 

Tke Cbmates of tke Geologtcal Past, and tketr Relatson to 
tkt Evolution of tke Sun By tug Dubois (London 
Swan Sonnenschein and Co, 1895 ) 

The first part of this essay consists of a brief and 
judicious summary of the geological evidence as to great 
changes of climate in past ages, while the second part is 
an attempt to explain the causes of such variations 
Vanous well knoan theones have been advanced to ac 
count for the phenomena, but none have met with general 
acceptance , a few years ajro Dr Neumayr wrote “ Most 
plausible and simple would it certainly be were the sun a 
variable stir that at diflerent periods emits dififerent 
quantities of heat, but for this no proof is forthcoming ” 
(Nature, vol xln p 180) The author of the present 
work seems to have adopted Dr Neumayr’s suggestion, 
but goes further and attempts to show that the postulated 
changes of solar ndiation have actually taken place In 
a general way, the fact that the sun must once nave been 
hotter, has bwn fiequently stated as a possible cause of 
the higher temperatures durmg early g^ogical tunes, 
but a gradual cooling of the sun is insufliaent to explain 
all the vicissitudes of geological cluAates Basi^ his 
estunate on the relative proportions of stars of diflerent 
spectroscopic types, the author considers that the sun has 



Septembfr 5, 1895] 


NATURE 


437 


be fiu wrong m auuming for the past a maximum duration 
of about ten million years, and a radiation in the white 
star stage twice as intense as it present As a step I 
towards the reconcihation of the life assigned to the sun 
by phwicists and that demanded by geologists, it is sug 
jested that in consequence of the lugher temperature 
when the sun was a white star, denudation was earned on 
more vigorously, and animal and vegetable life developed 
more rapidly than has been supposed 

Notwithstanding that the author has approached the 
subject with an enlightened mind, he does not appear to 
have greatly advanced the explanation For the production 
•of changes other than those due to the progressive cooling 
of the sun, it is necessary to suppose that the sun is sub 
ject topenodical changeii, and the chief ailment brought 
forwaro m fovour of this supposition is tnit the acknow 
ledged eleven yearl> penod of the sun renders it probable 
that there may also be penods of longer duration 

It IS clear that such long period changes are quite out 
side our range of observation, and the indirect evidence 
brought forwird is unconvincing We do know, how 
•ever, that the variation which has been observed m stars 
resembling the sun is very rare and alivays slight 
Metkadutket Iehrbuch derEUttuHiar MatkentaitL Von 

Dr Gustav Holzmuller (Leipzig Teubner, 1894-5 ) 
This is a text book of elementary mathematics, showing 
the extent of knowledge required of the German school 
boy , and apart from the interesting presentation of the 
subjects in 1 m inner far superior to anything we can 
show, the book is well worthy of truislation as iflustrating 
the difference in the st indards of requirement of (>erm in 
and English schools, the knowledge exacted of the 
German schoolboy being about the equivalent of our B A 
leouirements 

But then the Geiman schoolmaster although wot king 
to a much higher standard, can take his responsibilities 
lightly he mis merely to point out to his pupils that it 
depends entirely upon themselves whether they are to 
^nd three years or onl> one under the civilising in 
fluence of the drill sergeant 

The harder his pupils work, to escape with one year 
of military service, the higher the standard which the 
government inspector can exict for exemption , thus the 
paradoxical result is attained that the system of con 
sciiption tends ultimately to elevate the intellcitual 
sUndard of school knowledge but, on the other hand, 
the physical development of youth runs great nsk of 
being stunted Obviously there is no place in a German 
school, or hrench school either now, for the cricket 
lowing, and football, which we now consider of equal 
importance with abstract studies All Europe is now 
an armed camp, this country excepted, and the ob 
servant philosopher is doubtless beginning to draw in 
feiences as to the comparative effect of the systems on 
the development of the tiuroan race 

Dr Hotzmuller's “Einfiihrung in die Iheone der 
isozonalen Verwandschaften imd der Conformen Abbil 
dungen, 1883, is a well known standard work, profusely 
illustrated with carefully drawn digrams, which cm 
phasise many delicate points in the Theory of Functions 
in a manner much more convincing than arguments 
depending on a procession of analytical forminas so 
also in this “ Metnodisches I ehrbuch,” a plentiful supply 
of figures serves as a substitute for long algebraical calcu 
lations 

The author has made these elementary parts of mathe 
inatics more interesting and pleasant reading by histoncal 
notes and simple applications, and altogether thp work 
IS a great contrast to the dry bones we are* accustomed 
to here , it would be well for our writers of school books | 
to study the sentiment expressed m Dr Holsmuller's I 
pre&ce ** Uns von der allxusurren Gebundenheit der 1 
LehipUne su befreien " G 


>hipUne su befiruen " 
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LETTERS TO THE EDITOR 
[Tk* BdtUr d§*s mt h$U htmulf rnfomstNi fmr tftmms tx 
pntstd fy hu cxmtpendndt Htdktr raw hi u md trt t dk 
U nhtm, or to comsfond woh tko wrUort ^ rofoctod 
for thu or othor port of^ MATVaa. 

Heights of August Meteors 

In addiUon to the four or live meteors recorded last week la 
Naruax (vol hi p 39$ 6) by Mr Denning, as havng been 
kimultaneouily observed at more than one station dnniig thu 
year s August meteor penod particulars which have just now 
reached me of some observations of the Perselds made at Tnitti 
in Herts, on the night of the nth inst, show that two of the 
meteors seen and mappeil here between 9 45 and is r M on 
that night, also had their apparent paths mapp^ simultaneously 
at a place at Tnng, about nineteen miles due north from thu 
point of observation The base line between the two stations u 
a rather short one for such comparative determinations, but os 
the recorded flights passed nearly overhead, and nearly from 
east to west across the line between the stations, the conditions 
foratcuracy were very favourable in both the meteors’ coses and 
Iheappirent paths seem alsi, Iv the comparison, to have been 
mappi^ with much precision Thn require, however, as usual, 
oorrecti ins of i few degrees at the beginmng and end potnts to 
make them quite geometrically compatible 

Truif August II q 53 I M , 1st magn , left a I»g streak 
along a long path 33 from 333} + 39 to aSyk -f- 43}, 
(corrected {lalh 35’, fr m 328 + 40 to 380 + 41) Duration, 
2 or 3 seconds 

—August II 9 53 P M , 1st magn , white, 37* in 
I 3 second from 331 + $3 to 368 + 51, (corrected path, 35*, 
from 336 50} I > 377 + 54) Left a bright white str^ on its 

whole course for 3 seconds 

Ihe observed tracks are K to 13* apart, nearly parallel but 
slightly c>nver(,ing an I it made parallel about 14* apart 
throui^out, they indicate a radiant point at the »st honxon 
(II N from L ) at 31 T 7 near ja and a Piscium, from very 
near which ndumt pomt the meteor was, no doubt, directed aa 
ns long streak leaving flight plainly enough denotol a very 
nearly honrontal mition The resulting iw path is from 77 
miles over a jioint 4 miles north of harringdon m Oxfordshire, 
to 77 miles over a spi t 3 miles E N h from Uxbridge, m 
Middlesex This course >f 50 miles with a duration of 1 3 
seconds gives the speed if flight 41I miles per second, the speed 
fir meteors with porabohe motion from the some radwnt ^nt 
(iniitting a small addition for the earth s attraction) being ^ 
miles per second In Mr t rtg s (,eneinl Comi«iative Taole 
of Kaduuit Positic ns as N1 106 of the hst ( ‘ British Assocu 
tion Report 1874 p 333) a place at 23 + 5 u given os the 
average radiant centre if i group of several meteor showeia 
(bserved by Schimdt m Athras (p 331 3 of the same 
Report ) m July August and September It was thus from 
a very central direction if i rather notable autumnal group of 
meteor showers in the neighbourhood of a Piscinm Uiat thu 
bright streak leaving miteir seems to have proceeded The 
lorreetions above applied t the recorded paths, although ap 
ixirently consideiable are really only slight shiftings >f the flights 
lengthwise, their original lini;s at direction, and hence tneur 
resulting radiant point Wing left, as nearly equally as possible ui 
both the paths, almost unaltered 

Drtxg - II 3 I M shot 13’, leaving a streak, from 345 + 58 
to 335 + 53 (eorreited path 13*, ftom 343 + ^ to 333 -l- $3) 
^iougk —11 4 p M , 3rd magn , shot 10*, without str^, 
from 350 73 to 313 + 70 (corrected path 10° from 352 + 73 

to 317 + 70*) 

The path corrections here are only small shoitemngs or 
extensions of the apparent tracks to bring their lenmhs mto 
agreement (at distances apart then of 13* to 18°, m Uie right 
directions) without disturbing the path diKctions, which diverge 
from 45+ 53, a point nearly comctding with the usual radunt 
point « the Perselds on August lo-ti, at 44 + 56 
The concluded real path u from 67 miles over a point 5 miles 
west of I eightoD, in BMfordshtre, to 53 nules over a point 3 miles 
west by north from Tnng The lenph and downward slope of 
the rcu path was loi ndles, from 45* altitude, 34° north from 
east The tune of %ht of thu small Petseld was not noted at 
cither pinee of oboervatiun, but aa it probably agreed vnth that 
of several similar short Perselds noted nearly overhead on the 
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wnu. night, which vnned with the lengths of path from about 
o 5 to o 7 bcc , the veloaty deduced would b* between 39 and 
27 miles per second, fiurly agreeing with the real meteor speed 
of the Persetds, which is 38 miles per second 

It would be interesting to learn if anyobservabons were made 
cisewheie of a meteor seen at Tnng at 9 33 p M on the 19th 
nut , descending from neat the xenith at 3i7l + 37i southwards 
to 330+ IS, which exceeded the fixed stars in brightness, and 
which was brilliant enough to attract the attentions of ordinary 
wayfarers there, so that with thu observation of its path at 
Tring, Its real course, and the position of its raduuit p<unt in 
the northern skv might be determined A S IIprschfi 
Observatory House, Slough, Bucks, August 39 


Do the Componenta of the Compound Colours in Mature 
follow a Law of Multiple Proportion ’ 

On examining the data ronlaintd in Mr Pillsbury s interest 
ing and valuable rv'fi/wi'on colour measurements in the United 
States, by means of ordinates and abscissa for the various 
I olours on squared paper, it liecame at once evident from the 
IMiallelism of the dugonals which could he drawn that, although 
previously hidden, there was a numencal relation underlying 
them, and that prolnbly the measurements would furnish an 
iflirmative answer to the question pnnteil at the head of this 
letter Can it possibly he that those compound colours which 
occur with such profusion in nature ue the result of sinmle 
colours being combined in definite multiple propirlions > Can 
there lie a law of multiple proportions here, similtr to that which 
holds good in the domain of cnemistiy ? 

Ia.1 us sec how far the data which Mr Pillsbury gives support 
such a conclusion they cannot from their paucity prove it If 
we take all the foliv« greens given, raise the percentage of 
black to 100 in each case, and proiMrtinnately increase or 
lecrease the yellows and greens then the imount of }ell >w in 
each case divided by the amtiunt of green in each case wilt give 
a rati > which the black Ixing equal, may be said to represent in 
figures the colour of the particular foliage Now wto do we 
find on eoamimiig the lesuiting ratios? They are all divisible 
into groups of muTiiptes of 2, which may lie represented as in 
the last column of the table by 1 \ , 2 ^ , 3 \ It will lie noticed 
that while the figure in the seiond decimal place is not exactly 
a multiply of 2, yet it lends very much in that direction 
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Of course the conclusion reached cannot by any means be 
I onsidtred proved, as we do not know if the foliage greens were 
selected by Mr Pillsbury purposely, or were merely the result 
of pure chance , Iwt it would seem amply to repay further in vesti 
gaUon, and I should be pleased to hear that Mr Ihllsbury could 
undertake it, or, if he fms unable, but would furnish me with 
the necessary material, I wiaild try and undertake it myself 
As much stress is laid u|x>n the commercul utility of this 
system of colour measurement might I suggest that in all ctses 
the simple colour of which there was the largest quantity should 
hk taken as measuring loo ’ Hy this means there would always 
lie one less number to recollect, write, or telegraph, than there 
are simple colours in the compound—no small factor when 
dealing with large quantities h How van Loi i ins 

Chuichfield, rdgbastan 


Traneformation of Moulde into Yeaate 


The experiments earned out in Dr Jorgensen’s laboratory ui 
Copenhagen, on the morphological relations of moulds and 
yeasts, are d great interest, and have on important bearing upon 
the study of the Japanese method of raCAbrewing, an inves 
tigatUHi of which was made by the wnter whilst in Japan, and 
the resulta of which were iniblished by the National University 
of Japan in 1881 

In this pnicesa a mouhl is caused to grow over the surface of 
steamed nee until the grams are firmly matted together by the 
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fibres of the mycelium, and this product (kyt), mixed with 
fresh steamed nee and water, is placed in mash tuns and slightly 
warmed After a short time active fermentation sets in, result 
mg in the preparation of a liquid {sai/) containing as much aa 
15 per cent of alcohol The question as to the origin of the 
ferment cells was discussed in the memoir above reform to, and 
the conclusion was amved at that there was no evidence to show 
that the myeehum underwent any change, but that the fermen? 
eells were denved either fiom the air, or iirom the vats or 
from spores which hod attached themselves to the sorfime 
of the mycelium Microscopic drawings were given illustrating 
the appearance of the mash at various penods during the fer 
mentation, and in these the mycelium was seen to preserve tt» 
original form lo the end of the process The feature upon which 
most stress was laid by those wno asserted that the mould was 
convertu) into the ferment, was the suddenness with which the 
fermentation vhowol itself, of which fact there could be no 
doubt hut it seemed to the wnter that there was a vrery simple 
explanation of this The fermentation ippears immediately 
after the warming of the mash, which has already been exposed 
to the air in slmllnw vessels at a low temperature for several 
days before being eullected into a single vat It is also allowed 
to stand in this vat for several hours liefore heating, dunng 
which time probably all the dissolved oxygen has been used up 
fav the ferment By heating, the tempimturc is then raised to 
alxMit 2$ C , a i million very favourable to the growth of yeast 
Knowing how ivpidly the yeast plant Inids under such con 
ditions It «loes n it seem necessary lo invoke the transformation 
of the mycelium into ferment cells to account for the sudden 
appearance of the fermentation 

The note (NviikS, August 22 p 397) further says that 
Johler found in his flasks m which the Tapanese mould, 4sfer 
ary,I {calletl J-Hrotium oryer in the writers memoir), 
was eultivateii 1 growth of typieal alcohol lutxlunng sacchar 
omyecs celts If there were spores attached to the surface of 
the mycelium it seems necessary lo kn>w in what manner they 
were destroyed lief >rt the intnxluction of the mould into the 
culture flasks It w luld also be interesting to have more details 
of the sire of thisc tells, to ascertain if they correspond exactly 
with those found in the native lapancse fermenting vats The 
sise of the full grown eells measureil the writer were on the 
average o 0082 m m in their longest dnnieler—tliat is, between 
the dimensions i f onhnary beer yeast ind wine yeast 

Cardifl, August 24 R W \ilelNSON 

In reply 1 i Mr Vikmson s mquines, we would refer him to 
Juhler s original c mimumcation on his expenments with Mper 
rn to be f wnd in part 11 if the Centralblatt fur 
Halfenala^ti \ is i and 9, 1895 

August 29 Thf WRiisk Oh IHF Note 

Mr Seebohm on MiddendoifTs Credibility, 

Me SsFBOHvi writes (oHita p 385) “ There is no reason to 
believe that Middendorft ever found the eggs of the little stint 
1 he eggs which he records as being those of^ tiipi minuta were 
probably those if Iiinga rn/UaUu and possibly those of 
/"ntifa tukaitHii/a To me these statements seem mode in 
obbvion of the fids, and as some years ago I exhibited in 
lamdon (/Vie loo/ Sor , 1861, p 398) one of the specimens on 
which doubt IS thus thrown, I heg leave to show that there is no 
reason for believing that distinguished explorer to have been 
rotsuken The only eggs he records (SM /iatst.U 11 p 221) 
are finir, the parent of which he caught under his game bog No 
other nest is menUoned, and this one was found on July 1, 1843, 
in the Taimyr peninsula, which is admittedly aa well within tw 
rai»e of /* miHUta, as it is outside of that recorded for T n4/(~ 
colas (cf Balm/n, Vtga Sxfod VtUic\h9^ JakUagtbar, v tab 
4) Though not recognising these two Uids as good species. 
Von Middendorir had cardilly notmed {/om itt p 222) the 
difference between exom^es obtained in the fiur I'ast (Ochotsk) 
and in the high North (Taimyr), expressly stating that the latter 
wreed with Maumann s fignre which undouhtMly represents 
T nuHuta in summer plumage As In T" stiimiMula, I am not 
aware of any evidence of its occurrence in the Taimyr, and by 
eim^ure only can it be ascribed to that district, hut the sup 
position that a single n«fU con have belonged to IxHh T mJUolht 
“ and posnbly 7 suhmmuta, is a masterpiece of conjectnic: 
wholly above my power of comprehension 

All-RED Newton. 

Magdalene College, Cambridge, August 33 
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Q uite recently some negatives of photographs of the 
Moon, taken at the Pans ObMrvatoiy by MM 
ixEwy and P Puiseux, were exhibited at the Academ> 
Sciences 

The negatives have been carefully studied enlarge 
ments m^e and specimens sent to all the pnncipil 
scientihr soaeties interested in them These enlarged 
copies are of great help in the study of the Moon and 
have been the means of making clearer many unreitain 
points for they allow every detail to be seen nithout 
difficulty Their chief advantage, however lies in the 
great expanse of surface which they embrace many 
facts, hard to discover on the smaller negatives have 
now been ascertained 

In their communication made to the Academy MM 
Loewy and Pui&eux gave an account of the results they 
have obtained in studying these photographs Some of 
them are of great interest 

( onsidenng, first the Moons suifaee they note that its 
markings are of a less varied type than those of the 
eirth and its prominences are chiefly of a ciicular shipc 
By the way in which the Moon reflects it is thought that 
Its crust IS of solid matter similar to volcanic rocks 
This agrees perfectly with Laplaies hypothesis in which 
he states that the Moon w is thrown off from the earth 
when the latter was in i nebulous state Ihe Moons 
mean density sc ircel> surpasses th it of the trust of the 
earth Its matenals judging exclusively from the exterior 
ciust are of a more uniform chemical composition 
But although we might trace its historj from the time in 
which It was thiown off from the earth it is clear tint all 
the facts rest on i very unceitain basis it is sctrccly 
probable that the Moon had the same appcaiance then 
It has now it is onlv when the masses had become to 
a certain extent solid that the surface markings could 
have liecn formed which are now to be seen A veo 
long period must have elapsed between the nebulous 
state of the VIoon and its present fixed condition the 
process commencing no doubt by the union of the 
particles of scont Owing howiver to currents arising 
from various sources ruptures must often hive taken 
pi ice lausing lines to be left < n the parts which were 
not quite solid 

The various 1 ncs which i in be followed on the 
photographs ma> be quite c is Ij described Thc> arc 
valleys between huge mountains One of the laigcst is 
the valley of the Alps to the wcsi of I’lato another one 
between Heischel and Hippirchus between Bode and 
Ukert and one to the south west of Kheita It would 
be absurd to imagine them anv thing like the terrestrial 
valleys they are almost pcrfcrtly straight do not brmch 
off at all, and keep the same vidth almost the whole 
length There is no sign of what has become of the 
materials out of thenc and when minutely examined thej 
appear to have flit bottoms this fact seems to prove 
that thev were once filled with some liquid which has 
dried up As before stated their origin is most probably 
due to currents, which must necessarily have developed 
in the mass of the moon when sull fluid These valleys 
are grouped about in various pans and run parallel 
chiefly especially near the equator, but they also go in 
other directions Ihere is nothing to show that the 
direction has remained the same 

So long as the revolution and rotation of the Moon 
were not performed in the s ime time, the tides must 
have produced very considerable change of level which 
would^der the crust from becoming sohd* The scona 
therefore, would gradually form itself into larger and 
larm islands, which, however might often have rot 
broken up owing to constant collisions. Still gradually 
gaming in thickness, they eventually constituted the 
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oldest part of the Moon ind at then expense the arcular 
formations were formed w hich we now see. After a time 
banks of scona: of great length covered the Moon, leaving 
only narrow pass vg es for ci rculation Continual collisions 
destroyed the projecting parts, which facilitated the 
ultimate joining of the islands 
The fluid mibses of a body like the Moon take part in 
the general circulation but niturally have (heir tideb 
undei the influence of gravity Ihe combination of 
these two movements pr^uces irregular rates in the 
floating masses wh rh more or less always impede their 
displacement 1 h s irregular rate causes renewed 
collisions and rectilinear formations differing in direction 
from the first After such various forces had been brought 
into plaj It IS not astonishing that the marks left are 
not absolutely regulir and symmetrical The parallel 
lines indicate the existence of similarly directed currents 
at the time the supcrhiiil solidification was going on 
Ihc lines running in different directions indicate chimges 
in the direction of those currents 

Let us now consider the result of a huge boulder of 
crust getting detached and falling If falling on a slope 
It would naturally slip down, and in the matter, not vet 
solid film as It were i path thus ultimately a valley 
would be made ihis explanation applies itself moie 
cspetiilly to the V ille> of the Alps b^ause of its very 
precise shape If therefore these valleys are imperfect 
joinings of ancient luptuics they must form, on the hard 
crust lines of less resistance The lines of craters are 
now easil) explained ilso the various holes in the 
furrows which mi> be looked upon as explosion outlets 
If on th< other hand they date from superficial solidi 
fit It on their presence must have influenced the sub 
sequent foi nut (ns Admitting th it under i put of the 
crust dread) thii k i d minution of pressure is produced, 
< ipable of producing a cav ity these changes might be 
brought ibout b> the gi idual cooling of the Moon or by 
the movements of the intenor tides The cavities might 
tike almost a circular form if the crust were homo 
geneous having for the centre the point where the 
prcssuie w is at i mm mum But if there aie other 
ruptures and lines they would probably form the boundary 
ti the civit) Wc noti e that the polygon form is most 
frequent after the iicular in many cases also the 
furrows form tangents 11 the circles 

MM I oewy and I iiiseux remark hnally that it is not 
for them to saj which of the hypotheses is coircct they 
merely wish to ill ittcntion to the immense help 
the cnluged negilivcs may prove themselves to be 
Eventually no doubt they will be the means of making a 
map whuh may shn v us that the surface structuic of the 
Muon IS veiy similar t > our own 
We imagine that not every one will agree with all the 
opinions alwve txpicssed by MM Loewy ind Puiseux, 
but It IS deal that stvc ral iii^rtant ouestinns have been 
raised by the migiiifi ent photograpns wc owe to their 
skill ind industiv 


UNSCIhNllUL hXCAVAUON's IN HxYPT 

P ROE DR ( SCHWEINEURTH has recenUy 
wntten a most interesting letter to the editor of 
Ihr PntKhnft fitt A gyptiscke Spracht According 
to him the time has arrived when a limit ought to 
be put to the energy of Egyptian excavators Within 
the last few yeais there has been such a tremendous 
coUcamg of antiquities, that it lus seemed to be 
the desire to leave nothing whatever for the next genera 
tion to discover Our near descendants will in all prob 
abdit)S not thank us for our want of patience it may have 
totally different methods of research, and may bring 
opmioas forward we have not dreamt of If this be the 
case we shall, most probably, be blamed foi having dis 
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turbed so much, and shall be accused of “vandalism ’ 
under the mask of advancing scientific research 

rhere is no doubt that the excavations have been car 
ned on too fast The great museum in Egypt has no 
proper catalogue, and is arranged and filled up with 
things in a most unsatisfactory way, many objects have 
not even got the date when found In this wav, what 
would be treasures have become absolutely valueless on 
account of the carelessness of former officials, who con 
stantiy depended on each other, and, m many cases, on 
their memory, for the facts connected with objects found 
This will always be the state of things unless the excava 
tions are supervised by museums, for the haste with 
which they are camM on, does not allow time to 
work out the history properly The things are merely 
brought under cover, they accumulate, and only short 
notices are written about them It is for this reason that 
many noted things found have not been heard of till years 
afterwards, likewise, before the old treasures were 
properly examined, others have been dug out, particular 
attention being given to pretty things with which to 
ornament museums Consequently, while search was 
being made for inscnptions, smaller ol^ects were 
neglected, and many details overlooked 
whereas formerly complaints were ever being made 
about the difficulty of obtaining permission to excivate, 
now the state of things is just the opposite There 
IS too much liberality men are allowed to excavate, who 
have no knowledge whatever as to how to set about it, 
and hive no serious object in vieu Valuable things 
have been removed from the Fayftm, Heliopolis, and 
other places by quite uneducated people, and sold as 
market goods in Cairo All this sort of thing makes the 
advancement of science a farce 
A natunl consequence of this hasty digging, but a 
state of things greatly to be lamented is the de 
struction of tlie ancient topography The confusion 
caused is beyond description It is very desirable 
that there should be an intemagionil inspection 
committee, which would insist on things being cleared 
up, and not allow the graves and tombs to remain open, 
with bones and limbs of the dead in them, which is so 
often the case 

Another deplorable fact is the absolute ignonng of 
objects connected with natural history These objects 
require special care when being dug out, and also are 
moa difficult to find Their destruction greatly en 
dangers the science of antiquity, and many an object, 
the value of which is now unknown, may in some future 
penod be the key to some ),reat problem Likewise the 
bones of domestic amm Us are overlooked, although the 
many pictures of these animals hdp to make a study of 
them very interesting, and the remains of plants and 
flowers are similarly neglected, though these objecU are 
the stepping stones to the restoration of the ancient 
history 


JOi>EPH JHOMSON 

B y the death of Mr Joseph Thonuon, we have to mourn 
one of the foremost of contemporary African ex 
plorers His loss is all the more sad, as it comes in what 
ought to have been the pnme of his manhood When we 
remember what Thomson has done, what a part he played 
in the exploration of British East Afhca and in securing 
for England her supremacy on the Niger, it is difficult to 
realise that he has done it all before the aw of thirty 
eight Joseph Thomson was bom in Dumfriesshire, on 
Fetotary 1858, and was the son of a quarry owner 
He was educatM at Edinburgh, and early took a keen 
interest in Afincan exploration, in which he first personally 
joined as assistant in Keith Johnston’s expedition to the 
African Lakes This left Dar es Balaam early in 1879^ 
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but before it reached its first objective point—Nyasa—its 
leader died Thomson was then httle over twenty one 
years of age , but he rose to the occasion, took command, 
and single handed earned the expedition to a tnumphant 
conclusicm He explored the plateau between Nyasa and 
Tanganyika, and the western shore of the latter from its 
southern end to the Lukuga, there he added another to 
the pile of contradictory statements as to the relations of 
this nver and the lake He tned to work westward to the 
Upper Congo, but, owing to the hostility of the natives, 
he was compelled to return to Ujiji and back to the coast 
This was Tnomson s first expedition, and in some ways it 
was his best, for his scientific obwvations were then 
made with greater care and detail than in any of his later 
journeys The follouing year he returned to East Africa 
to search for the coal reported on the Rovuma Next 
year he was sent to Africa on the famous expedition, the 
story of which he so brilliantly told in ‘ Through Masxi 
land He left Mombasa in 1882 with a powerful 
caravan fitted out by the Cieographical Society, in order 
to determine whether there be a practical route across the 
Masai country to the Nyanxa, to explore Mount Kenya, 
and to study the meteorology, ethnology, and natural 
history of the region traver^ After great difficulties 
with his men, hi marched inland to Taveta, at the foot of 
Kilima Njaro I here he joined a powerful caravan under 
the famous slave trader, Jumbo Kinameta, and together 
they traversed Masn land to I ake Naivasha, going first 
along the route of Last, and then along that of Fischer 
Thomson then turned to the east, and was the first 
Furopean to set foot on the plateau of Laikipia and to see 
Kenya from the wist But the Masai were present in 
force, and Thomson had either to fight or retreat He 
chose the latter iltemative, and, contenting himself with 
I distant view of Kenya, under cover of night fled north 
ward to llinngo He explored this district, which he was 
the first Europcin to reach, and then went on to the 
Nyanxa, and back to the coast His next expedition 
was up the Niger His tact and patience in dealing with 
natives, here stood him in good stead, and rendered this 
expedition his most successful, for he returned with the 
treaties which gained for England practical supremacy in 
the Niger Basin In 1888, with Mr Cnchton Browne,he 
undertook a journey to south western Morocco, matenally 
correcting some previous desciiptions of the structure of 
that country He took a senes of altitudes, and with 
charactenstu acumen discovered for himself the 
divergences between the results given by aneroids and 
boiling point thermometers , but it was equdll> charac 
teristic thit he did not followup the subject, md con 
tented himself with attnbuung it to the imperfection of 
bis instruments In 1891 he was sent by the Bntish 
South Afnca Comp my to annex the metalliferous region 
of KaUnra He was greatly hindered by the Portuguese, 
who fired uixm his flotilla, and when he reachra the 
frontier of Katanga he found that CapUin SUirs s expe 
dition had amved before him, and secured the country for 
the Belgians Thomson returned to England with his 
health ruined by his six African expedibons Residence 
at Kimberly sived him for a while, but phthisis had 
taken too firm a hold to be dislodged, and after a 
lingering illness he passed away on August 2 

It IS too early to attempt to estimate fairiy Thomson’s- 
work as an explorer, but no one could follow in his foot 
steps without recognising how singularly keen was his- 
topographic insight, how rapid his powers of observation, 
and how marvellously true were his instincts Hu» 
powers, in fact, amounted almost to gemus. In his quick 
ness of perception and his literary Mill he reminds us of 
Burton, though without Burton’s sdiolarship and colossal 
capaaty for steady work But Thomsim’s brilliant gifts- 
hod thmr dangers, and it is unpossiUe to compare his 
work with that of some of bu contemporancs, or even of 
some of his predecessors, without recognuing that he was- 
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sometimes as careless as he was capable and that he 
rarely used his great abilities to the full He belonged to 
the school of explorers who prefer rapid traverses and 
pioneer work, to scientific investigations and detailed 
surveys He tenunds us by his geognmhical work of 
Livingstone, and by his love of sport of ^lous, rather 
than of men like Fischer, Schweinfurth and Junker 
He was fonder of the field than of the libthry, and 
often did not, apparently, know which of his resulu 
were new, and which were known before The thing 
of which he was proudest was that he had never 
taken the life of a native, for he had avoided hos 
nlities owing to his tact and infinite patience, which 
was especially creditable to a man of such an impulsive 
temperament His love of peace, however, was not due to 
any firar of war, for he was brave to recklessness That 
he felt warmly, and could speak impatiently, was shown 
by his criticisms upon the managment of the Emm 
Relief Expedition In his most ftunous expedition it was 
unfortunate that he followed such i trained naturalist and 
learned ethnompher as Fischer, and was himself followed 
bv such a laborious and skilled cartographer as von 
Hbhnel On the other hand, this journey was the one 
which showed Thomsons poaers at their best, for he 
then had the fullest scope for the exercise of his tact as a 
leader of men, his dash and dving as an explorer, his 
enthusiasm as a sportsman, and the consummate skill 
with which he gained the affections of his men and the 
confidence of suspicious natives The same qualities 
won him respect at home He is described, by those who 
knew him, as singularly modest and unassuming His 
frank sincerity and genial humour endeared him to a wide 
(ircle of friends, who devotedly cared for him in his long 
illness, and now mourn his early death 

J W Gruoky 


WIILIAM CRAWLORD WILUAMSON 
Y^HFN the author of this article began the work for 
** his “ Einleitung in die Fal-cophyMogie, he soon 
realised that it was quite impossible to prMuce such a 
book without an accurate knowledge of Williambon s col 
lection of sections He therefore wrote to Manchester and 
requested permission to make use of the collection An 
invitation to Williamson s hospitsble house was the 
immediate result He there spent eight delight^ and 
busy days, during which the host was never weary of 
demonstrating his specimens to his guest, who was 
astonished at their abundance, or of imping to him the 
fullest information from his store of knowledge The 
guest departed with feelings of the warmest respect and 
Utude In the course Si the following years, however, 
has often agam had the privilege of returning to 
Manchester and London, and of knitting closer the bonds 
of reverence and fnendsbip with him who is gone The 
last occasion was in the spnng of the current year, when 
the writer left with the conviction that it had been their 
last meeting Williamson’s death actually took place at 
CUpham Common, on June 23, when in his seventy ninth 
year 

William Crawford Williamson was born at Scarborough, 
on November 34, 1816 His fethcr, John Williamson, a 
gardener by profession, but by the bent of his mind a 
naturahst, and especially a geologist, was a xealous 
colleague of William Smith, who was attached to him 
both by friendship and by their common pursuits, and 
who sprat two whole years, 1826-1838, under his roof 
Young WiUtamsons father encouraged his scientific 
tastes, even from his earliest days, ms observational 
feculties were strengthened by frequent excursions , the : 
association with Srath, and with the circle of acuve 
geologisU of that fruitful penod, influenced his boyhood, . 
and left behind an effect which lasted hu whole life. He | 
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has often told the writer about his geological and 
botanical rambles with his father and friends along the 
beauufol cliffs of the Scarborough and Whitby coasts 
He had an extraordinary love tor his more immediate 
home, and was proud to call himself a Yorkshireman 
Williamson s first publications “ On a Rare Species of 
MytUuSt ’ and “ On the Distnbution of Orj^ic Remains 
in the Lias Senes of Yorkshire,” appeared when he was 
only in his eighteenth year About the same time he 
also contnbutra a considerable number of drawing^ fo 
Lindley and Hutton’s “ F ossil h lora of Great Bntain,” a 
work which was completed in 1837, when he was twenty- 
one In his later years he did not continue to work much 
at remains preserved as impressions, for his whole interest 
had become diverted to anatomical studies One or twro 

K rs on Zamii ^t^as (now called Wtl/twifonta), 
ver, owe their ongin to the matenal accumulated in 
those youthful da>s The last and most impoitant of 
these papers appeared in 1870, in the Tran^icttons of the 
Linnean Society, vol xxvi under the title “ Contributions 
towards the History of /autta ipgas ’ 

Williamsons family was not much blest with this 
worlds goods He was therefore obliged to adopt some 
practical calling ind niturally chose the medical pro 
iession, for which he prep ired, first at Manchester, wnile 
at the same time acting as Curator of the Natural History 
Museum there, and subsequently in London In 1840 he 
became member and licentiate of the Royal College of 
Surgeons Soon afterwards he settled in Manchester as 
a medical man, and remained there over fift> years, 
carrying on for a long time an extensive practice In 
addition to this the piofessoiship of Geology and Natunl 
History at the Owens College was conferred on him in 
1851, an office which he administered, in its foil extent, 
for many years In 1872 however, he handed over the 
geology to Boyd Dawkins, and from 1880 onwards |fave 
up the roology, and confined himself to botany This he 
continued to teach down to 1893, when hts decreasing 
bodily strength compelled him to retire altogether He 
then removed to 1 ondon in order that with the aid of 
the greater feciliUes there offered he might the better 
advance the scicntihc work, which he was still zealously 
pursumg Here, after three more years, he too soon 
ended a life of which one may certainly say, with the 
Psalimst, that its strength was labour and toil 
For medical practice and professoiial duties, though 
strenuously and most ronsaentiously earned on, did not 
satisfy Williamson s mighty power of work Concurrently 
with these occupations, a constant flow of scientific pro 
duction went on the many sidedness of which is scarcely 
conceivable to the present generation Not only did he 
wnte articles in mraical journals, which he beyond the 
scope of the present notice, he also continued to work 
with the greatest zeal at zoology, botany, and, above all, 
geology and palaeontology, as is testified by his numerous 
publications—huge and small 

From his youth upwards, Wdliamson had been much 
(Kcupied with the investigation of fossil fishes, md in the 
latter half of the thirties, and beginning of the forties, he 
wrote vanous memoirs on this subject His studies of 
lower organisms gave nse to the works on Campylo 
ducui,' on Volvox OloMor,* and on Foramimfera the 
last and most important of which, embracing the whole 
of his researches on the subject, was published by the 
Ray Soaety in 1^8 under the title of “The Bntish 
Foramimfera.’ These writings have received due 
acknowledgment in the works of Can^ter and Butschli 
In 1833 Ibe remaricablc work by witbam, of Larting 
ton, appeared, m which the study of the internal stiucture 
of camniferous fossil plants was entered upon for the 
first time, vith the help of the thin ground sections 
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invented by Nicol 1 his nork laid the foundation of our 
knowledge of the structurL of the I tpidodutdra and 
S/nmnna, and Brongniait then applied the new method, 
with the most brilliant success, to the in\estimation of 
^tiiMina Williamson also soon attained brilliant re¬ 
sults by Its aid, studying the shells of Foraminifera, and 
the scales and teeth of fishes Two papers, published in 
the Phthsopktcai Ttanstutions (1849 ind 1851), and con 
sidered excellent by competent judges, were the result 

Naturally, the study of fossil plants, which had been 
so successfully begun, was not neglected, wheneter such 
mateiial could be obtained in the proper stite of pre 
sersation, which at that time was not easj Williamson's 
first attempt of the kind, the precursor of the whole 
paleobotanical literature which he created, was the 
papei “On the btructurc and Affinities of the Plants 
hitherto known as SfernifrQiee" in which the S/er* 
btigtee weie identified as medullai) casts, which had 
been suirounded by an Ariucanan wood As already 
mentioned, however, the material for an extended use of 
the method was at that time still wanting Then,just 
at the light moment, t imc the discos cry of the calcaieous 
nodules, enclosing tegctable remains, in the Ganister 
beds of the coal fields of 1 incashireand ^ orkshire The 
in%esttf,atinn of the tiensures thus revealed was first 
taken in hand by their discoverer, Binney himself, and 
subsequently by Cairutheis and Williamson Tlie latter 
first began with woiks on the Calamaiica^ three of which 
appeiied in rapid succession fiom 1869 to 1871 They 
are “On the structuic of an undesciibed type of Lida 
modmdroH from the upper coal measures of I ancashire 
“On i new form of Calamitean strobilus^ , and “On the 
organisition of an undescribed verticillate stiobilus from 
the lower coal measures of I am oshire 

As was necessinl) the (<*ise, material now began to 
acrumuhte in Williamsons hands, ind he enjoyed the 
active CO operation of various zealous collectors Ihcn, 
in his fifty fifth year, he beg in the gre.it senes of mcmoiis 
which maik the culminating point of his scientific activity, 
and which will assure to him, foi all time, in conjunction 
with Hrongniait, the honouiable title of a founder of 
modem Palkobotany 

In the course of the following twentv yeais, nineteen 
memoirs of this senes appearra in the Philosophical 
under the geneial title “On the Organisa 
tion of the !■ ossil Plants of the Coal measures ” I hey 
all contain cxclusiv elv his ow n observ ations, made entuely 
on matenal from the Bntish coal fields It is i gigantic 
work, which by itself alone would form the abundant 
fhiitof a mans whole life It was supplemented, how 
€vei,by vanous other contiibutions to the same subiect, 
published in the Afemair\ of the 1 iterary and Philo 
sophical Society of Manchistci, the Annala dn Sutncci 
naturellcs, and the Annals of Botany During the 
same penod, in 1887, also ippeaied Williamsons ex 
haustive “ Monograph on the Morphology and Histology 
of Sliipnana fcoides,’ which will long form the basis irf 
our knowledge of these fossils 

I he leco^ition by p il 1 ontologists and botanists of 
the full importance of these works of M lUiamson's, 
has been of course a slow ind gradual process This 
was really due to extern il circumstances In the first 

lace, Williamson found it necessary, as the material in 

IS collection, and his ow n experience increased, to return 
repeatedly m his latei mt moirs to plant remains which 
hu been dealt with in the earlier parts Consequently, 
if we wish to obtain an idea of any group, it is alwa^ 
necessary to study Sacral of these treatises simultaneously 
This, however, presents great difficulties, except to those 
who possess sepirate copies tor the readei stands 
helplM before a pile of sixteen volumes of the Philo 
scphual Thutsai/ioiu ’ 

On the other hand, theie is another jwint which must 
be taken mto account Williamson’s method of anato 
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mical description, clear as it is, bears the stamp of the 
scholastic ideas of a past time For this reason it is only 
understood with difficulty by the botanists of the present 
day, and must often first be translated into the form now 
customary 1 his is laborious, and has stood greatly in 
the wav of the rapid diffusion of his results 
Williamson himself was fully conscious of these diaw 
backs, and finally, in order to remedy them, he began a 
new senes of memoirs, in conjunction with Dr Scott, 
the object of which was to present a connected and 
sptematically-ordered account of the results obtained, 
clothed in the language of modem anatomy The first 
memoir of this senes appeared in 1895, in the Philo 
sophial Pransailions, and treats of the Calainane,e and 
Sphenophy Ilea Two further papers are already com 
pletcd, nut he was not spared to see them publish^ 

The basis of all Williamson’s labours in fossil botany 
IS, of com sc, the collection of slides which he left, con 
Uining some thousands of preparations It is unique of 
Its kind m the world, and of the greatest importance, 
for It contains the evidence for all the innumerable 
special observations recorded in his works Like Will 
denow s herbaiium or Lindley’s collection of orchids, it 
will always remain an invaluable source of information, 
to which paleontologists from all sides must resort Its 
owner was iware of this, and so also is the author of 
this notice, who may boost that he knows the collection 
as scarcely tny one else does It was through him 
that Williamxon decided to prepare and distribute, in a 
printed form, a detailed index, giving exact references 
to the individual preparations ana the places where they 
are cited in the memoirs This was necessaiv, for the 
multitude of preparations often made it very Ubonous, 
even for the owner, to look out a particular section to 
demonstrate some special fact This work was Uken in 
hand ibout 1890, and has considerably increased the 
usefulness and value of the collection to postenty Three 
instalments, and those the most important, have already 
appeared under the title, “General Morphological and 
Histologic il Index to the Author’s Collective Memoirs 
on the I- ossil PKnts of the Coal measures ’ Only the 
Cordutc e, the Civmnospermous seeds, and a number of 
fossils of doubtful xffinity, are still wanting We may, 
no doubt, ultimatelv look for a synopsis of these from 
the hand of a fnend, so as to complete the entire work 
If we now consider the contents of the palseobotonical 
litciatuie created by Williamson during the lost twentv 
five ycais of his life, we find that it consists, hrst of all, 
of the most minute descnption and reconstruction of all 
those tyjies of plints which took part in the formation 
ot the coal beds of Great Britain He abstained on 
piinciplc from loncerning himself with non Bntish 
matciiil We hive acquired from him the most exact 
knowledge of the structure of the Calamaiieie, the Lepi 
dodendre i, the Sphenophylleie, the f ems, and I ygmo 
dendrcc As regaids several of these groups, it is true, 
he had before him fairly detailed investigations by 
previous observers, but m other families, especiallv the 
Calamarie c and Lepidodendrex, he himself laid almost 
the whole found ition of our knowledge He showed 
that both groups are, as regards their fiuctifications, 
indubitable Archegoniatse, but that they possessed, like 
our recent Gpnnnspenns, a secondary formation of wood 
from a cambium , he taught us to recognise, m the 
Stigman«, the subterranean organs of the Lepidodendretc 
and bigillancc, he reconstructed in (he ^era Lygtno- 
dendron and Heterangium, described by nim, a ty^ of 
plant which, by its characters, occupies an intermediate 
position between Filictnese and Gymnosperms, especially 
Cycadeo; It thus can find no place m the system of 
recent plants, but represents a direct derivative of the 
unknown ancestral stock from which the two groups still 
living have also sprung In connection with this type, 
Renault’s Porovyleo: have since turned out to be their 
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later Permian relation!, while the Protopityse of the Culm 
are more ancient allies, with similar characteristics We 
thus learn how far back we must go, in the senes of 
geological formations, in order to meet with the last 
traces of the common ancestors of those classes in the 
vegetable kingdom which are now living 

By his discovery of Archegoniate plants with secondary 
growth, Williamson however came into collision with the 
doctiines of Adolphe Brongniart, otherwise so highly 
reverenced by him, who held this character to be an 
absolute cntenon of the Phanerogams, and denied the 
possibility of Its occurrence in other classes of the 
vegetable kingdom Hence a literary feud arose between 
Williamson and B Renault, BrongniarPs distinguished 
pupil The latter endeavoured to prose that Williamson 
was m error in the identification of nis Leptdodendra, that 
they were really iitpllana, and together with the latter 
belonged to the Gymnosperms, while the truly Arche 
goniatc I^tdodtndra were destitute of any secondary 
growth The answer was not long in coming , proof w is 
heaped on proof, until ultimatcl> the teal state of the case 
was made completely clear In all essential points 
victory was on the side of our author Other subsidiaiy 
differences respecting the Calamane c, &.c, 

leouire no more than a mention here 

It was thus made evident by W illiamson that cambial 
growth in thickness is a charactei which has appeared 
repeatedly in the most various families of the vegetable 
kingdom, and was by no means acquired for the first time 
by the Phanerogamic stock I his is a general botanical 
result of the gieatest iinpoitance and the widest bearing 
In this conclusion Palaeontology has, for the first time, 
sMken the decisive word in a purelv botanical question 
The result has proved well worth the great trouble and 
labour which had to be gone through in order to attain it 

It would be difficult to conceive a more magnificent 
monument to Williamson than one which he himself set 
up at Manchester, in one of the hails of the Owens 
College Museum 

In the year 1887 there was discovered in a quarry new 
Bradford, a gigantic petrified tree stump, which, when 
carefully exposed, was found to run out at the base into a . 
widely spreading system of ramilications of a Stig | 
manan character In the quarry this precious relic, like 
many others before it, would in a very short time have 
fallen a victim to destruction by weather and the hand of 
man Williamson, however, a( quiied it by purchase, had 
It carefully subdivided intonumeious pieces, and brought 
It home safe and complete to Manchester This was not 
accomplished without the greatest personal exertions 
and a considerable expenditure of money (to which 
several fhends contributed), for there were whole 
waggon loads of material to be removed Phen the 
first thing which had to be done was to secure from 
the University authorities the necessary space for erci t 
ing the fossil This was not an easy matter, and great 
opposition had to be overcome, as we can easily under 
stand on looking at the specimen, which measures over 
29 feet in diameter 

Finally it was fitted together, piece by piece, and fixed 
in lu naturalj^itiMi, resUng on a massive pedestal of 
bnekw oik The fiery youthhil zeal of a man already over 
seventy, overcame all the difficulties that arose People 
were astonished at the unusual development of energy 
which this iiUgmarm had caused, and gave it, in gocm 
humoured jest, the name of “ Wilhamson’s F oily ’ 

“ Wilhamson’s Folly " may now be reckoned among the 
sights of England, and Manchester may be proud of 
possessing it, for it represents a last gift, wortny of all 
honour, nom the debased, to the plue which for so 
many years was his home and the scene of his activity 

The author of this notice, who only knew Williamson 
dunng the last years of his life, must not attempt to 
picture to those who lived with him his kindly and 
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benevolent nature, which always retained the freshness of 
youth, or his simple character That would be a work of 
supererogation, for the whole of scientific England knew 
and respected him, and wherever he went he was a wel¬ 
come and honoured guest 1 he writer can only report, 
in all brevity, on the work of Williamson’s life, and when 
asked to undertake this, it was with pleasure that he took 
up his pen for that purpose SOLMS LaubacH 


NOTES 

iHB resignstion of Dr Mliert Oitother, F R S , of the post 
uf Keeper uf /oology at the Natural History Museum, bouth 
Kensington, u announced Dr Gunther has occupied for over 
thirty years the position he now vnestes 

Thp “ Swiniy I ecturcr this year is Dr J G Garwn, who 
will take as the subject of the twelve lectures he purpoiies giving, 
“ 1 he (.eolngical History if Mon 1 he lectures, admission to 
which will be free, ire t lie ilcltvired m the lecture theatre of 
the South Kensington Museum on Mondays, Wednesdays and 
Fridays, it five 1 vi , lM.ginning on 1 nday, October 4 

Ws have 11 iccord the ilcith of two prominent members of 
the medical jirofcssion abro ul \u Dr Dasquale Landi, I’rofessnt 
of Lbmcal Surgery sue essively in the Universities of Siena, 
Uologni, ind Piva, mil Dr Tcxier, Professor of Internal 
Pathilogy in the Medic U School of \lgiers 

Mk Oil vki Us Mill nil I whosedeath at the age of seventy 
hvc occurred on Vugust 2* wis a well kn iwn tngineer and 
shijibuilder He founded the Walker shipbuilding yirti on the 
Tyne i > ud which under his guidance developed into one of the 
Digest in the e luntry In i8h2 tt was merged into the F Iswick 
Company of the present I urd \rmstrong, ami up to the time of 
bis death Mr Mitchell pritlieally supenntendH the whole of 
the shipbuilding work if tht C impany 

Tils AthtH UH! sav thit dunng the lutumn of this yeir a 
monument is to lie unveiled it Osteel, m I ast Friesluiil, m 
memory of the discoverers of the sun s sjajts David and Johuin 
labnciiis Ihe site thvseii is the jilace in the cemetery where 
the gnve of the elder I il niius was discovered abiut nme years 
TgO 

Wfc are informcil by 1 r f Fohn Milne, thit coi imunieationa 
respecting the fransa tioii of the Seismologicil Society, and 
the Sttjmologual fount it, may he addressed to him at Shide Hill 
House, Shide, Newport Isle if Wight, at whieh place a small 
station his been established t record earthrjuakes having their 
origin m distint localities, ind ither unfclt movements of the 
earth s suffice 

Ths innual general meeting of the i edented Institution of 
Mining Engineers will be held in North Staffonlshire, it Shel 
ton. Stoke upon Trent, on Septemlx.r 18 and 19, when papers 
«m ‘The Depth to IS-xluctive Cool measures lietween the 
Warwickshire and I ineishire Goal fields," " (.old mining in 
Nova Scotia, ’ “The Use ofSteelGirdersin Mines,' “Economic 
Minerals of the Province of Ontario, Canada, and “ The Blast 
ing FHiciency of I x|iliisiies are expected to Ire read, and a 
discussion of various pajiers which have already appeared in the 
jyautaettoHs of the Institution may take place \ number of 
excursions are also imnged 

Thb fifth quadiennuil meeting of the International Congresa 
of Otdogy snll take place it Florence, under the presidency of 
Dr V (iiaaB, from Septcmlier aj to sfi. Various discussions 
will be opened by Dr Barr of (ilaaguw, Dr (iclli of Fans, 
Frot Gradenigo of Tunn, Prof A Politatr of Vienna, and Dr 
becebi of Bologna, and (here are in the complete programme, 
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which haijiut been mued, the title* of no fewer than fiffy nine 
ongtnal commnnieation* to be brought before the meeting It 
u hoped that Bntuh otology will be well repreienttd, a* it is 
intended to invite the next eongree* to meet in London, either 
in 1898 or 1899 Pull particular* a* to term* of membership, 
route* hotel*, &c , may be obtamed from Dr St Clair Thomaoi^ 
a8 Queen Anne etreet, W 

An International Congress of Teehmcal, Commercial, and 
Industrial Education is being oiganiaed by the Socidte Philo 
mathique of Bordeaux, and u to be held at Bordeaux from 
September i6 to ai The programme is, we understand a full 
one, and contain* many item* of tntere*t and importance 
A FKATUKK of the annual meeting of the Yoricshirt Naturalists' 
Union, which is to take place at York on October 30 will be an 
exhibition of speamens, photagra|dis, &c showing work done 
during the past year in all departments of the Union It u re 
quested that all members who intend to exhibit will commum 
cate direct with the Local Secretary, at the Museum, York, on or 
before October 21 

Th» vanons medical schools will be reopened at the begin 
rung of October and at most of them introductory addresses 
wU be delivered to the students On October i at St Oeorge s 
Hospital, the speaker will be Mr George D Pollock , at the 
MuMtsex Hospital Dr W Juhns Mickle, and at the West 
minster Hosjntal Dr Monckton Copeman At the latter 
institution Viscount Peel will distribute the prises The intro 
dnetory address at Umversity College will be dehvered by Prof 
J Rose Bradford, and the annual dinner of old and present 
students wiH take place at the Hhtel M^tropole on October t, 
under the chairmanship of Sir Richard Quam, Bart Mr A P 
lautne svill give the address at St Mary’s, and the annual 
dinner will be held the same evening at the H^bom Restaurant, 
Mr Mvlcolm Moms occupying the chair At St Thomas s 
Hospital the pnses will be distnbuted, on October 3 by Sir 
Edwin Arnold, K C I E At Ouy s there will be no formal 
mtroductory address, but on the evening of October I Mr J 
De Ath will read a paper at the opening meeting of the 1 hysicid 
'Society, on “ Our ^fession our Patients, our Public and our 
Press The annual dinner will take place in the Club Dining 
Hall Dr Pye Smith m the chair At the Yorkshire College, 
Leeds, Prof D J Leech will, on October l, dlstnbute the 
pnses and deliver an address. Prof Victor Horsley is an 
nounced to speak at the Sheffield School of Medicine, Mr 
Jonathan Hutchinson at University College, Liverpool, and 
Prof F H Nipier at St Mungo a College At Mason College, 
Birmuigham, Irof Percy Ftankland will deliver the address, 
taking as his subject “ Pasteur and hi* Work ’ 

THb Council of the Institution of Civil Engineers has issued 
a list of suggested subject* fur papers during the sexsiqn 1895 96, 
for which the undermentioned prises may be awarded (1) llie 
Ttlford Fund, left ‘m trust the interest to be expended in 
annual premiums, under the direction of the Counal ’ The 
bequest (with accumulations of dividmida) produces a gross 
amount of ;^33S annually (2) The Manby Donation, of the 
value of about jCioii year, given " to form a fond for an annual 
jitemium or premiums for paper* read at the meetings ’ (3) 
The Miller 1 und, whuJi, with accumulations of dividends, realises 
nearly ;fi40 per annum Out of this the Council has estoldished 
a scholarship called ‘ The Mdler Scbolardup,” and is prepared 
to award one such, not exceeding /40 in value, each year, and 

under the sge of twenty five years (4) The Crompton Bequest 
of £S<^ Ott annual income of which amounts now to ;Ct 3 14* > 
is devotsslto the foundation of ' The Oampton Pine,” tor ** pre 
senutwn to the author of the best paper on th* Construction, 
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VenUlalfen. and Working of Tunnels of Considerable Length, 
or fiuhlig that, then of any other subject that may be selected ” 
(5)TbftDalanceoftheTrevitliickMemonalFnndof;fiooos 9d , 
the iMRcst of which IS £2 IS* a year The list of suggested 
papers, although nut exhaustive, is for too long for us to print, 
but may be had, with further information, upon apphcation to the 
Secretary of the Institution 

The Royal Academy of Medical Physical, and Natural 
t Sciences of Havannah, at a meeting held on April 38, decided 
to ofln amongst other pnses, mostly for medical essays, one— 
the Cafiongo Prixe, value 350 dollars in gold—for the best essay 
on “ The PharmacologKal Study of the 1 hud Extract* ” The 
competition, which u open to any person whether belonging 
to the medical profession or not, will be closed on March 19, 
1896, by which date Ml paper* must be sent m, written in 
French or Spanish, and sealed, with a motto on the mtemal 
envelope, and in another envelope beanng the same motto the 
author’s name and address The adjudication will take place on 
May 19, 1896, when the pnres wnll be distributed to the sue 
cessfol competitors Further particulars may be obUined by 
writing to the Secretary, Dr Vicente de la Guardia, Havannah 

Unukx the active presidency of the Earl of Derby, a vigorous 
effort u being mode by the British Dairy Farmers Association 
to give a helping hmd to one of the most important branches of 
agnculture, dairy formmg, and its allied mdustry of poultry 
raising At the twentieth annual London Dairy Show, to be 
held at the Royil Agricultural Hall in October next, prizes to 
the value of £2$lS, m addition to 143 gold, silver, and bronze 
medals are offen.d for compeution in 451 different classes, m 
many of which a keen contest is already assured 

An interesting memoir ha* been recently published by Dr 
Max Muller on the effect of fever temperature upon the growth 
and virulence of the typhoid bacillus In view of the conflicting 
optnions which have from time to time prevailed on the manner 
m which a high temperature affects the agent of infecbon in 
cases of typhoi 1 fever, these results ore of some constderable 
{NBCtical interest Ihusm 1882 we find Jorgensen ventilating 
the idea that the development of the morbific material in the 
system m cases of typhoid fever might be retarded by greatly 
r^ucing the temperature of the body, whilst other authorities 
have os confidently stated that the feverish rise in temperature 
was capable of distroying the typhoid organism, or, at any rate, 
hindenng its development Both of these opimons are boWd on 
very slender experimental evidence Dr Max Muller has car 
ned out 1 senes of researches in whieh he has carefully recorded 
the growth of the typhoid bacillus at vanous temperatures, and 
he states that when preserved at about 40* C this miciobe takes 
five minutes longer to proliferate, or produce a new generation, 
than when it is kept at a temperature of from 37 5* to 38 o" C 
respectively, that is to say, in the absence of all adverse cucum 
stances, under the most fitvourable conditions, as many as forty 
five generations if typhoid baeiUi may proce^ m one day from 
a single parent bacillus at the marma/ temperature of the body, 
whilst at about 40* C thirty mne such generations may be 
elaborated In crnsidenng these aj^ialling figures it must, 
however, be remembered that such an uninterrupted multiphca 
Uon of the typhoid bociUus does not necessanly take place m 
the human system, the conditions which surround it m the 
latter case are of a fiur more com plica t ed and subtle character 
than those which obtained m Dr Mbller’s laboratory culture, 
tube' But these resulU show that a fever temperatur* of about 
40*C I* not able to destroy the typhoid bacillus, oe to affect ft* 
growth to any considerable extent ; even higher temperature* of 
41 S* fo 4X o* C were also incapable of amuiiil«H«g this 
miciobe, and typhoid baedh kept for sixty two days at 43*0*0 
showed subsequently no abotemait of thw vitahty. A* regsnl* 
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the effect of «uch tempentnrei on the virulence of the typhoid 
tMolIns. Dr MOUer statei, bat only u the remit of verj^liiinited 
experiment*, that he could detect no difference in the tj^vicur 
u Oils respect of those kept at if and 40* C respecbvd^. 

A siODinsD centesimal system of subdimding time and 
ai^lar measures is advocated by M H de Sarranton, in the 
XtPM ScuMttfii/tu He proposes to Ktam the hour as a lundai 
mental unit of time, on account ofits universal acceptance, its con> 
venience, and the hopelessness of the task of altering it But the 
hour should be divided into 100 muiules, and the minute into 100 
seconds Thu* each new mmute would be three fifth* of an old 
nunute, or thirty six seconds, while the new second would be a 
little over a third of the present second Two of the new seconds 
would cover the time cf a brisk step h^ the accelerated pace 
used in the French army The new second is the time taken by 
one semi vibration of a simple pendulum la 9 cm long Time 
could then be consistently expressed in hours and decimals 
Thu* 8 3348 h might be read 8 hours 33 (new) mmutes 48 (new) 
seconds, and calculations involving tune would be much aim 
plified. Clock and watch dul* would be subdivided mto hours, 
as usual, but the smaller divisiuns for the mmute and seconds 
hands would be hundredths of the circle instead of sixtieths, 
and every tenth division srould have to be slightly marked 
For angular measurement, M de Sarranton propose* 340*, 
mbdivided mto lOO mmutes of too seconds each, *0 that they 
could be converted mto hours by shifting the decimal pomt one 
place to the left 

A FEW particulars of the new mouth of the Vistulaare given 
in the Globut It was made by regulating the old branch going 
into the Baltic, which was straightened md shortened from ten 
miles to four and a half, while the channel was broadened by 
shifting the dyke on the left bonk six miles to the west At 
the same tune, the Danzig branch was cut off by a kick This 
uariiil ptLce of work will not only make the Vistula more acces 
sible, tet will prevent the disastrous flood* which caused far 
reaching destruction m wmter and spring, near the month of the 
river The work cost a millun piunds half of which was 
borne by the distncts concerned, and half by the (icrman 
Treasury 

The current number of Iht ffnttsk Medual Journal has a 
note on the vision of School Bond children, based upon a report 
of Dr James Kerr, medical superintendent of the Bradford 
School Board The testt employed were designed to detect 
every child who had not good distiiit vision with one eye at 
least, the bst of children thus obi lined including those with 
defect of distant sight from all causes remediable or otherwise 
Such a list having been made, it wss an easy matter to mort 
fitlly exomme all the children thus tabulated, and to classify and 
deal with them as might be necess-uy In the report, tables 
are given’showing the number of children examinid, and the 
percentage of defethve eyesight in the different standards from 
one to seven A perusal of Dr Keirs report wUl, in the 
opinion of our contemporary, well repay thw who have to 
conduct similar examinations of Urge numbers of school childicn 

We have received from the Deutsche Seewarte (Hamburg)the 
report of lU Ubour* durmg the year 1894 The duties of this 
institution differ matenally firom those of the German Meteor 
ological Institute (Berbn), whose report we lately noticed, mas 
much os the former deaU specially with weather predictioa and 
marme meteorology In both of these brandies great activity is 
shown, and sve have frequently referred to thf uiefut work 
earned on The detailed discussion of the meteorology of the 
vanoua oceans, for the benefit of seamen, the preparatioa of 
synoptic weather chaits of the North Atlantic Oc^ for the 
aidvancement of pnuflical meteorology, and the publication of 
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observations taken m remote ports of the srorld, are noteworthy 
instances of the mdustry of the insdtation For the purpose of 
obtaimng information reUtmg to mantiine meteorokigyi it ha* 
not only established many agenmes m German ports, but the 
ConsaU m several foreign ports, inelnding Enghsb, also take port 
m enbsting observers and supplying the necesmry registei*, the 
result bemg that about 430 voluntary observers were co operating 
at the end of the year m the mercantile marine alone 

The annnal report of the Department of Mme* and Agncnl* 
tore. New South Wales, for the year 1894, has come to hand. 
In It reference is made to the resignation of the position of 
palseontolegMt of Mr Robert Etheridge, occasion^ by his 
accepting the curatorship of the Australian Museum Mr. 
Fthendge will, however, we are pleased to notice, still retam 
connection with the deportment, having, the report says, volun* 
teered to act as honorary consulting palaeontologist 

We have received from the Keeper of the Manchester Museum, 
Owens College a new handy guide to the museum, which ho* 
been compiled for the purpose of indicating cursorily the principal 
objects in the building and its general anangement, for the 
benefit of visitors whose time is limited To thoM who can 
affird time to pay several visits, the illustrated guide is recom* 
mended as being more complete and useful 

Tub new pert of the Autrjuui, Sir B Ward Rmhardson’s 
quarterly, contains srticles on “ Cycbng and Heart Disease, ’ 
‘ The late prevailing Fpidemic, ’ and, with portrait, " John 
Abemethy, F R S * 

The additions to the Zoological Society’s Garden* during 
the post week include two Macaque Monkeys (Btacaeus cyno- 
mo^put 6 9 ) from Indm, presented by Mr Hugh II CoUis, a 
White tailed Sea Esgle {Jfa&alm alkmUa) from Northern 
Russia, presented by Mr Robert Ashton, two Red backed 
Shrikes {iMmus tolluru), British, presented by Mr C Ingram t 
a Natterjack Toad {.Bufo calamUa) from Surrey, presented by 
Mr Hanley Flower a Melodious Jay Thrush (Leuiodioptron 
(onorum), deposited a — Capuchin (Cttus f d), a Porto 
Rico Pigeon (Columbi corenm) , a Vinaceous Pigeon (Columia 
Muofoa), 1 Bam Owl (Strtx Jlammoa), seven Adorned Cera 
tophrys {CtratofArys omata) from Brazil, purchased a Orest 
Kragaroo {Macrofus gigantui, d), a Rufi^ Rat Kangaroo 
(Hyfstprymnm rn/fscem, d), a short headed Phalonger 
{Bel$Jtus bmuefit), bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
The Foaus 01 JtiiiBas Sateuitks— A paper, by Mr 
S I Bailey, on the f »ms of the discs of Jupters satdlltes, i* 
communicated by Prof L C Picketing to the current Astro^ 
ihysuai Journal A number of obsenrations of the satellites 
luu been mode with the thirteen inch refractor at the Arequipa 
Observatory, and the results were “ Under the best condition*, 
that IS, with the instrument m Mifoct adjustment and good 
seeing, satelhtes II, III and IV were always seen round. 
Satellite I was twice wen having an apparent elongatiiMi in the 
same direction as Jupiter In both case* the satelBte was near 
the planet On the second occasion, I, when off the disc, but 
near Jupter, appeared elongated, but an hour later, plainly seen 
on the disc of Jupter, it appeared Mrfectly round On the 
other hand, the shadows of I and III on other nights were 
seen eloiMted Several occultations and transits were observed, 
but the umb of Jupter was not seen when to me, it gave any 
indicatioa of transparency . During the hours given, we 
foiled to detect any systematic change fbtm m any of the 
sotelbte* These obsirvatioiis, scattered through the cloudy 
season, may not be the best poonble, for the same observer* and 
mitmment m Arequipa, neverthelcs* it does not wem probable 
to me that anyfir^nent penodio recurrence of on ellipticity, 
^iproximatiiig in amount that of Jupter itself, a raid have 
escaped deteiflfon * 
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Lihbmbris oi> Swim's Comet —The following elemenu 
and ephemem of Swift’i comet, the reappeannce of which was 
announced last week, have been computed Dr Berbench, 
and are publi^ed m Edinburgh Circular, No 45 The ele 
ments are deduced from the obacrvationa —Mount Hamilton, 
August ai, Nice (M Tuvelle), August 24 , Hamburg, August 
as 

Another observation of August 23, made by Mr J Witt at 
tht Urania Obs«.rvatory, Berlin, is closely r^esented by the 
ci^emeris Dr Berbench thinks the comet wm possibly belong 
to the group of periodic comets with short revolution 


1806 1834 interval, with a maximum at 1816, corresponds to a 
maximum of sun spot and to an intense ^schtrvtrUtn from 
1814 to 1824 The thud and fourth per^s are also likewise 
explained 

uses are also made out for the secular variations in the 
climate, and a suggestion is thrown out that if we mav look upon 
“ Kometen als stark elektnsche Massen, ’ then at the times of 
their maximum number and least dutances from the earth, small 
induced currents may be set up, which will be recorded by the 
magnetic needle this latter question has not, however, been 
investigated 
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CoMFTS AND iHi St N Slot Pfbioii Since the discovtr^ 
of tht penodicity of the sun spots, investigations have shown 
that many terrestrial phenomena are, and others may bt tlosel) 
allied to It rhist are geniratly lookeil upon as results due to 
the variation in the sun If it were found that comets had 
an eleven vcailv iKnotl, wc shouki have tht question before us 
as to whttntr this peritKl be the result of this ]ienod or whether 
the iKHod depended to a eirtain extent on this periodical 
lometare influx It the sun is has been supposed, were fed, so 
to speak, with cometary mitter then the spot period would 
naturally be dependent on some external source ot supply such 
as this But since the solir itmospherc has a cireuhtion which 
seems now to have lieen fairly shown to be the cause of this 
l>enodiat}, such sn outward supply of energy is not thought now 
to he of such importance is would have been the ease some 
years sgo This does nut tske away the interest, however, from 
Herr J Unterwegers mvestq,iUun concerning the connection 
of spots and appearances of eomets, but would rather instigate 
It The author has, by a stnet examination of the elements of 
the larger periodical comets, obtained a function which can lie 
rejwcsenttd mathematically by a formula, and from which an 
eleven yearly penexi since 1740 can be reengmsed hrum the 
}iar 1833, also, the maxima and mirama points fldi together, with 
out exception, with those of the sun spot curves In determining 
the lenmh of the period, the ampbtude of the period was set 
for each senes as a function of the length of the period, and 
then each vslue for the duration of the penod ascertained The 
calculation was so arranged that two neighbounng values, which 
msde the amplitude a mimmum, were also determined The 
values hr the function came out as 8 68a, 11 aa6 , 13 365 years, 
those for the senes showing the relative’number of sun spots 
being 8 721, It 254, 13 424 years 

To determine also whether the potnb of maxima and ramima 
for the function were coincident with those for the senes showing 
the sun spot numbers, the curves drawn from the values denveo 
comcidea to such in extent thst a secondary maximum could be 
recofmiscd on both of them in similar pasitions 
Other results which tht investigator indicates os having lieen 
shown are —The idenMcatiun of the thirty five yearly sun wt 
penod, the function giving larger values in 1778, 1816, 1848 
and l88a, and smaller minima in 176a, 1806, 1834 and 1867, 
the time between two successive nuudma being in the mean 

^^^ISuUr penod 1764 1806, with maximum at 1777-80, 
coiMdat with a secular maximum of sun spots and a liurge 
glHtcherrertlars which began in 1768 and ended about 1785 llie 
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THE SIM’S PLACE IN NATURE^ 

\I 

The Clock Kate 

Ti(» proper regulation of this clock error and consequent 
“trail of the spectrum across the plate parallel to itself are 
essential to the success of photographs taken by the objecUve 
[wisms The spectrum of a bright star must obviously be made 
to trail more quickly than that of a fiiintcr one, and s shorter 
exposure is sufiicicnt &nce for the same clock error, and in the 
same time, a star near tfie pole will give a shorter trail than one 
nearer the equal ir, ileclination must also be taken into iccount 
Keeping a constant clock error, equal widths of spectrum for 
stars of different ilrchnations may lx. obtained Iiy lengthening 
the time of ex|>usurt for stars away from the equator, but in that 
case, the stars near the pole Would lie over exposed in relation 
to those nearer the ojuator 

The exposure given to stars of equal magnitudes should 
evidently be the same, no matter in what part of the sky they 
may be situated ma the clock error should, therefore, be 
increased in proportion to the secant of the angle of declination 
The light ratio of stars being 2 S12*, whea » expresses the 
difleance in magnitude, the lime of exposure must vary m the 
same proportKin and the clock error in inverse proportion 
Thus, where 5 minntes^^tposure is sufficient for a hrst magnitude 
star 31 minutes is reipttrM to obtain a folly ex|K>ied spectrum 
of a star of the third magnitude This Kw, however, only 
applies to photographic magnitudes and must he modified 
according to the type of spectrum or the colour of the star 
The iM staa, being much weaker in blue md violet rays than 
the yellow or white stars, require much longer exposures than 
white Stan, of eijusl magnituile To obtain 1 spectrum of 
0 Tegasi extending t > the K line, for ex imple at lesst three 
lime'rte tsp isurt reijiiiad by a white stsr of similar magnitude 

tor eunvenieiilly adjusting the exposures, tables hast, been 
constructed wimh sli >w at a glance the {xisition of the regulator 
for X star of giv en magnitude and declinstion 

It 18 obvious that with an instrument of high dispersion, the 
number of xfirs it ii, possible to photograph is very limited, as 
the long exposures reciuired for the fainter stars are impractic 
silk, and, even if jxissible, the definition of the lines would be 
destroyed by stmosphenc tremors 

Hence, it is at present only posuble to photograph the speedm 
of the faint stars on a very small scale With an objectivre of 
8 inches aperture and 44 inchu, focal length, and a pnsm of 13“ 
refracting angle. Prof fockeiuig has photographed the spectra of 
stirs down to the eighth magnitude These spectra are about 
I centimetre long, and a millimetre broad, and though they do 
not show a very great amount of detail, they are sufficient to- 
reveal the type of spectrum 

With sn instrument capable of photographing faint stars, a 
laim number of spectra may be taxen at one exposure, but, 
witn the instruments of larger dispersion, this is not generally 
the case, as there are few bright star* of nearly equal magmtude 
sufficiently close together 


The hUitn alCentre! 

I consequence of the great accuracy required in the dnving 
of the telescuiK when long expenures are n ec e ss ary, the 10 men 
equatorial ha* been fitteil with a simple and inexpensive form of 
electrical control This is a modification of that designed by 
Mr Kussell, of the Sydney Observatory * The exuding driving 
I RtviMd fmoi shorthand notn of a tomae of Lectures to Wortunc Men 
-1 the Moicum of Pra,.iiud Ocoloty donna November and Dcoenber, 
1(04 (Conlinucd from pace 445 ) 

TVomtkfy \otim V iTli p 43 1890.91 
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year ha« lieLn altered «> that the driving rod performs iti reiolu 
turn in a becond, and the motion u then communicated to the 
driving acrew thr^h a small worm wheel The dnvtng tod 
IS vertical and in two parts, the lower portion ending m a bced 
ratchet wheel, 3 inches m diameter, and with aoo teeth Thi 
upper part of the rod ends in an arm at right angles to itself, and 
this arm carries a ratchet of smtablt shape held down 1^ an 
adjustable spring An electro magnit connected with the con 
troUnv pendulum, is arrai^ed so ns to only permit the ratchet 


pass It once a sc 


; 43) If the clock be dm mg too 


ir images on the enlarging plate 
:h have a semblance of the true 



({UMkIv the ratchet is held uitil th stop is raised by th 
pendulum When held in this w-iy the latehct is lifted out of 
the teeth and the dnving cl lek itself is not affected 
In order Ihst this form of contrcl may be effectiie it is esseii 
tial Ihsl the clock should be g nng 110 quickl) as it is only 
camble of retarding the driving ril 
The contrilhng pendulum is >f course regulated t > the rate 
reouired for the particular star which is living photographed 
In Mr Russell s f irni of control the two parts of the dm ing 
rod are connected by friction plates It was found howeser 
on testing this arrangement that when the upper pirtif n was 
held by the electro magnet the rate of the gosemors was seriously 
retarded hence I introduced a ratchet wheel and its working 
leaves nothing to be desired 

EiUaiiemenls of thf Vcjttftrt 

Man) of the nentives taken hsse I een enlarged about nine 
times on glass, and further cepies base been liken on bromide 
paper, bringing the enlaigcment up to abi ut twenty five times 
the size of the original 

Owing to various causes the phot igraphie spectra ol tamed by 
the method of trails show irreculanties resembling the lines along 
the spectrum observed when the slit < f a speetroscope is partly 
dog^ with dust It has been n iticed that the period of the 
irregubuities u equal to the time of revolution of the mam 
dtising screw of the telescope and hence they may be accounted 
for supposing the dnving gear to he mecfumically imperfect 
In that case some of the p^lel lines which, by their yuxta 
position form the broaden^ spectrum, are superpoaed, while 
others are drawn apart, thus ginng nse to da^ and bright lines 
parallel to the len^ of the spectrum These Imes are more 
af^iarent in the case of bright stars than bmter ones If the 
telescope were dnvon with perfect regnlantyand the atmosphere 
were qmte steady, We should olitam a qiectram Af uniform in 
tensity along its width This condition has very nearly been 


The irrqpilantiet above desenbed are eliminated in the en 
larged negativea by giving them a very slight up and down 
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holder ^ been constructed m which tlie necessary mot 
given to the negative by a small dnving clock 
A dugram of the arrangement is given below The 
drawback to this method is that defects of the film are apt t< 
produce, by a successii n of their m ' ' ' ' 

lines (generally very bint) which h 
spectrum lines 

To distinguish the real lines from the artificial ones, a direct 
enlargement of the spectrum is made on the same 
plate alongside the other, the to and fito motion 
Ixnng dispensed with By a companaon of the 
tw) enbrgt 1 stnps, one can see at a glance 
which art the true Imes of the spotrum, and 
which are those produced by small irregularities 
f n the him It may be slated that l)r ^heiner 
has also used a somewhat similar method to 
the one discnbed the only diflerence being that 
he cause I the plate on which the enlargement 
was t lie taken to have the oscillating motion, 
mstesd of the onmnal negative The method 
employe I by me though n account of it had 
been published had b^ in use for some time 
I tforc Dr Seheiner s method was announced * 
My olnetl was not so much to obtain photo 
graphs \ the spectra of 1 large number of stars, 
HS t> study in detail the spectra of compara 
lively lew hence many of the stars have been 
I ht tugraphed several limes with special ex]X>sures 
md foci I >r cliflcrcnt regions of the spectrum 
ks in the esse of stmlar spectra observed by 
eye the phot igraphic sptetrs vary very con 
sidersbiy in passing fr nn st tr to star 
In the classification of stsis adipted from a 
considerati >n of the visual observations, only the 
broader diflcrenccs m the spectra have ncen 
taken int > account Prof I u kenng however, 
has suggested a provisional classification m con 
necti m w ith the Henry Draper Memorial nhoto 
graphs of stellar spectra but this chiefly rt lates 
to photographs taken with small dispersion 
New that I has oecsme |x>ssible to obtain laige dispersion 
photographs of the si uIra much more detail is revealed 
and hence I determine J I j deal with the presence or absence or 
changes of mtensity of individual lines t > 1 greater extent than 
I rtf I tekenng has Itne m his olmrvations so far puMisheil 



In the first instance, I irrangcd the vanous stars of which the 
speetpa have been photographed m tablet, snthout reference to 
any of the exuting classsficatums, and not taking into account 
the finer details 

The basis upon which this first grouping was ftnmded is the 
extent of the continuous abaorpdon at the blue end of the 
spectrum Such ^ distinction wras not possible in the case of 
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trfK obtervaboiu, and it u onlyb]t photographi that a claaaJica 
tion from thu pomt of view can be made 

Some ipectn ihow a lemarkable contmuoua absorption either 
in the ultra violet or violet, in other* thu abaorption extend* to 
aboDt K, whiUt in a third dau it reaches as fru as (i 
Thesi considerations nve four marked t^pa Each of these 
main groum are next kub divided mto sub gr^pa by the moat 
markra differences in the spectral line* 1 do not propose to 
give the detailed inquiry in thu plaee 

The important fact which stood out when the photographic 
attack hao got to far was that, whether we take tht var^ng 
thicknesses of the h^ronn lines or of the lines of other buh 
stances at the basis tor thi arrangement the spectra, it was 
not poMible to place all the stars in one line of temperature, 
but ft wu necesasry to arrange the stars in two senes 
When thu sorting was com{deted, I was m a position to con 
aider the various divitiont of the photographic spectra thus 
amved at, m relation to the group* which were previously tiw 
gested from a diaciusiun of eye obaervations It is clear that iTI 
got the same results the firtt condusiom wunld be strengthened 
We have therefore, to inquire how for this condition it aatu 
fied bv the matt of new focts at our di^xual Thu mvolve* the 
convdemtion of some pomts in connection with the meteontic 
hypothesis and it must specuUy be borne m mind that the 
fruidainentsl difference between mine and other classifications u 
that it demands the existence of bodies of increasing at well as 
bodies of decreasing temperatures 
Since in my classification Ihe connection Ijctween nebul* and 
stars u insistM on it was necessary to obtain a spectrum of one 
of the brightest of the nebul-e as a term of comparison The 
nebula of Onon was selected and a jihotogmph taken with a 
30 inch silver on glass reflector in February 1090 Thu photo 
graph contained 54 lines which were earefully taliulated tor the 
purposes < f the cumpanson to which reference has tieen made 


T)u CempUx Ortf^tn ef tXt Sft. tra of itthula 

On the hypothesu, the bright hnes seen in the nebul e should 
have three origins 

(I) The lines of those substances which occupy the greatest 
Volume (or largest area in a section), in other words the lines 
of those substances which are driven furthest out from the 
meteorites and occupy the interspace* when possibly they may 
be rendered luminous by etectncity Chief among these frt m 
laboratory experiments we should expect hydrogen, and next 
from the same expenments we should expect gaseous com | 
pounds of carbon 

(a) We are instified in assuming that the most numerous 
collisions wUl be partui ones grates—sufficient only to pro 
dnee comparatively alight rises in temperature The nebula 
spectrum, so far as it is produced by thtt cauie, will therefore 
depend upon the phenomena produced in greatest number, and 
we may hence expect to find the low temperataic lines of 
various metallic sufaatances 

(3) In addition to the large number of partial colliaions there 
will be a relatively small number of end on coIlisKms, produaiu 
very high temperature,* and so fiu as this cause is concerned 
there will be some lines produced which ora associated with very 
hi|^ temperaturea 

Comhuiiiig these conclusions in the ipectra of nebula; we 
should expect to find endenct of 

Hyilro^ and compounds of carbon 

Low temperature metallK lines and flutiiigs 

Lines which are only produced at very high temperatures 


Tht Ptuuife to BngtU hm Sturt 

On the hypothesu the lines seen in the qiectra of bright line 
stars should in the main, resemble those srhidi appear in nebnbe 
They will differ, bowevar, for two reosoiu — 

(1) Owing to partui condensation of the swarm the hydrogen 
area will be icitncted and tbc bn^ bnes of hydrogen will 
lose thar piominenep, the volume oocupied by the carbon com 
pounds ml be reUfively increased, and the brightness of the 
carbon bands svill be enhanced 

(3) C>n account of the increased number of coUiuons, more 
meteontM anil be rendered incandescent, and the continuous 
spectrum will be brighter than in nebufae 

> Xor Soe Proc , toL xlui P I5«- 
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Stott of JntroattHg Ttmperaiun 

Inilully, each pair of metewitck in collision may be regarded! 
as a condenMtion 

Ultimately, when all the meteontea are volatilised, there anil 
only be one cundcnsatioo, m the shape of a spherical mass of 
vapour Between these points there must be other conditions 
(Stage I ) At the sta^ of condensation immediately fr>llow> 
ing that of the bright line stars, the bright lines from the inter* 
space* will be masked by corresponding dark ones jproduced by 
the absorption of the same vapours witrounding the incandtseent 
meteorites One part of the swxrm will give bright lines, 
another dark lines at the tame wave lengdit, and these lines yiU 
therefore vanish from the spectrum The mterspoces will be 
restricted w> that absorptian phenomena will be m excess, and 
the first abaorption wiU be tmt due to low temperature vapours, 
that IS, fluting absorptions of vanou* metals The radiation 
spectrum of the mterspace will now be chiefly that of the com 
I pounda of carbon Under these conditions we know from, 
laboratuiy expenments* that the amount of continuous absocp 
tion at the blue end will be at a maximum 
(Stage a ) With Amber condemation the radiation spectrum 
of tin. interspaces will gradually duappear, and the fluting ab 
sorptions will be repined by dark lines, for the reason that the- 
incandescent meteontea wul be surrounded by vapours pro 
duced at a higher temperature, the number of violent collisions, 
per unit time and volume being now greatly increased This- 
dark line spectrum need not neemsanfe resemble that of the Sun 
(Stage 3 ) Thk line absorption and the continuous absorption 
at the blue end of the spec^m will diminish as the condimsa 
tions arc reduced in number, for the reason that only those 
vapeuts high up in the atmoaptores turrounding the condenm 
tions will oe competent to show absorption phenomena, ns 
consequence of the bright continuous spMtrum of the still du 
turbed lower levels of those atmospheres 
Among tht moa important lines which will duappear at this, 
stage will be those 01 iron, for the tauon that there will be 
bnght lints from the iniirspaces occuwing the wme poauions 
as the dark lines produced by the absi^ion of the vapour 
surrounding the stones 

The number of violent collisions pet unit time and volume’ 
being Airthir increased, we should expect the absorption of very 
high tem|)emture vapours 

Tht HotUtt Stan 

Ultimately, then wt should ex))ect that the order of tht 
absorbing layers will fiUow the original oider of the extension 
of the vapours r lund the meteontes in the first condition of the 
swarm and the lines seen bright in ntbuke, whatever their 
origins may bt shwld therefore appear almoEt alone as dork 
lines in the hotter stars and the hydrogen especially should 
have lU lints broadened with each increase of depth m the 
atmosphere The cintinuout absorption at the viulet end ut 
the s^trum will be at a mimmum If when the hydrogen 
lines are thick the swarm u not yet completely condensed, 
that la, if there be ntbulous matter surrounding the central 
mast of vapour, a fine bright line will be seen dosm the centre ot 
each dark one 


Start of Detrtattng Ttmpemtitr* 

When we cunsidtr the cooling condition, thtt u, what hap. 
pens when the temperature of the mass of vapour u no longu 
increased by the foil towards the centre of meteontes compoJng 
the iratud swarm, we should expect to find the phenomena 
indicated below 

(Stage I ) The hydrogen linei will begin to thin out, on 
account of the diminishing depth of the absorbing atmosi^iere, 
and new lines will aiipear 

The new lints wul not necesranly be the Mine as those 
observed m connectuxi vnith tho stars of increosina temperatnte * 
In the latter there will be the perpetual expWons of the 
meteontes affecting the atmosphere, whereas in a cooling mass 
vapour we have to deal with the absoiptioa of the highest 
layen of vapours. Thoae hnes which will first make their ap¬ 
pearance however, will be the longest low temperature lines ot 
the various chemte^ elements 
\ 1 Ixxkycr uid Kobwts AmMn Roy Soe Pooc t»7j p 344 

* Roy Soe Pne vd xlv p il* 



September 5, 1895] 


NATURE 


449 


when the ueocpuon of the hotter lower layen mekek itielf felt 
the tpectiB will ihow the high temperature apectra of the vanout 
chemical dementi, diowing many more linei The difference 
between these and the hnes seen in ktari oi increasing tempera 
ture should be one due to the different percentage composition 
if the absoebing layers, so hr as the known Imes are 
concerned 

With this increasing line absorption there will be a recurrence 
of the contmuous ahwrpbon in the ultra violet 
(Stage 3 ) With the further thinning of the hydrogen lines 
and reduction of temperature of the atmosphere, the resorption 
flutmgs of the compounds of carbon should come in 
So much, then, for what we should expect, assuming the 


hinter, and the carbon flutmgs and the continuous spectrum to 
be butter than in nebuLe 

{a) TTie hydrogen line> an. deadedly less prominent Indeed 
they were not recorded at all in the e^ observations of 
7 Argfls(Aig Oeltr , 17681) of Wolf and Kayet s second and 
thud stars m C^nus, ‘ but they are shown m Prof Pickering’s 
photoora(dis. 

(A) In my previous discussi n of these bodies ^ I showed that 
there was evidence of a very considerable amount of carbon 
raduitioa m the visible r^on of the spectrum Subsequent 
work and an examination of I rof Pickering s photographs have 
strengthened this view 

(f) There can be n 1 question as to the c intinuous spectrum 
being brighter in bnght line stars than in nebuke 

Stars of In rtastng Ttmptratart 


The photographs of the spectrum of the Onon Nebula show ! 
lines at wave lengths which approximate very closely to the lines 
of bydro^, to flutmgs which appear m the spectra of com 
pounds of carbon, to a fluting of m^nestum at J006, and to the 
longest flame hnes of iron calcium and magnesium 

Ine chromospheric Ime designated 1), 1 m been recorded m 
the visaal spectrum of the Onon Nebula by Dr Copeland * an 1 
the observation has since been confirmed hy Mr Taylor t 
The line which is always associated witn D| m the spectrum 
if the chromosphere vis that at k 4471 (Lorensonrs /) u> 
also shown in the photograph of the spectrum of the Orion 
Nebula 

The requirements of the hypothesis with regard to nebuK 
are therefore met m every point so far eonsidered l^ the new 
facts 

Dividing up the lines into the three imxips of origins sug 
t,ested, we have m the case of the Onon Nebula — 

(a) Spectrum of laige interspace (s that of non comlensable 
gases dnsen out of the meteontes) = lines of hydrogen 
nutings if earbon 

(fl) Spectrum of vapours piotluced by the large number of 
partwl collisions ae fluting of magnesium at A <ao6, low tern 
perature hnes of iron calcium and magnesium * 

(r) Spectrum of the vapours produced at a very high tern 
perature by the relatively small numl» r of end on collisions 
The soUr chromosphere may be taken as indicating the spectrum 
associated with this very high temperature a chromospheric 
lines, D, + A 4471 


Bnght Lme St in 

Prof Pickeniqt has shown that the Draper Memorial Photo 
graphs (copies of which he has very kindly forwarded me) 
prove that bright line stars are intimately connected with 
the planetary nebuU, the Imes in the spectra being almost 
identical 

The mam point of difference is that the chief nebular line near 
A 5006 IS not seen m the spectrum of bright bne stars, and this 
no doubt IS due to the relative absence of feeble collisions as 
condeneation goes on The brightening of this line m the spectra 
of Nova Cym and Nova Aungm, as the stars faded away is I 
suflScient evtdence that it is associated with low temperature, and ' 
hence it is not surprising to find that it is absent from thesjieetra j 
of the bright line stars, which on this hypothesis are hotter than 
the nebube, since they arc more condensrf 

I have stated that we should expect the hydrogen Imes to be 


* I have peevtously nvm tvufsiKe deduted frm eyt o 
m d i csi i ji e the prsmm J othsr low tsaiper tur* flutug* J mai 


Silica the lactnrss wen debvered (end in this I ueuasniad a paper 
bed pieviowly not In to the Soo^) thtTW oT^ 

orti e A hn been eiwretoeilr atrenatlwnMl by the dmoveiy of a new 
«c or (ineerhich the sfteAm indicates are e e s nn eie d with the ooe 
log the Rne D$ which I diacoveied in 186S and nannd belnun These 
r gsaai contain many him in addiino to Dj and 4471, which appear both 
Ihe sdarcInraaeapbireandiicImUor Onon and start of incraasmi tern 


(a) Absence of bright hnes 
(d) The presence of dark metalhe flutmgs 
(c j The presence of bnght carbon flutmgs 
(<0 Continuous absoriMiun m the violet 
Mai^ >f the stellar |m it graphs answer these rcqmremcnts 
(a) They show m bnsht lines under normal conditions but 
if Ae star, an. vatuible Die disturbances which hrmg about the 
change of luminosity at mixtmum, produce bnght Tines m the 
speetrnm as in the case f the spectrum of Mira Cell photo 
graphed by 1 rof I ickinr g 

(«) Dark flutmgs have Ixen photom]flu.d m several spectra 
( ) Tht ph itographs appear to dtow the actual presence of 
carbvn radiation further ph I jgrephs are hemg obtained to carry 
in the inquiry * 

The stars of this class which have already been |>hotagraphed 
at Kensington an well advanced in condensation os indicated 
by the numerous dark lines and all the fluting both bright and 
dark are confined t v the regim less refrangible than (J We 
sh mid therefore n>t exjieet t get the more refrangible carbon 
flutmgs ft 18 among the least condensed stars that we should 
expeet the bright carbon to be mon manifest, and indeed m 
the spectrum of Mira Ceti phitugraphed by Prif Iickenng 
there is strong evidence >f the pte^nce of one of the more 
afrangible ar^n bands c tmmencmg at A 4215 
(/) The photograph folly demonstrate that there is a very 
rvnsiderable amiunt f continuius absorption m the ultie vii m 
or violet 

It must be sdded that the sequence of the spectra phe tographed 
resembles that deduced frini eye observations and the wop 
derfol thing is that the i bservations of Duner will bear the severe 
test which has thus been applied to them 
(Stage a ) At this stage we should expect— 

(a) Diminution in the amount of continuous absorption 
(A) Spectrum consisting <f dark metalhe hnes hut possibly 
diftetmg from the solar spectrum 

These conditions are fulfilled by the stars if which a Toun 
and 7 Cygm may be taken as lypw The contmuous abs rption 
IS lei^ in the latter These spectra show numerous metallu. 
hnes but they do net exactly resemble the solar spectrum 
’ The hydri^n lines are eoinpaxatively thin white other lines 
have very different intensities as compared with lines in the Solar 
spectrum 

In these stars we have to deal with the varying volatilities of 
the meteoretic constituents of the swarm, wlnlt m the case of 
stars which are cooing we have to d^ with successive cum 
binalions rendered possible by the fall of temperature m a 
gaseous mass Hence differences in the spectra are to be 
exiiectcd 

(Stage 3 ) The phenomena which would be expected on the 
hypothesu at thu stage are folly satisfied by such stars as 
• Cygm, 3 Orionis (Ononis • Persei In these stars there is 

«■ 

>8alM4Usiil sya obMfvatio < by myMif sad Mr fowler seemed to leave 
no doubt as to ike pnttDce of these bfoifat carbon flunMS (4r<>| itc Pru 
voi ahnep 40) Dr Opela I had prevwusiy made i^nnant bssnations 
of Nova Orwnu with refenneo to thu point {JtiontUf \ otters vol 
alvi p Iie)v and be identUUd ono of Ifaa brufai bands as the great hydro* 
oatbon band seen m tke spe ctrum of every co me t that has been examined 
under lavaarabie utcumstanecs Rafirniig to Ms observanom of a Orionu 

with Ibis dapeeswn) truk the bn|bt simcs towards tU blue of Uundrs 
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n I contmuou'* absi>r|itinn in the Molet or ultra \iolet, and the 
sMctrum u one with lumple line abfeorption, the iron line*quite 
dikappeannf, after such a star as a Cygni is passed The new 
lines ahich now make their appearance include the chromo 
s]ihenc lim. at \ 4471, and posubly a few others It is important 
to note that the phctogiaphic nmon of the spectrum of the 
chromosphere has not yet fully investigated and hence a 
fair conipanwn with the spectra ci these stars m the region t 
to K IS not yet possible M Oeslandas and Prof Hale have 
phot igraphed the chromospheric spectrum in the region more 
rcfiangilile than II but have not as yet publuihed any account of 
the spectrum m the region now under discussion 

The HotUtt Stan 

The Cl nditions required by the hypothesis with regard to the 
stirs at this stage ire satisfied liy such stars as f Cassiopeia: and 
a Andromeda 
In these stars we have- 
la) Brood lines of hyilrogen, and 

(/) Other absorption lines ehiefly of untraeed one ns agree 
me in position with some if the luaght lines which aiqiearin 
nehule 

It will be seen then that these considerati ns of the con 
ditionsof increising tem)ieralure demanded Ijj the hypothesis 
have enablerl us to letennine that a long senes of stellar spectra 
is m all probibility a series in atiettdtnt^ irder of tcm|Krature 
All the phenomena we shiuld eepeet on the hyinthesis are 
met with among the photographs 

We have nest to consider the phenomena c mnccted with stars 
of decreasing temperature 

Stars ef Tit it mug Ti.mp taiurt 
(Stage I ) With the fiiilure of the supply ef meteontes falling 
into the now sa(Knins*d miss cooling will eoromence and the 
longest lines in the spectra of the sari us chemical tlements 
should make their appwranee This eondition is met with and 
IS well eiidenced by the iron lines in the spectnim of htnus 
(Stage 3 ) The eonditir ns at this stage of cooling are satisfied 
by I Cassiaiieue 0 Cassiojieie « Cams Mmuns In these 
stars we get in additi in t (airly broad lines of hydrogen nearly 
all the lines whichappeir in the solar siiectrum ami these, it is 
well known agree in the main with the arc spectra if the larious 
chemical elements 

(Stage 3 ) Such stars as C ipella and Arclurus represent the 
conditions whieh are r«|Uiad liy the hy|xithens at this stage 
of cooUng The metallic line absorption is again at a maaimum 
and we find the hnrs of theianous chemical elements similar 
t ■ th ISC seen al Stage 3 1 f the ascending senes but with 
different intensities and with different amounts of continuous 
ebsorptioD al the iiolet end of the spectnim This difference, 
so far as thi knewn lues are concerned will fie due to a 
ihflcrent iiercentage c mposition of the absirbmg mass of 

intinuous al sorption in the siolet recommences at this stage 
There is undoubted e\i Unee of carbon in the solar spectium 
and in the speetrum of \rclurus—the only sur which has yet 
been mvesligated with spheral reference to this point 

Hence it seems pr inbir that ‘ the indications of carlion 
will go on increasing m mlensity slowly until a stage is reached 
when, owmg to the rtducu in of temperature of the m ist effcctii e 
absorbing layer the chief at sorption will be that of carbon 
It ts ciident that all such stars will be dun and hence tbcir 
spectra ha\e not been met with m this preliminary survey of the 
photographic spertia of the brighter stars 

G ntral hesutts ef the DsKUtstm 

The Mneral result of ihe above discussion then as far oi 
It goes, Is as follows — \niong the 171 stars already considered 
there ate really two series of wpeew, one representing the 
^.haiiges accom[wnymg inerease of temperature while the other 
represents the effects ef decreasing temperature The funda 
mental requirement of the meteontic hyrpothesis is, therefore, 
fully justified by the discussion of the photographs ! 

A very important punt m oonnectioii wnth the two tenet 
of succcSMve spectm is that one speetrum, such as that of 
a Andtomeike, possetsc* chanctensacs common to both, and 
wc mi|^ therefore connect the two senes together by this 
spectrum In that case we should find, if we commence with the 
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first spectrum in Senes i, my that of • Herculu, that the con 
tinnous absorption diminuhM and that the breadth of the 
hydrogen lines regularly mcreases, untU such a spectrum as that 
of • Andromedi. is reached Then the condition would be 
reversed the breadth of the hydrogen lines diminishing and the 
continuous absorption in the ultra violet increasing In extent 
until such a star as Arcturus is leached 
It may be stated finally that the sequence now determined 
from the |diitagrapht follows exactly the same order as the 
groups originally si^gesled^ the hyphens, from a discusiion 
of the eye olsersations That u, it is not necessary to inter 
change any of the groups m order to obtain agreement with the 
photograj^ic results J Nokman Locks kr 


SCIFNCh JN IHh MAGAZINES 
pKObS WEISMANN Haeckel, and Karl Pearson will pro 
hibly halt something to say m reply to a paper which Dr St 
Otorge Mivsrt c mtnbutei to tlie Fertnsghtfy The paper deals 
with what IS desenbed os * Denominational Science^ in which 
dogms takes the place < f facts, and jMrsoasions ore given out as 
if they were iemonstrated truths Ur Weismann comes under 
Dr St I eoigt Miiart s displeasure m this regard , and a note 
worthy chiratunstic of his is said to be 'the confidence with 
which ht propounds hypotheses which ore either purely ima 
ginary or are only supported by an uifinitesimal basis of fiset, 
and tneiLuhness with which he comes forward with a fresh 
gratuit ms hyj Ihtsis to replace others which have been refuted 
by newly disc lered truths " Prof Haeckel is taken to task for 
the opinions i xpressed in his ho< k on “ Monism,’ lately trans 
late 1 inlf I nglish The bearing of Dr St George Mivart 
t wsnls the lx k is indicated by the remark which opens the 
altael upon s m< r f the points in it We read ft is difficult 
tosay wWther this smsU sclunie is more remarkable for the 
selfcnceit in I imply dogmatism or fir the ignirance it 
displays —it,nunnce cotireming the most fundamental questions 
of whith Us treits To assess these remarks it their proper 
islue It IS necessary to read the article containing them, and 
the work ti which they refer frof Karl Pearson competes 
the tno ujx n whose news Dr St George Miiart outpours the 
vials ifhis wrath Ifis ‘ (.rammar of Science and his remarks 
in the 1 tlniKhll) n Lord Salisbury s Oxford address, are given 
as evidence tint we havre in h ngland a denominational wnter 
only second in self confident dogmatism to Haeckel All the 
membersr f the tn 1 are held up as awfiil examples of ‘ an imcon 
scious sUveo < f the intellect to the mere fiumity of the imoginal 
tHin md the c nsequent presentation of shallow and illogical 
iniseinary i hxntasms as deep and fiir rexching intellectual 
truths m the form >f baseless dogmas of denominational science 
Huxley uid Karl \ugt are compared by Prof Haeckel m the 
foi(nsi,htly Ihe former being given a higher place than the 
latter both as regards his philosoyducal reasonings, and because 
he showwl a mueh dieper insight into the essence and import 
of scienlifie things Two pages of the six, which form Prof 
Haeckel s notiri xre taken up with a denunciation of Frof 
\ in how s antxg nism to Darwinism and the theory of descent 
especuilly with nfetence to the most important deduction from 
the theory—the descent of man from the ape Virchow’s dissent 
m this m liter is used as one of the sticks with which Mr P H 
lIiU belabours agnosticism, and Huxley b support of it, in the 
Nattoaal under the title, " Gape in A^ostic Evolution 

Mr Herbert Spencer eontinueb his analysis of “ Piofesoional 
Insutuliuns in the Casitesufaiary the evolution of the bio 
gtapher histonan and man of letters bong traced this month 
‘ The pnrnitrve orakr, poet, and musician,^ says Mr Spencer 
"wob at the banietime the primitive biograiriieT, historian, and 
roan of letters The herors deeds constituted the common 
subject matter, and taking thu or that form, the celebntion of 
them became now the oration, now the song, now the reetted 
poem now that perbonal hatoty which conabtutea a biognphy 
now that laiger history srhich associates the doings of one with 
the doings of many, and now that vanooily developed 
comment on mens dmngs, and the course of things which 
constitute Iitireturc ’ Thus arose the rudiments of Inognphy 
history and literature, and many fsetb tUnstiaUve of thu caiiy 
deselopment are cited P Ktion developed out of faiagnphy and 
history, and gradually a class of story tellers became dinsresuated 
Indeed, for a time after fiction comes mto existeiice, it u stiU 
classed and believed at biogtaphy In our own tunea, sre find 
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wnters of hntory and biogra^y and literal arc dividing into 
vonons cbuaes, and finally there is the tendency of men of 
letters to unite into corporate bodies—on integration which hot 
only become possible in recent years In the some mogarine, 
under the title “ Heredity Onct More,’ Dr Weismann repbes 
at length to on article contributed by Mr Spencer to the moguine 
Ust October 

Mrs Percy Frankland wntes popularly on “ Sunshine and 
lafe,” in Lot^man s Magauiu, which slso contains on account, 
Mrs. A Lang, of the Rev John Mulso and his unpublished 
letters to Gilbert White, of Selbome, whose alUr ego he was 
Miss A Lorroin Smith desenhes " Ants os Mushroom 
Gmsrers ” in on illustrated article in Gaed Watdt her piper 
deals with the leaf cutting and fungus growing ants of Nieorngua 
The Sunday Afagauu* has sa second ]iaper by “ > ha, on 
Indian pingle life KnomUdgt contains an occonnt of Prof 
Petrie’s conclusions with re^ird to a “ Newly found Race m 
Egypt”, and papers on ‘ Wind 1 ertilised blowers, by the 
Rev A S Wilson , " Satellite I solution," by Miss A M 
aerke , “ Photographs of Flliptical and Spiral Nebul-e ’ (with 
a plate), by Dr J Roberts and ‘ lilind Case Animats, by 
Mr R Lydekker t hamhtrs i Jeumal contains short |)upular 
articles on “ Cordite and its Manufacture, and ‘ Ihe Prosiiects 
of our Descendants in regard to Stature ’ and a gossip on the 
tireat Auk 

We have received, in addition to the periodicals n-imed in the 
foregoing, SrriAner’s Mnasinf, and the HumanUartau 


ON THE rihCrROL\SlS or GASES ' 

TN the expenments described m this paper I have userl the 
spectroscope to detect the decomposition of gases by the 
electric discharge and the movement of the ions in opposite 
directions along the discharge tube 

The method consists in sending the electric ibschirge through 
a tube so arranged that the spectra close to the positive ind 
negative electrodes ean easily be compared, the presence or nb 
sence of certain ions at these electrodes can thus be ascertained 
This methoif is capable of iiiiteh wider appliestion than the one 
I previously used in my expenments on the “ b lectrolysis of 
Steam (A* hay S> vol In p 90), the use of which is 
attended with very great difhculty fiir any substance other than 
steam The earlier method has, howeser, the advantage of 
being a quantitative method—the present one is only qualitative 

In my former experiment with steam, when I worked at 
atmospheric pressure and vaned the length of the spark, I 
found that when the srark length exueded a eertoin len^h, 
there was an excess of hydrogen at the negative eleetrode and of 
oxygen at the positive, equal in amount to the quantities of 
hydrogen and oxygen liberated from a water voltameter placed 
in senes with the steam tube When the sparks were shorter 
than a certain length, if,, the hydrucen appearerl at the pontne, 
the oxygen at the ne^ne eleetrode, but the quantity of these 
gases was agom equal to the quantities liberated in a water 
voltameter pbured in senes with the steim tube 

When the spark length was between /, and d^ the eftects were 
irregular, and there seemed to be no connection between the 
amounts of gases liberated m the steam tubes and those liberated 
in the voUameter 

In the following expenments in which the sparks were of 
constant length and the pessure was altered, correspcmding 
efiects were obsen ed Withm certam limits of pressure definite 
and perfectly tegular evidence of the se|xiratioD of the ions of 
the gas mtked through was obtained, and the eleetrode at 
whic£ a given ton appo^ could be reversed by altering the 
premuie, there vras, nowever, a range of pressures in which the 
separation of the 10ns was either not well marked or was 
irregular in character 

I shall begm by descnbing a very simple method of showing 
the separation of the ions produced by the dischanre of electncity 
through a compound m such as hyd^hlonc acid gas, which is 
applioble whm the cuschaiges through the constiluent gases of 
the compound are 0'' distuict and different cokmrs, this is 
eminently the case with the hydrochlortc acid pi, as Bie dis 
chaige through hydrogen in a capillary tube is rM, through 
chlonne green 

Tidee a capiUaiy tube of very fine bore, the finer the better 

^ Pkoor nod M tin Koyal Soeww, by J J Thoauan M \ 1 tt S 
CamndHh Profcawr of t spmnnnuf Phydo. Camhndtw 
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(the tube I used was thermometer tubing of the fiiiest bore I 
could procure), and insert platmnm wires for electrodes in two 
small bulbs blown on the ends of the tube , then fill the tube 
with HQ gas, allowing it to run through the tube for a c<m 
siderable time so as to get nd of any extraneous gas, and 
exhaust the tube so that the gas in it la at a very low pnHSure 
Then when the discharge from a huge induction coll nones 
through the tube, the follow mg tdienomena ate observed When 
first the discharge passes through the tube the colour is uniform 
throughout and of a greenish grey, after the discharge has been 
pasung for a little time the end of the lube next the cathode 
^tidistinctly red, whilst that next Ihe anode gets green, this 
difference in the colour at the ends of the tube goes on in 
creasing until the lube presents a most sinking appearance, the 
prt near the cathode being bright red, while that near the anode 
la a bright green The difference m colour attains a maximum 
value, and if the dischaige is allowed to run for several hours 
the contrast between the two ends duappears to a very great 
extent, the discharge throughout the whole of the lube being 
pinkish and apparently passing mainly through hydrogen This 
IS tlouUltss due to the dilfusion through the tube of the hydrogen 
which in the earlier stages of the (lischarge hod accumulated 
about the cathode one adv intage of using veiy narrow tubes is 
that with them this diftusion is slow When the tube u in this 
condition the colmir of the discharge sometimes changes 
suddenly, ind for a second or two is green instead of pink, 
showing that though in the mom the discharge passes through 
h3rdrogen, it xxxisionalty leaves Ihe hydrogen and passes 
throu^ the thlonne 1 ms transference of the discharge from 
one constituent to ailuthtr of a mixture of gases is not in 
frequently observed when the gases ore mixed in certain 
proportions 

Smme of these capillary lubes showed after the discharge had 
laen passing thrt ugh them f >r xome time 1 (leculur patthy 
appeartnie some pirtiuns if Ihe tube being i much brighter 
red than the others, while other portions were green In s ime 
tulas this occurred to such in extent thit Ihe dischaige shnwe 1 
in irregulirly strutted appearance This effect is due, 1 believe, 
to gases or moisture eonelenstd on the walls of the capillary tube, 
and m some cases t > irregularities in the chemical composilum of 
the glass I found that it did not occur if the tube beWe liemg 
usetTwas heated for s ime lime along its whole length to as high 
a temperature as it would stand without collapsiim , this heating 
would lernt to cleanse the w dls of the tube lliat diflerences 
in the quality of the gas also conspire to produce these patches 
IS showm, I think by the f illowing phenomenon A capillary 
lube of fine bote eintaimng inercuiy vapour ontl a little water 
vapour developed a will marked rea patch, the tula was then 
heated for some inches m the neighbourho xt if the p itch In 
geniral healing Ihe tube makes the discharge yellow from the 
siKlium vaixiur given off fr m the glass , in this case however, 
the whole of Ihe healed j) irtiun, with the exeeption of the patch, 
turned yellow, the ]ntih itself withstood the heating and 
cunlmu^ to show the bright colour charactenstie of hydrogen 

Elatralytu fraus/xtl j am Ga\ thraufk amihci A tul* of 
the shaiN. shown in 1 ig i wis mode nr the hnest bore ther 
mometer tubing , the ixiremities, e and i> of the tube in wbKh 



the electrodes were fused were bent down so os to be parallel to 
each other, and so near lucether that a slight motion of the tube 
suffices to bnng either of the extremities Ta front of the slit of 
the spectroscope The lube woui mounted on a board moved by 
a lever , by moving this the observer at the spectroscope could 
readily bnng the spectrum of either the positive or negative 
electrode into the field of view A aide lube, A B, was fuseil to 
the middle of the main tube and wtxs provided with two laps , m 
the space between these ups a small quonuiy of any gas which 
It was desned to mlioduee into the mam tube emild lie im 
prisoned, and could, liy n|iemng the Up a, be introduceil uitu 
the discharge tube Ihe expenment consists in filling the main 
tube with a gas at a low presstne, ofaaervuig the spu Ini at the 
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two Uectrode* then introducing tn the ude tube e ver^ imeU 
quantity of gai into the main tube, and again obierving the 
apectra at the two electrodes 

A tube was filled with hydrogen and showed no trace of the 
chlorine spectra, a very small quantity of chlorine was then 
let in through the side tube (m performing this eaperunent it is 
necessary to be careful that onlv a very snudl quantity of chlonne 
u introduced) After the diachaige had been running through 
the tube for a short time, the chlorine spectrum was found to m 
l^ht at the positive electrode, though no trace of it could be 
detected at the nemtive When the discharge was kept on for 
some time, the chlonne spectrum, though still visible at the 
positiie electrode, got fainter, it did not appear at all at the 
negative If a conuderable quantity of chlonne was introduced 
through the side tube, the chWne spertrum was visible at both 
electrodes, though it was brighter at the positive than at the 
negative 

When the induction coil was reversed, so that what uras 
befon the positive electrode became the negative the first 
effect observed was that the chlonne spectrum flashed out with 
great bnlluincy at the edd positive electrode and was much 
brighter than at any previous period This, however only lasted 
for a stcind or two , thi chlonne spectrum rapidly &dM away 
and for a time was not visible at either electrode Soon how 
ivei, tht chlonne spectrunt appeared at the new positive 
electrode having thus bun transMired from one end of the tube 
to the other 

f)n sgsin reversing the coil the same phenomenon was 
repeated Ihere is appsrently no limit to the number of 
times this effect may be i blainul, at any rate I have dnvtn 
the chi irinc fr mi one end of a tube to the other 14 times m 
sutcisuon by reversing the cul The chlonne is always dnven 
to the positive electnxle showing that the chlonne ion carries a 
charge f negative elcetncity The same eflert was obtamed 
when a litth vapour of bromine was introduud into the tube 
instead rf chlonne When, however, the capillary tube was 
filled with chlonne instead of hydrogen and a bttle vapour of 
brumme Itl mto tht tubt the bromine went to the uegata* 
tU U U insttad of to the pisitive, as it did when mttoduced 
into the hyilrogen tula 1 nose expenments suggest that the two 
gases in the tube combmt md that the compound gas so formed 
IS split up mm ions whuh travel along the tula,, that bromine 
when in combination with hydrogen is the negative 1 in and 
therefore travels to the ixisitivt electrode when hrwever it is 
in comlanation with chlonne the bromine is the positive ion and 
travels to the negative electrode 

An ther expenment tried was to let a little vapour of sodium 
into the middle of a capillarv tube filled with air at a low 
pressure To prevent the sodium vapour condensing on the 
walls of the tube, the whole tube was placed on s sand bath and 
the temperature raised so high that no condensation took place 
After the discharge had run through the tube for about two 
h urs the sand was removed from the tube, and the movement 
of the sodium vapour to the arpttne electrode was very apparent 
even without using a spectroscope, as there was a great patch of 
yellow light near the negative electrode and none in any other 
part f the lube 

Anither experiment was I introduce a small quantity of 
hydr gen into a tube filic I with oir at a low pressure the 
hydn^n made its way to the ttegtUtve electrode This expen 
ment is a somewh-U troublesime one, as it is exceedingly difli 
cult to get these ver} fine capillary tubes so dry that the spMtrum 
of the discharge does not show the h^rogen lines even before 
the hjdrogcnls mtroduced into the middle of the tube, indeed, 
I never succeeded in getting rid of the hvdrigen luies at the 
very lowest pressuren By heating the tulie and allowing dry 
air 1 run through it for a I ng time, however, I got the tube so 
dry that it did not show the h^rogen lines at a pressure quite 
low enough to allow the discharge to pass freely through it 
When the tulie was in this state and hydrogen W8« let into the 
middle of the tube the hydrogen spectrum appeared at the 
neimtiVL electrize, Isit not at the positive 

The appearaMe of hydrogen at the negative electrode when 
mixeil in a discharge lube with other gases has been desenbed 
by Mr Baly m a very interesting paper in the 
MMStiu, vol XXXV p 200 

The preceding expenments siugest, I thmk, that this 
separation of two gases A and the dischain is due to 

the decomposition by the disphoige of a chemicu compound 
formed of A and B, in which the A atoms have a charge of 
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electncity of one sign, the B atoms a charge of electricity of the 
opposite sign , these charged atoms under the influence of the 
electromotive force in the tube travel m oppoeite directums, 
Further, it fbllowa from the experiment with tfie bromme vapour 
in an atmoephere of chlonne that the sign of the electneal 
charge onan atom of the aime subetance is not invatuble, but 
deprads on the substance with which thisatom is mcomtanation 
We shall And numerous other instances of thu chann in the 
sign of the charge on an atom m expenments desenbed m a later 
p^ of this paper 

Mansituit tf tlu Electrodes —This m the electrolysis of 
liquids IS due to the accumnlatuxi at the electrodes of ions which 
have coued to act as earners of electncity We have, I think, 
distinct evidence of a similar accumulation in the electiolysu of 
gases For as has been already desenbed, after the dneharn 
haa been running for some time in one direction, giving the 
spectnim of some, gas at one of the terminals, the irnKtrum of 
the gas at that terminal is momentanly brightened to a very 
great extent by suddenly reversing the direction of the discharge 
After the current has b^ flowing for some time in one direcbco 
through, say, (1 in an almus^ere of H, the ipectrum of the 
chlonne, though still visible at the positive electrode, gets £unl, 
the chlonne apparently to a great extent ceasing to cany the 
discharge, when, however, the current is reversed, the atoms of 
chlonne can m ive fteely, as they are not obstructed by the elec 
trode, so that immediately after the reversal of the current there 
is probably more of the diacharge earned by the chi inne than 
at any other lime, and the chlorine spectnim is consequently 
brightest 

ntukarge through a Comfouud Gas —The separation of the 
ums bv the discharge can he readily observed m a tube of the 
I kind snown in big 2 

It differs from an ordinary discharge tube mer^ m having s 
flat metal plate A b fastened across the tube When the du 
charge pawes thr ugh the tube, one side of the plate acts ss a 


positive, the other as s negative ilectrode The tube is mounted 
on a sUnd, which Ihi. observer at the spectroscope can move by 
means of a levtr so as to bting one side or other of the 
plate opposite the slit of the spectroscope, a very slight move 
ment of the lever is luflicient to do this, so that the spectm 
at the two sides i f the platt can readily bt compared I found 
that the results wen. more satiafimtoiy when the current was 
kept flowing through the tube in one direction and the tube 
moved so as to bnni, the spectra at the two electrodes into the 
field of view than when the tube was kept fixed m one position 
and the current reversed The latter method, however suffices 
to show the separation of the ions m many cases, and it has the 
advantage of not miutnng a plate across the tube , alt that is 
necessary is to use for one of the terminals a disc whose plane is 
parallel to the slit of the spectroscope 
If the plate A u u thin, it is necessanr to fuse it into the glass 
lube all the way round, otherwise when the pressure is low 
the discharge, instead of crossmg the plate, goes through any 
little crevices there may be between the plate and the tube 
The easiest way of making the tube u to use a plate about 
05 cm thick cut from an alumimum cylinder which tightly fits 
the tube, with a plate of this thickness the narrow imaces 
between the tulie and the plate ore so long that the discuuge 
goes through the plate ratha than through Uie crevices 
The tube was filled with the gas to be ofaeerved and the 
spectra at the two sides of the plate compared These speoUa 
were in many cases found to differ m a very remarkable way , it 
was, however, only m exceptional cases Uiat a line which was 
> bright at one side of the plate was absolutely invisible on the 
oUi« The method used was to take two sets of bnes, tay A 
and B, as close together in the spectrum os poMible, and com 
pare the brightness of these sets of Imes on the two stdes of the 
plate, if It was found that the A lines were brighter on the 
positive side of the plate than on the negative, while on the 
other hand the B lines were bngfater on the neieative side of the 
plate than on the poative, then it was mferrea that clectndybc 
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lepanUion bad occurred, and that the mbitance ipving the A 
linea was m excen on the positive side of the plate, that giving 
the B Imea on the negative It is not safe to draw any conclu 
sioiu from the vanitions in intensity of one line or one group of 
lines on the two odes of the plate as the. total quantity of light 
coming from tlie neighbourhood of the cathode often differs con 
sulerably from that coming from the anode When, however 
we get an increase in the brilliancy of one set of lines accom 
panM by a diminution m the brightness of another set when 
we move acroM the plate we eliminate thu source of error The 
differences in the spMra at the two sidesof the platt. are most easily 
observed at pressures where there is not any very great difference 
between die luminosity of the catlnxle and the anode As 
was menboned at the bqpnning of the papat, there is a range of 
pressure withm which the effects are imgnlar, and no dicided 
differences are observed between the spectra at the two sides of 
the plate It is deurabic in these experiments to keep the tube 
on to the pipe as long as the expenment lasts, for the discharge 
alwaya decomposes the compound gas, md unless the products 
of decomposition are cnntmually pumped oft and repheed by 
fresh supplies of the compound (.ni, the spectra of the disctuiLL 
keep changing With organic compounds this is especuilly 
necessary, as the character of the spectrum often chai^^ en 
tirely veiy shortly after the commencement of the discharge 
unlw frew gas n continually inuc duced 

In Iht following experiments the current was produced by a 
large mduclton coil with a mctcurv slow break 

Wien the tube was filled with hydrochloric acid gas st a low 
pcessun!, the sepaiation of the hydrogen and chtonne was seen 
very distinctly, the hydrogen line being much brighter on the 
side of the plate whieh acted as the cathode (which we shall 
call the aemtive side of the plate) thm on the positive side, 
while the chlonne, on the other hand, was bnghter on the 
posibve than on the negative ode of the plate 

When the tube was filled with ammonia gas the hydrogen 
hnes were bright on the negative side of the plate, but were 
absent from the positive side while on the positive side of the 
plate there was the posibve pole spectrum of nitrogen and on 
the negative side of thi plate the negative pole spectrum of 
nitrogen and the hydrogen spectrum 

Sulpkitr M<m<xUend» - When the tube was filled with the 
vapour of thu sut stance at a low pressure the chltmne lines 
were brighter on the tugatn* side of the plate than at the 
posibve while the sulphur hnes were brighter at the positive 
side than at the negative Thus the ehlonne m this substance 
behaves in the opposite way to the ehlonne in IICl, m the 
latter compound the chlonne iron hav a char« of negative 
electneity, while in the sulphur monochl inde it has a chstge of 
posibve electneity 

hjluenct rf Du Chtmual ConsMtUuH ef a Cempotmd oh iht 
Stpt if the Charge of Elettneity oh one ^ Us CoHststuent 
Atoms —In many oigamc compounds an atom ot the electro 
posibve element hydrogen can oe repUeed by an atom of the 
electro negative element chlonne with iit altenng the type of 
the compound Thus for example, we can replace the four 
hydrogen atoms in CH4 by ehlonne st ims, getUng successively 
the compound CII.a CII,C 1 „ CHClj and (XL It seemed 
of interest to investigate what was the sign of the change of elec 
tncity on the chlonne atom in these compounds The point is 
of some histoncal interest, as the possibility of subsUtubng m 
electro negabve element m a compound for an electro positive 
one was one of the chief objeebous assigned against the electro 
chemical theory of Berzelius 

When the vapour of chloroform CHC 1 «, was placed in the 
tube. It was found that both the hydrogen and the chlonne lines 
were Im^t on the negabve side of Ihi, plate, whde they were 
absent from the posibve stde, and thit any increoae m the bright 
nesa of the hydiogen lines was accompanied by an increase in 
the br^biess of those due to chlonne The spectrum on the 
positive side of the pUte sras that called the carbonic oxide 
tmm I wten first the duduuge passed through the tube, the 
speetnm on the posiUve side svas the m called candle speUrum, 
but this very rapidly changed to the carbcmic oxide spectrum 
Hm appearance of the hydrogen and chlonne opectea at the 
same Aiirf the plate qroa also observed m nwAyW chlondo 
and in ethylene chloride Even when aH the hydwgenin 
CH, was renbeed br chlonne. as in carbon tetrachloinde, CO^ 
elun^ to the Hegatnu Mo of the plate 
To test the point still ftrtber, I tried the walogous eiwp^ 
nliomieCtamitonde, Ineetting a small }ar in the arouit to brighten 
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the spectrum The chlonne spectrum was a^oin brightest at the 
ssegatne side of the plate while the silicon spectrum was 
lu^htest at the posibve Fhis is a very favourable ease for the 
application of thu methxl as there are two siheon hnes (wave 
lengths 5058, 5043) quite close to two chlonne ones (wave 
len^hs 5103 5078) so that then reUtm brightness can easily 
be compared The experiment with the siheon tetrachlonde 
u m< re conclusive than those with the carbon compounds, ax 
with the latter the spectrum on the positive side of the plate is a 
band spectnim and sinee the potentui gradient when the du 
charge IX passing is scry much steeper on the negatne side of 
the j^te than on the positive the Meets observed might be sup> 
posed to he due to the ciaumstances on the negative side being 
cietter adapted for the nrodueti >n of line spectra than those on 
the positis e This exj lan-Ui m is not however, applieable to the 
eaae of silicm tetrai blonde, where the spectra on both sides 
of the plate ure line spectre 

Irom these ex|x.nmenls it would appear that the chlonne 
itoms in the chlonne tlenvabves of methane are diarged with 
eleelncity of the same sign as the hydrogen atoms they displace 
When we can drtennme the signa uf the electneal charges 
earned by the atoms in a molecule of a compound, we can 
ascertain whether any given chemieal reaction does ot does not 
imply interchange between the electric charges on the atoms 
taking port in the reae lion 1 hus take the reaction 

CH4 + a, = CH,a + HCl 

If *e represent the sign of the char^ of electneity earned by an 
atom by + or place 1 below the symbol representing that 
atom, we may wnte the last reaction as 

ciu + cici = cH,a + iia, 

t- + + + +• - 

so that this rea lion coul 1 be produced by a rearrangement of 
tins atoms without any alterations of then electneal ch^es 
If however we take the reaction— 

HII + ClCl = »HCI, 

+ - + - + 

we see that in addition to a rearrangement of the atoms there 
must in this rise lx on inlerehange of electnc charges between 
the atoms for before comi mation half the hydrogen atoms bad 
a negative charge and half the chlonne atoms a positive one 
wheieax after combination no hydnmn atom has a negative 
chaige, and no chlinne atom a powuve one We may thus 
distinguish between twi rlaxsex of chemical reactions (l) th ise 
which dn not necessuily require any mterchange of the elec 
trical chuges earned by the atom, and (3) those which do It 
might perhaps repay mvestigati >n to see whether the occurrence 
of chemicsl change is affecled by the presence of a third sub 
stance m the same way m these clossea of chemical combination 
Another point to be cmsi lered u the effect of this difference 
between the chemical actions on the amount of heat developed 
dunng chemical combination When hydrogen and chlonne 
combine the heat produced may be regarded as the jomt effect 
of three processes 

(I) The sphttuig up of the molecules (H H) and (Q CU) mto 


(3) A trensference of electneity ly which the negatise charge 
on one atom of hydrogen is replaced by an equal positive charge, 
while the positive cha^e n an atom of chlorine u replaced by 
an equal negative ehaige 

(3) The combination of the positively electnhed hydrogen 
atoms with the negaUvdy electnfied dilonne onea to form 
hydrochkmc acid 

In that claw of chemicsl action where the atoms retain their 
ch^e (3) w abeent, so that if the change m ener^ occumng m 
the process (a) were eonsiderable compared with the changes 
oceumog in processes (l) and (3), the thermal effects of the two 
types of diemical oomUnation 01^ to diffiar consideratdy If 
the chongw m energy occumng in the process (a) had a great 
preponderance over those occumng m (I) and (3), the thermal 
efiecti produced by the combinattoa two eteiDenU ought to 
follow very aunple laws For if 3 (II) is the excess of the 
energy of an atom of hydrogen dwiged with the negabve 
eteetron over the energy of the atom ebarnd wtth (he posibve 
eleebon, * <C 11 the excess of the energy of an atom of chlonne 
charged with the poeibve electron over the energy of the atom 
charged with the nmbve electron, then if we could neglect the 
energy ebaagee in (1) and (3) eostiiand with thoee m (a), the 
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itiLchnniLiI equivalint of the heat developed uhena molecnle 
of hydrogen Lombines with one of chlorine In form two mole 
culea of hydrochliric and would be equal to a II -l-aClj 
Thus we ste that if the energy changes in (a) preponderate 
largely over those in (i) and I3) the heat produced when an 
element A combined with an ther clement It t > form the ci m 
pound AB could be exi>ressed u the sum of two numbere {A} 
and IB where )A, dej ends solely on the element A B solely 
on the element B In lome caaei of chemical combination 
between lilute solutions there seems evidence that the heat ^ 
duced can be expressed in this way (see Lithsr Meyer ^e 

I volution of the Doctrine of Affinity Pkil Mag v >1 xxiu 

II 504) but when we attemia to apply the same hw to c im 
rnnatim between gises it seems utterly to bresk down 
indicating that in such cases the greater part of the changes in 
energy occur in the splitting up of one set of molecules and 
the subseouent formation tf others This view seems to be 
kupp irted liy the phenimena sttending the disiharge of clce 
tncity through rarelicd gsses for the smsllest diStrenee of 
potentuU which can send a discharge through an electnfied gas 
(which we have reason to believe involves the splitting up of 
molecules into atoms), is very many times the eleetr imotive lorcc 
required to liberate the 1 ms from an electrr lyte though the 
latter pro|,ress requires changes in the elect ncal charges on the 
10ns These reasons seem to indicate that wa can hardly expect 
to get any clear indication of the charges earned by the atoms 
in giseous compounds from the study of the thermal changes 
which occur when gases enter into chwical combination 

Vafourt of Orj^OHU Compounds —These show very interesting 
differences between the spectra on the two sides of the plate 
when the discharge (lasses through them Thus when the dis 
charge first passes through the vapour of ethyl alcohol, C^IIaO 
the spectrum on the positive side of the plate la the candle 
spectrum, that on the negative side the carbonic oxide spectrum 
For some little time after the discharge commenced I c mid not 
detect any hydro^ lines on either side of the plite after a 
time however they ap|ieared on the negative sule but not on 
the positiie If the disehuge was kept running for some time 
without letting a fresh supply of alcohol into the tube the 
* candle spectrum on the jx silive side of the plate was replaced 
by the CO spectrum which now occurred on both si les of the 
plate accompanied on the negative side liy the hydrogen 
spectrum This is the appearance (iresented by all the 
compounds of carbon oxygen and hydrogen which 1 examined, 
when the spark had been passing through them for a considerable 
time and it is what w ml I ctur if the vapour were decomposed 
by the spark into carb me oeid water, an 1 hyilrogen 
The appearance of the candle spectrum on the positive side of 
the plate with the CO on the negative was observed in many 
other coses Thus on mrking through a tube filled with CO 1 
could not detect any difference between the s|ieeira on the two 
sides of the plate but when a little hydrogen was let into the 
tube the 'candle spectrum appeand on the positne side of 
the plate the carbonic oxide spectrum on the negative The 
same effect was obsened in a tube ftlled with cyanigen mixed 
with a little hydrogen When the tube was hlled with the 
vapour of methyl alcoh 1 C lI,OH, the candle spectrum was on 
the positive side of the plate the carbonic oxide and hydrogen 

K ra on the negative , with this vapour unlike that of ethyl 
il I could not detect any stage when the hydrogen 
spectrum was absent 

The first expbmatum which occurs to one of thu, phenomenon is 
that It IS owing to the potential (,radient at the native side of 
the plate being steeper ih n that on the positive so that we 
may imagine ue have a fierce spark on the negative side 
a mild one on the txisitiie and that the fierce spark jpves 
the CO spectrum, Ine mild one the candle spectrum 'nere 
are, however, some phenimena which seem incmsistent with 
this explanation in the first placa, tf the current u reversed 
after R wing in <me directi in, traces of the former spectra 
hnger for some time at the sides of the plates, and secondly, 
if the difference a due 11 the greater decomposition at 
the negative side of the plate how is it that in the case of the 
vapour oi ethyl alcohol the hydrogen spectrum is not seen at 
the ccsnmencement of the discharge, on the negative nde of tlw 
plate ? It only appears after the diaehaige has (lasaed through for 
some ttM when hydrogen has probably been set free ^ the 
decumpamlion of the vap ur by the dischaige If the absence 
of the cabdle spectrum fr im the negative side of the plate is doe 
to the spark being so intense that the hydro-carbon which is 
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supposed to be the ongin of this spectrum cannot exist, then we 
ought to see the spectra of the substances which result from the 
decomposition of the hydro carbon, r r we omht to see the 
hydrof^n spectrum at the negative electrode 'Ae view whidi 
seems most in aicordance with the results of observations on the 
discharge through these vapoun is that the *' candle spectrum 
IS the spectrum of carbon when the atom u chat^ with 
nq;;ati\ e electncity or of some compound of carbon m which its 
atom IS neptivel) rhai]^, while the "carbonic oxide 
spectrum is the spectrum of carbon when the atom is charged 
with positive electncity, or of some compound m which the 
carbon atom is positiseiy charged 

Durkarft throng an EUmontary Gas —It boa long been 
known that when the dneharge passes through some elementary 
eases the atwitra at the two ekrtrodes are difforent This was 
first shown to be the cose for nitrogen, then Dr Schuster showed 
that the same thing occurred with oxygen and recently Mr 
Crookes has shown that it is also true in the case of argon I 
hive iliserved a very sinking change in the relative brilliancy of 
the red and green hydrogen Tmes at the two electrodes 'When 
the tube with the phte across it was filled with hydrogen at a 
low pressure then on the positive side of the plate the red Ime 
tends to be hri(,hter than the green, while on the negative aide 
the green line tends to be brighter than the red, m some tabes 
this was so marked that on the positive side of the plate the r^ 
line was bnght and the green invisible while on the negative 
side of the plate the green line was bright and the red invluble 
The spectroscope I was using weakened the red taya much more 
than the green so that I cannot be sure that the im rays were 
really altogether obliterated on the negative side of the plate , 
the above experiment is, however, sufficient to show that on the 
positive side of the plate the red rays are more easily excited 
than the green while on the negative side the green line is more 
easily exciteil thin the red On the native side of the plate 
we luie an exi iss of positively charged hydrogen atoms, while 
on the pisitive si le of the plate there is an excess of negatively 
charged hylntin atoms, and I am inclined to attnbute the 
difference in the spectra partly at any rate to the difference m 
properties between a ^itively and a negatively charged 
hydrogen at 1 n The reason I do not attnbute it wholly to tbe 
differem t in the potential gradient on the two sides of the plate 
IS that the effect is not reversed immedmtely but only gradually 
on reversing the loil the formu spectra elmging for some time 
to the sides of the plate 

Chloruu —I h ive made a great many experiments to see if 
there is any difference between the spectra pven by chlonne on 
the two sides of the plate, but with negative results Chlonne 
seems a gas m which we might expect to find this effect, for ax 
Dr Schuster m his Report on Spectrum Analysis says, the 
bchavi Mir of its sjiectrum indicates that wo have several spectra 
superposed Ihaiertot however been able to affect a separation 
of Us spectra the (lifrerences I observed between the spectra on 
the two sides f the plate were irregular and due I think, to 
impurities producint, effects like those observed when the dis 
charge passes through acompound gas However os hu been 
mentioned before there is even m the case of gises where 
distinct evidence of separation can be obtained a region 
pressure within which the effects are irregular and I asenbe my 
failure t j observe separation in the case of chlonne to my having 
failed to get the relation between the intensity of the dischaige 
and the pressure so adyusted as to eet outside this irreguMi 
region The cases, however, in which distinct diffiermices 
between the spectra of a single gas occur at the two electrodes, 
seem to indicate that the spectrum given bf an element is 
influenced by the sign of the electncd charge cained by its 
atoms 

I have made some expenmentx to determine whether there 
was any separation produced m a mixture of equal volumet of 
hydrogen and chlonne kept m the dark, when a const leimble 
difference of potential though not sufficient to p^uce discharge 
was mainUmed between the two electrodes The parU of the 
tube adjacent to the two electrades could be shut off from each 
other fay a tap and the amount of chlonne m the two sulea was 
determined by absorbmg It by canstic potash The mixiure svos 
at atmospherx. presante, and the electrodea srere maintained at 
a potential difference of about 1200 volts by conneciing them to 
a large battery of small atotage eella The potential dtffeieaoe 
between the terminala waa maintaiiied for ab^ aixtscn hoon tan 
three separate occasiona, but on analyawg Um vetMlaiuitoiiiuliiig 
the two electrodes, the amount of cUonne in the VeiKl ocyaoat 
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to th* negative electrode did not differ from that m the vevecl 
adtacent to the pomtive electrode by more than I per cent , and 
thu could be accounted for by errors of experimenu, at test 
expenmente, m whmh the mixture had not been exposed to the 
electnc field, gave differencei comparable with these We should 
conclude foom the preceding experiments that the molecules of a 
gaa are not acted on by any amreciable translational force 
tending to move them from one place to another, when they are 
near to a body charged with electricity To test this point 
further, two large terminals were otacul in biilba which were con 
nected fay a hoimntal capillary tube, in which a drop of sulphuru. 
acid sras placed , a difference in the pressure of the gas would 
cause the sulphuric acid to move, and the arrangement acts as a 
very dehcate pressure gauge Ihe bulbs and tube were filled 
with chlonm. st atmospheric pressun. The terminals were then 
connected to the electrodes eff a battery giving a potential differ 
ence of tioo volts, but not the slightest movement ol the drop 
of acid could he detected 

I wish to acknowledM the help I have received in making the 
preceding experiment from my assistant, Mr h b vvrett 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

In the ninth session of Fdinburgh Summer Meeting which 
was opened liy Ixird Reay on August s, and has just concluded, 
naturu science was rrartscnlLd by bliste Keclus (“On the 
Evolution of Cities ), Dr W W J Nicol (“On >very day 
Chemistry"), Mr J C Ooodchifd (“On the Oeology of 
Edmbnrgh* )> Mr A J UtrbertsonC'On thelieographyoftbc 
Distnct”), ilr Louis Irvine (“On the Nervous System ’), 
Mr J Arthur Ihomson On the Biology of the 
Seasons"), Mr R Turnbull (‘On Applied Botany ) Prof 
Lloyd Momn lectured ‘ On > volution Fthics,' Prof Haddon 
“Cm the MVi4,L Mind, and Prof Geddes “On Life and 
Thought ” 

Mr JostiH Bissfh, who was for two years lecturer at thi 
Agricultural College, Aspntna, has Ix.en appoinCed Agricultural 
Lecturer to (he Ounty of Ayr 

Mr F & Jones goes to the Huddtrsfield Technical ‘school 
as Lecturer in Ihyiics, Applied Mechanics and Steam and Mr 
J Bnerley la to fill the post of Assistant Master in Chemistry 
and Physics at the same school ^ 

The Calendars for the Session ibgs 96 of the University 
College, Bnstnl, and the (lUvguw and West ofSculIand 1 ecbmcal 
Colle^ have just been pubhvhed, and may be obtained, 
respectively, of Arrowsmith, Bristol, and Anderson, Obi«gow 

The Edueattenal Times understands that Mr Arthur Milinan 
will retire early in 1896 from the Kegistrarship of I ondon 
University, under the Civil bervice regulation as to age 


SCIENTIFIC SERIALS 

AmsntOH Mtteerekgtial JourM«l, August —The principal 
articles are —ReUtion of clouds to ramfoll, by 11 Hmm 
Clayton A spemol stu^ of cloud forms before and after 
ram was made at the Blue Hill Observatory, and it wav 
fbnnd that the most frequent succemion of clouds preceding 
ram was arms, cirro stmtus, alto stratus, and nimbus, 
the first which sppeared m advance of the ram being usually 
emus. Ram was observed to foil from four classes of clouds 
(1) a high cloud sheet (alto mmbus) (a) a low, tagged cloud 
di^ (mmbus), (3) long, low rolls of cloud, giving h^t inter 
auttent showers, and (4) a towenng cloud of the cumulus type 
(cuim)lo>iiunbus) Following ram, the most frequent clouds 
were atiato cumulus, m long, low rolU, while above there was 
most frequently emus or cirro stratus The result of the in 
vestigation showed that cloud finrns cannot, m general, be used 
m pndictmg ram for more than twenty four hmrs m advance, 
but that, for a few hours m advance, the exfotenee of certam 
cloudt frequently fiirmsh most trustworthy indieaticnsof comim 
rain—The meteorcigra]A fiw the Harvard Obaervatoiy on El 
UmtJ, Pen, by S P Fcrguiaon It has been found impoi, 
sifale to malntsm obeetvess at this elevated station (19,300 foci), 
and during the ndny season, which lasts three or four months, 
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nf> ascent con lie madi A meteorograph, on the pnnaple of 
Richard s well known instruments, nos bMn constracted at 
the request of Prof Pitktnng, which will work for four months, 
and will be installed on the summit of the mountain this summer 
The record drum revolves once during three days, giving to the 
paper a speal of three inches m a day, and the paper used for 
the records is rolled up m 1 removable reel under the record 
drum An lUustrition of the apparatus is given in the journal 

Rulhtundela Son^t de Party. 1 

—Discussion of the PUhtiouthropHs err/Hi u the presumed pre 
cursor of man, by 1 Msmmvrier —This paper contains a cntical 
examination of the remains recently disc ivereil by M Dubois in 
Java, upon which an article by Prof Cnnninghui has already 
appeal in N vitas —The dolmen of Ethiau, by M Lionel 
Honnem^re Vftcr s careful examination of the marks upon the 
dolmen, the author has come to the conclusion that they are 
not due to atmospheric action but to the hand of man — Lower 
' terrace of Villefiranche sur <Nione, by M G de Mortdlet Man) 
worked flints have been found aasociated with teeth of Flepha 
pnmtftnius and Ahtm eim /i kai AiMus At Cbeltes, the molars 
F in/tiHus are common end characteristic, and the teeth of 
rhinoceros which ire very abundant, appear to belong to a small 
variety of A A/iriii rbe engraved stones of New Caledonia, 
by M I Uonnemen Ihe author eshilnted, in the name of 
M (ilaumont, collector at Coron, a ni ist interesting series of 
drawings maile b) him representing certain remarkable olijects 
fr >m the colony Minyliiige stones are covered wnth designs 
that were evidently executed before the huropean occupation of 
the island 

/ in/kiopolot^.. ibij?, No 3 —(lencral considerations on 
the \elfow Races by Dr I T llamy Phe opemns lecture 
of the course of Anthropology at the Museum —Infontilism, 
femimsm, and anti((ne hermaphroditea, by Henry Meige 
Several caaes in illustration of this paper have bun drawn from 
thejwtients of Salpetnere —Stuilies in prehistone ethnography, 
by rd Piette Manyarrhvologists have imagined that between 
the quaternary penoel and the modem era there was a long 
interval of desolation dunng which the lands of Western Europe 
were devoid ot inhabitants and the reconI of human life was 
interrupted 1 hey n lined it the kta/us Phe author traces the 
history of the harpoon dunng this Mriud, ami shows that no 
! such dMi/wr ixcurred ulpturc m rurope liefore the (ireek 
Roman Influences by M ‘salomon Rcmach In this section 
of M Keinachs valuable monograph, the sufoeet of gesture is 
treated and numerous illustrations of bronre f^res are given in 
I illustration of the author s argument. 

BeUt/ttno della Si ttf)Sumo/pgicallaliaHi, 1 , ibqS, No 4 — 
\esuvvan mrtices (1894), liy t> Memlb —On the propagation m 
Italy of the I ubtana earthquake of April 14, >895, by M 
I Bomtta V bnef uxxmnt with a map showing the course of the 
isoseismil lines in Italy Notices of Italuvn earthquakes (April 
1895) A vUunble list of records, pnncipally of the earthquake 
which forms the subject of the preceding paper 


SOCIETIES AND ACADEMIES 

IONDON 

Royal Society, fune ao —“ On the Refractive Index of 
Water at Temperatures lielween o* and 10“ ’ By Sir John 
Conroy, Bart , F R S 

In 1856, Jamin (Camf/n reudns, vol xlui p 1191) published 
an account of observations he made on the refreetive index of 
water at temperatures between 30* and o* He used on mter 
ference methexl, and found that as the water cooled the mdex 
increased , similar results have been obtained by other obaerveix, 
but although it appears to lie proved that the refractive index of 
water increases with the decrease of temperature until the frees 
mg point IS reached, few determinations of the vahiet of refine 
tive mdicH of water near its point of maximum density have 
bem pubmed 

The method employed wax the oidiuRiy one, the detenmna 
tioB of the angle of minimum deviatioi) fos a ray of definite stave 
length passing thtoiq;h a hollow glass pnsm contsming water at 
a known temperature 

The pnsm was filled snth distiUcd water which hod been re 
ctntly boiled and alkiwed to cool under reduced pcewuc, and 
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b»De cooled by « (recung mixture, eouldbe pu«ed 
The determuwtioiui irere made esehmvely with aodutm light 
In th^ fine column itf the table tAe valuei of the refractive 
indices relative to air for each degree are given to five placet 
in the tecond the values aa found by Walter and in the third 
and fourth those for sodium light, given by Gladstone and Dale 


Refta. twt /mAus if fVatet 


GdrrnicBN 

Royal Society of Sciencea —The MuMntJKtm, part a for 
itoc contama the followliw momoirs of seientifie mtetert — 

May 25 —O Holder On gronpe whoae order w free from 
squares 

Jane i(—A Hurwitx A fundamental theorem in the arhh 
metical Owoiy of algebraic magnitudes A von Koenen On 
the aelectwo of pmnta near Gottingen at which diSeienees In the 
I intensity of gravity may be expected in trial pendulum 
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The lalucs show that the refractive index of water as vras 
first ann unced by Jamm increases continuously up to the frees 
ing pt int the rata ^ increase howtvtr seems to change about 
4 the temperature of mxximum density as wxs pomtM out by 
Gladstone and Dale and that n j formula representing the vana 
tion of the refracitve index of water with the temperature as x 
funclion of the density only can be a complete txi ression >f the 
facts of the cast 

rsais 

Academy of Sciencea, August 36 - M Fizeau in the 
chair—Truffles {I erf As) from Cyprus (Trrfnta eiitrnt) 
Smyrna and La Calfe ( Terfett 4 Uents) by M Ad Chatm 
Observati ms of Swift s comet (Amrast ao 1895) madt at Lyons 
Obwrvatoiy by means of the coude equatorial (o 33 m ) by M 
(lie Cadet The remark is recordM that this tt met «i pear* 
aa a very diffuse and feeble net ulosity almost equally spread m 
every duecUon By oblK{ue vision a nearly central feeble con 
dewtion can be distinguished —Obaervati ns of the planet Phac 
@ ma It at Marseilles Observatory by means of the o 36 m 
equate nal I7 M B rrelly —On regular pencils and the //a» 
tatirfs of the alh order by M Paul Serret —Heat of solution 
and of formation of sodium and potassium cyanurates by M 
laul Leniuult A detailed thennochemical stuff fhe difii 
cully of formuig the tnmeulhe salta is cmi hasiWii and it w 
shown that the sodium and potassium series do mt differ essen 
tially Water does not appear to decompose these salts —On 
aptiuiit fermenUitton and on the influence of icrition in cibptie 
fcrmenution at a high temperature by MM M Kietsch and 
M HcrbcUn Alcoh-)! fbnned from aptcuUe yeasti requires 
mi re sugar for lU production than that pr duced by the agency 
of elliptic yeasts Cooling the must to just below 30 ^ 
aeraUon bith favour the e onomical productim of alcihM 
On aluminium utensils by M Balland These utensils in 
ordinary camp nie stand wear foirly well and are not 
much attacked 1^ foods dnnng the ihoit time they are in con 
tact therewith They should not be sol kred or iWoa^t into 
r intact with (Mfer metals In the process of manuiaetare tnat 
ment with soda should be avoiffM the fine matt surface pro 
duced IS mote easilv attacked than a polished surface —On the 
rtk of the liver in the anbcooguhuit action f f peptone, by MM 
E ( ley and V Fadion The resultiMf the anthm expenments 
appear to show that peptone does not itself exert any anh 
coagulimt effect but that it stimulates the production by the 
Jiver irf some substance possessing anticoagulant properties — 
The elhpsoicW stethoseopT^M Ch V Ze^ A solid 
homog eneous wo deiselUpsoid of revolution is cut^ two planes 
perpendKulw to the principal axil, and passing through the two 
One flat end twng placed as nsual on fhe Wy lur&ce, 
the ear pmeives at the oUier facile the eounds of organ move 
menu mth remarkable inteneity and free from paraidtic tounde 
tonnedln the air apace of the ordinary metrament —The electro 
dynamic ayatem of the world, by M Ch V Zenger 
NO 1349, VOL. 5a] 
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A NEW STANDARD DICTIONARY 
A Standard Dtehenary of ike Engluk Lamgtu^t \ol 
I! Prepared under the supervision of Dr I K hunk, 
Dr F A March, and Dr D S Gregory (New Yoife 
and London Funk and Wagnall Co, 1895 ) 

S INCE the appearance of the first volume of this 
work, notic^ m hjATURF, vol 1 p 146, we have 
often had occasion to refer to it, and have formed 
o{Mnions as to Its merits and faults In many respects 
tte dictionary is a very good one within its compass, 
though It does not contain much that is really new 

Before going further, it may be well to state briefly the 
magnitude of the woric, and to give a general idea of its 
characteristics The two volumes run into 3338 pages 
and contain 301,865 vocabulary terms, embellished by 
5000 illustrations A point upon which great stress is put 
IS that more than two hundred editors and specialists 
have assisted in the production of the work, though it is 
not clear to what eirtent this assistance was given Their 
services, with those of the five hundred readers for 
quotations, who are said to have been engaged upon this 
srorie, have helped to bring the cost up to one million 
dollars I Ccmsidenng how little there is in the dictionary 
that IS not in the “ Century, “ International,’ and other 
American dictionaries, one wonders where the money has 
gone This, however, is by the way, and we only mention 
the matter because the large amount suted to have been 
spent m the production of the dictionary is put forward 
as a claim to favour 

A few definitions from the work will be the best means 
of indicatmg its ments A whole column of the dictionary 
IS taken up with definitions, and examples, of the use of 
the word science and its synonyms The first two of the 
six definitions given are as follows — 

Satna —(i) Knowledge gamed and venfied by exact 
observation and correct thmlcing, especially as methodic 
ally formulated and arranged in a rational system also, 
the sum of universal knowledge 
(3) Any department of knowledge in which the results 
of investigation have been worked out and systematised 
an exact and systematic sutement of Icnowledge con 
ceming some subject or group of subjects , especially, i 
system of ascertained facts and pnnciples covenng and 
attempting to give adequate expression to a great aatui^ 
group or division of knowledge 

The saences are divided in the dictionary into (i) the 
mathematical, treating of quantity (a) the physical, treat 
ing of matter and its properties (3) the biological, treat 
mg of the phenomena id life (4) the anthropological, 
treabng of man, and (5) the theological, treating of the 
Deity All the divisions are fully treated under their 
respective heads Thus, under physical saences, the 
classification of^hem as sciences of energy is given , the 
biological saences are folly Ubulated and their relation 
to one another shown with all thdr su^-dmsions, and 
anthropology is made to embrace all the saences relating 
to man The departments of anthnqiology presented in 
the dictionary are (a) Somatology, (d) Ethnology, (c) 
ArebaMdogy. It is worth while printuig the definitum 
*350, VOL. 52] 


of the third of these fsr the benefit of unsaentific 
arcbaeidogists. 

Arckaohn —The science of antiquities, in its widest 
sense, the branch of anthropology, embracing archseO' 
graffov, conceined with the systematic investigation of 
Uie relics of man and of his industries, and the claasifi 
cation and treatment of anaent remains and records of 
any or every kind, whether histone or prshistonc, of 
ancient places, customs, arts, &c 
In popufau^Sigiufiaition, archaeology refers mainly to 
the collection or mvestigation of the materials from which 
a knowledge of the particular country under investigation 
may be obuined, which matenals may be divided mto 
written, monumental, and traditional Saentific arefoe 
ology It (i) general, including (a) the geology of the 
epoch of man and (f) the prehistonc ages and (z) special, 
including the study of separate nations and areas 
These examples which could be multiplied many times, 
are sufficient to show the generally trustworthy charaacr 
and the fulness, of the definitions, so for as science is con 
cemed The work hat an attraaive appearance, and 
ofiers every facility for consultation, and is altogether a 
desirable addition to a libriry 

TIIF CHEMISTRY OF UGH TING 
Ckemtcal Tecknology, or Chemistry in its Afplicaiions to 
Arts and Manu/aituns Edited by C E l/roics, 
hRS, and W Thorp, B Sc Vol 11 lighting 
(London J 4 . A Churchill, 1895) 

T he second volume of this important woik pos 
scsscs gieat intrinsic worth Section 1, dealing 
with fats and oils by W Y Dent, contiins much 
information concisely and clearly expressed It may 
be noted that m connection with the determination of 
specific gravity, the Sprcngel tube is described, but no 
mention is made of tlic modification of this apparatus 
having the capillary irms at right angles and provided 
with expansion bulbs although the litter form would 
always be used where accuracy combined with ease of 
manipulation were dcsind When specific gravities are 
given to four significint figures, correction to a vacuum 
IS necessary, or the fourth figure has no meaning No 
mention is made of this in the text ind the specific 
gravities given are tenned densities i misuse of the 
latter term which occurs much too often 
The second Section, on steanne, by J McArthur puts 
forth the mam processes for the decomposition of fats in 
a very explicit form I he writer wisely confines the 
term “saponification to deoimposition by means of a 
base 

The account of the c uidle manufacture, by L and b A 
bield, given in Section iii, is highly interesting, and will 
be read with profit by many who have no conneaion with 
such matters, as well is by specialists Producers of gas 
may well believe that their product will be in increasing 
demand when the candle industry flourishes in spite of 
the introduction of later forms of lighting Doubtless 
candles owe then present hold on the public favour 
largely to the great improvements m quality effected by 
recent advances m tfie methods ofmanufocture How 
great these advances are may be gathered from even a 
rapid perusal of the pages before us. 

The deKnption, in Section iv, ot the petroleum 
industry, by Boverton Redwood, is both graphic and 
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-complete It foitnb the bc#t monograph on the subject 
yet wntlen The ont,m of petroleum is so treated as to 
present the various theories put forward to iccount for 
Its occurrentc ntress inly, no authontative decision can 
be given on this verj debatable question Concerning 
the occurrence of kulphur in the pietroleums from Ohio 
and Canad i, those interested would do well to supplement 
the bare mention of the fact here given by reference to 
the July number of the Journal of the Franklin Institute, 
where C i, Mabery gives an account in which the 
subject IS treated as its importance requires Warren is 
St ited by Mr Redwood to have isolated hydrocarbons of 
the C H*, senes, termed naphthenes by Markownikoff 
Mr Mabery shows that the Ohio and Canadian petro 
leunis do not yield the naphthenes of Markownikoff and 
Ogloblin but give hydrocarbons of the , senes of 

sitnilir boiling points Ihis wntcr ilso proves con 
clusivily the presence of benzene, toluene, and xylenes in 
these petroleums 

The manufacture of shsle oil gives yet another instance 
of the applif ition of continuous processes , the text con 
tains very lur id desr riptions of these, well and sufficiently 
illustiittd tew of the general public can have any 
adequate conception of the number and variety of lamps 
in existence for use with oils An exhaustive account is 
given of these, and the idvantages or disadvantages 
chatactenstic of the mam types of oil limps are dwelt 
upon at sufficient length to cn ible an intelligent judgment 
to be form! d av to the suit ibility of any paiticular lamp 
for the woik required from it 

1 he Section on s ifety lamps, with which this volume 
concludes has lieen contributed by 1) A Louis in eon 
junction wnth Boverton Redwood It gives by no meins 
the least interesting reading Although the excellent 
account of the 1 imp indication of fire damp is highly 
technic il ind calculated to be eminently useful to 
sjievialists the general reader will find no difficulty in 
gi isping the principles involved, and will much appreciate 
the clearniss with which this important subject is treated 

It may be hoped that the high standard exhibited in 
this volume wiU be maintained in volume iii announced 
as to appear shortly Ihe editors are certiinly to be j 
congi itulated on the excellent production now b^re us 
W T 


and so on throughout the book Possibly the variety is 
introduced to charm the youthful mind, but it » not a 
desirable attribute of the book, for the method must 
result in the acquisition of unconnected information, and 
such knowledge has httle to commend it In the matter 
of illustration, and simphaty (» language, the book leaves 
httle to be desired 

A Garden of Pleasure By £ V E Pp 230 (London 
Elliot Stock, 1895 ) 

A FEW chapters fresh Hvith the fragrance of common 
country flowers, and breathing the life of “lustrous 
woodland Here and there the authoress lapses into 
sentiment, but, taken as a whole, her language is 
attractive in its simplicity The changes that go on in 
organic nature from month to month arc dmwn with 
careful touch and many students of botany would derive 
benefit fiom the contemplation of the sketches 


LETTERS TO THE EDITOR 

[Ik* SJttar deet nat hold kuHstlf rufontai* ftr tptnum *x 
frttud by ku ctrr*spendtnt$ Nnthtr tan kt mndtrUtk* 
U rt/um, tr to c» rr *s p » n d mtik tk* vtrUtrt (J, r*)*tUd 
manuurt^t tnttneUd fir tku tr at^ ttk*r fart tf Naruax 
N* nttu* ts tak*H tf antnymtm emmunuatttm ] 

The Line end D, 

May I call altentioii tu the fiuit that the line at 4026 5, now 
recognised ns belonging to the spectrum of helinm, and eon 
snicuous m the On >n atars, u also prominent in the spectrum of 
thesilir chrimosphere Although not given in the catalogue 
of chnmosphere lines (which dates fnim 1873), it was obaer^ 
and published is long ago as l88j ( im /tur Set and Art , 
November i88j) m connection with another hne at 4092, seen 
at the same time hince then the 4026 line has been observed 
repeatedly and might be given a place m the catalogue with a 
relative frequency of about 15 and a brightness of 3 or 4. Lake 
the other helium lines it has no dark analogue in the ordinary 
volar spectrum The 4092 Ime fidls upon a strong double line 
shown upon K. wlmd s map, but I am not sure to which of the 
two c imponenis it belongs, it u faint and seldom seen 
While 1 ), rarely ajipcars as a dark hne upon the solar spec 
trum yet m the course of over twenty years 1 am able to count 
up a convideiablt number of instances, certainly not leas than 
twenty or thirtj The j^enomenon occurs usually m the 
penumlnrsl region of an aeUve sun spot which m its nucleus 
reverses the lines of hydrogen magnesium, and sodium, and 
sometimes D, itself By a slight motion of the telescope as one 
passes away from the nucleus it crosses r^ons where D, 
appears as a smoky shade on page 130 of “ The Sun I have 
fibred a typical case 

I have not yet been fbrtuiuite enough to see the duplicity of 
D, myself Iwt I rof Keed has observed it on several ooeasions 
Hanover N H , August 36 C A Youno 


OUR BOOK SHELF 

Scuntt Readers By Vincent T Murchd Book iv 
Pp 316 (London Macmillan and Co, 1895) 

The conversational method of instruction, which used 
to be so general in school books, is not one that leads 
to pleasant memories Mr Murchd has created two boy 
prodigies in his “Science Readers,'and they ask and 
answer questions of a teacher whose laudable ambition 
IS to elicit and impart all kinds of scientific know 
ledge upon every suitable or unsuiuble occasion We 
reverence that teacher for hispaticnee and for his abihty 
to find texts in everything The pity of it is, that lessons 
giv en m this way on all and sundry topics lack the quahty 
which lies at the base of all true scientific knowledge, 
VIZ the orderly arrangement of facts A lesson on 
sobds, liquids, and gases precedes one on our b- lie^ 
another bn gravity precedes a lesson on vertebrates and 
invertebrates A lesson on the classification of inverte- 
lirates is wedged between two on hydrostatic pressure, 
NO. 1350, VOL 52] 


On the Temperature Varuuon of the Thermal 
Conductivity of Rocks 

Natuxb reproduces the resulta obUined by Lord Kelvin 
P R S , and J R Erskine Murray, a paper read at the Royal 
Society, May 30 ‘ On the TemperiUure Variation of the Thermal 
Conductavity of Rocks ’’ These gentlemen arrived at the fonowing 
renilu ((13) that for slate with lines of fluor parallel to 
cleavoge^nes, the mean conductivity m the range from 133* C 
m 202 C 1191 per cent of the mean conductivity m the range 

.-•r> ---on conductivity in 

cent of the mean 


^ — .. wlddy d__ 

by another meihod, and which Lord Kelvin hod the lundnese to 
publish m Naiprb, March 7i p 439> that 1 must be 
allowed to introduce here a word of objeetton 
It leeittt to me that detoili of expenmoital din^tm 
important enongfa, and ahonld be truitwofthy It ho' 
not opportune to diseuss than minately now 
The expenmenten based their work on the cue of Fourier’s 
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"indefinite wall ** winch is chancttnsed by the fact that 
tem^eratnre differences in the parallel pUnes are exactly pro 
portimial to the distances of these planes According to the 
experiment, they get the result that this proportionality does 
not exist, aid that oondnetibility vanes much according to 
tempemtiird 

In my opinion, this absence of proportionality atnved at, 
proves rather that the expenhientiS conditions were defective, 
and are m contradiction with the hypothesis of the “indefinite 
wall case 

I admit m principle, the employed method, but I thmk it 
should be modified untU—for the same temperature of the bath, 
the said proportioiulity should be obtained , then, in a new 
experiment the temperature of the bath being higher, it should 
he verified if the proportionalitv and the coiiductibility remain 
or if the last increases or diroinuhes with the tempciaturt 
Meuchitel, August RoBFKr Wkbbr 

Experimental Mountain-building 
Prof Johannes Walihbr, of |<.na, reuuestii me to com 
municate to yon the following detaiU ngarding an intcrekting 
experiment which he has recently devised for teaching purposes 
It IS mtended to explain mounbun formation 
He compares the system of folds on the surfiux of our slowly 
ageing earth to the wrinkles which form on the skin of a drying 
apple, and pomts out thst the height c f our mountain chains m 
relation to the mass of the globe is precisely comparable to the 
wrinkles on the skin of the apple In order to demonstrate the 
formation of these folds he lakes an in lianibber balloon (a) 
and attaches to it a bit (f glass tubing (B) On to this is 
stietebed a piece of indurubter tubuig (c) which is pnehed 
close by the stopcock (d) When the indiarubber ball xm is 
blown out to Its full cspscity it is spread over with a layer of 
flour paste two millimetres thici and is then dipped and 



have been made on his own initiative, chiefly between Lake 
Nyassa and Ijike Tanganyika was secured for Kew m 1880, 
through the instrumentality of the late Colonel J A Orantr 
IRS This wis not the subject of a special paper, yet it 
contained a number of interesting novelties some of which 
have from time to time been published in Hooker s ' leonee 
Plantamm and elsewhere Before going out again Thomson 
carefiilly studied the means 1 y which hts eollecting opixirtunities 
might be turned to the greatest advant'^ Armed with this 
knowledge he collected even me re successfilly in the Kihmanjaro- 
and other mountains of I astern b quatonal Africa I his second 
collection reached Kew m September 1884 and proved of the 
greatest scientific importance being the first adequate lUustra 
tion of the mountain fl ira of that region It contained scarcely 
150 species but the qeriinins were selected with admirable 
judgment and were suAicient for all purposes It was worked 
out by Sirjrseph U lIoAer and Prof D Oliver and the scry 
imprrunt results recorded in the twenty first \ ilume of the 
Journal oi the Linneui S cicty I his paper and Ihomsons- 
collection will always rank iin >ng the classiial dciiuments fir the 
slu ly of the phytogeographv C Central Africa Subsequently 
Mr 1 homsnn sent 11 Kew the botamcal fruits of his journey t) 
the Atlas M unlains and althiugh they contained very few 
previously unknown plants they were none the less instructive 
ns a sample of the flora if ihu comparatively little known part 
of the world Had he preserved ms health Thomson might 
base taken hi-, place m the first rank of botanical explorers Tie 
had acquirer! the rare gift of selection m collecting , 1 f knowing 
what ta secure uid what b neglect 

W BoillNb HkmsIIV 


Late NeitllngB 

To IAV 1 observed nests f the hauie mirtin im lerneath the 
eaves of the clock tower at I amlash Pier, on the south anrl west 
sides The parents were busy feediiw their young whose cnes I 
heard Surely this is a late date for a migratory lard How 
are these nestlings to get across the ocean f Jas Shaw 
Banhead ise^cmbei 7 


riiL iN^TirurE OF francf 

I N a few weeks, it the end of October, the Institut 
National de brante is to celebrate its first cen 
tenary Some words concerning its ongin and organi 
sation may be of inteicst at the present moment 
The Institute is the outcome of a pievious scientific 
society, entirely due to individual initiative During the 
first half of the seventeenth century, a few men, between 
whom love of science was 1 firm bond, agreed to meet at 
regular intervals at the house of one of their number, in¬ 
formally, in order to exchange views, to keep e ich other 
posted up on their various researches, and to make up an 
unconventional assembly of congenud spirits It was 
more of a temporary or intemiittient club than a real 
society, as we understand the latter now Ihese men 
were mostly mathem-iticians and physicists- for at that 
time natural science was men in the werdrn than 
in the san state- and Mersenne, Descartes, Rl-use Pascal, 
Gassendi, are some of them Iheir meetings soon 
attracted public attention, and the great Colbert anxious 
for the development of the arts of peace after the Pyrenees 
treaty had put an end to the war, considered them as 
bemg of sufiicient importance and utdity to take an 
interest m them, and to support the incipient soaety 
ofifioaDy 

Colbert even made out a fiill plan of what was to be 
realised 300 years later what he organised was a body 
{A saentific men who were to meet at regular ratervals,. 
and were divided into three classes—historical scholars, 
literary men, and, finally, sciemific men The private 
loa^ of matfaematiaans and pbysictsts grew into the 
Acadftnie det Saencet, and each of the three academies 
met separately m the BfUtothfique du Roi, at Colbert’s- 
own residcace. The king, as a sign of hii approval,, 
gave some money for expenmeat s , and some pensioas 
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Among the members (no one knows how they were 
appointed) were Huyghens, Manotte, Pecquet, Picard, 
Robertval The Academy of Saences, the Acaddmie 
]< ran^se, and the Acaddmie des Inscnptions et Mddailles 
thus lived in harmony, each having its particular pursuits 
The history of these academies would Uke too much 
space, It IS enough to have shown how they originated 
rhcy hied on till the Revolution, when they were 
organised on a new basis, and the Institute cime into 
existence The whole constitution of France being 
altered, that of the academies had also to be changed 
Fhe Institute was founded in 1795 Article 298 of the 
ConsHtutton du 5 Fruchdor, tut 111 (August 23, 1795) 
gave It the mission of “ registering discoveries, and per 
ting arts and sciences, while later laws proiided for 
the details of the scheme, that of the 3 Hruutatrt, an iv, 

} t October 35, 1795 According to this law, the Institut 
National—a new name applied to, practically, an old thing 
—was divided into three classes—scientific (10 sections), 
moral and political (6 sections), literary ind artistic 
<8 sections) Bonaparte (3 Plumose, an xi, January 23, 
1803) altered this plan, ind added a fourth class so that 
the Institute compns^ the class of mathematical and 
physical sciences, with 11 sections, that of !■ rench 
language and literature (no sections), that of ancient 
language and literatuie (no sections) and that of fine 
arts (s sections) In 1816, upon the return of monarchy, 
the general plan was respected, but in 1832 a fifth class 
was added that of moral and political sciences, which 
had disappeared in 1803 Those five classes still exist, 
under the names of Viddmie Fran^atsc, Acaddmie des 
Sciences, Acaddmie des Beaux Arts, Acaddmie dcs 
Sciences Morales et Politiques, Academie des Inscnptions 
et Belles Lettres They still dwell in the Palais des 
Quatre Nations on the Seine, where Bonaparte housed 
them in 1805 

At present, the Institute is a society of men of emm 
ence, divided into five distinct sub societies, or academies, . 
each member being at the same time and as a matter of 
course, member of this or that particular academy and 
of the Institute as a whole £ach academy has its | 
definite purpose, and meets each week on fixed and | 
different days, the Institute, as a whole, meets once a 
)ear, in October ! 

As a whole, the Institute is regulated by a committee 
of delegates, elected by, and in, the five academies, while 
each a^emy has its own president and sccreury 
Two points must be noticed in reference to the 
academies The one is that the Acaddmie dc Meddcine 
has nothmg at all to do with the Institute , it is a separate 
society (of medical men only) quite distinct, without the 
slightest relationship to any of the above mentioned 
academies, or to the Institute The other is that there is 
no connecuon whatever between the Institute or academies 
which make up the Institute, and the title of Offiaer 
d’Acaddmic To be Officier d’Acaddmie is to have re 
ceived from the D^rtment of Public Instruction a 
siiecuU decoration (of the Palmes Aeaddmques) which is, 
theoretically at least, more specially destined to persons 
who serve the cause of educabon and instruction The 
Officiers d’Acaddmie are thousands in number, they 
have nothing at all to do with the Academies 
Now, as to the membership of the latter 
New members are always elected by the members of 
each academy A man < onsiders himself as eligible for 
such or such academy, all he has to do, when a vacancy 
occurs m the academy or in the section to which he 
should belong, considering his previous work, is to 
declare himself a candiwe by a lener addrased 
to the president of the latter, and to prepare a 
parnffolet u) which he gives the list of his scientific or 
literary titles, of his works, of hw researches or dis 
covenes. of the functions he has oceupied, &c , and this 
NO 1350, VOL 52] 


pamphlet he sends or carries to each of the members of 
the academy It is customary for every candidate to pay 
a visit to each of the latter, and then he waits for the re 
suit, in the meantime canvassing, in order to secure this 
or that member's vote when things do not seem to nm 
smoothly A very amusing book might be written of 
the anecdotes which ore current upon the devices sug 
vested to the candidates by what is called the “ green 
fever,” la fih re verte, the fever which takes hold of a man 
anxious to wear the green laced uniform which the 
members of the Institute wear upon official occasions 
But such a book could be published only after the death 
of the author and of those concerned (jenerally speak 
ing however, the Acaddmie des Sciences would am 
tribute little to the making of this book Each election 
must be approved by the President of the Republic, 
ind 14 approved as a matter of course Each member 
receives i small tndemntld of /60 a year 
Each academy has a limited number of members, but 
in most academies there are different classes of member 
ship 1 he Acaddmie I ranqaise, for literary men, com 
prises 40 immortals all told, one of whom is perjpetual 
(life) secretary It has no associates nor corresponding 
I members and while the members have little or nothing 
I to do as members, save the preparation of a dictionary, 
and examining works which compete for various pnzes, it is 
I the custom for each new member to deliver a very elabo 
rate speech concerning his predecessor, and one of the 
members answers this dtscours de rlctphon by a speech 
' concerning the works of the new comer 

The Acaddmie des Inscriptions et Belles Lettres, for 
men who deal specially with history, comprises 40 
members (of whom one is life secretary) 10 ftw members 
8 foreign associates, 30 foreign and 30 national corre 
sponding members Among the foreign associates are 
Prof Max Muller, Sir Henry Rawlinson, W Stokes 
among foreign corresponding members Mr R S Poole, 
SirJ Iians M A Neubauer, Sir £ M Thompson 
Ine Academie des Beaux Arts is divided into five 
sections (painting, sculpture, architecture engraving, 
music), and cnmpnses 41 members (one of whom is life 
secretary) There are besides I o free members, i o foreign 
associates, ind 50 correspondents Among the associates 
are Sir J E Millais, Sir F Leighton Mr Alma Tadema 
among the corresponding members. Prof H Herkomer, 
Sir E Burnt Jones, Mr Waterhouse, Mi R W Macbeth 
rhe Acaddmie des Sciences Morales et Politiques is 
divided into hve sections (philosophy, morals, law, political 
economy, history), and comprises 40 members (of whom 
one IS life secretary), 16 free members, 6 foreign associates, 
48 corresponding members Among the foreign associates 
are Right Hon W E Gladstone and Mr Henry Reeve , 
Mr Robert hlint. Right Hon J Bryce, Sir Fredk Pollock, 
Right Hon G J Goschen, Biwop Stubbs, and Mr 
Lecky aie corresponding members 
Last, but by no means least, comes the Acaddmie des 
Sciences,which certainly exerts the largest influence, and 
IS the most highly considered in public opmion Divided 
into eleven sections, it compnses 68 members (of whom 
two are life secretaries), 10 free members, 8 foreign as 
socuites, 100 corresponding members Lord Kelvin, Sir 
Joseph Lister, and Dr E Frankbnd are among the asso- 
ewtes The Bntish Correspondents are as follows — 
Mathematical sciences—geometry Prof J J Sylvester, 
Rev Prof Salmon, astronomy Dr J R Hind, Mr 
Norman Lockyer, Dr W Huggms , geography and 
navigation bir George Henry Richards, general 
physics Sir G G Stokes, Lord Rayleigh Aysical 
sciences—chemistry Prof A W Williamson, Sir Henry 
Roscoe, Prof W Ramsay, mineralogy Dr J PreSt 
wich. Sir A Geikie , botany Sir Joseph D Hotfleer, Dr 
Maxwell Masters, rural economy $ur J B Lai^ Sir 
J H Gilbert, anatomy and xoowgy Sir W Flower, 
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medicine and lurgery bir James Paget Prof Huxley 
was a corresponding member also 

Each academy has more or less money leA to it in 
order to distribute pnxes for different sumect matters 
the Acaddmie des Sciences and Acaddmie r ran^aise are 
the nchest The Duke dAumale has agreed to lei\e 
the splendid residence of Chantilly, with the books and 
collections it contains to the Institute, and this handsome 
gift IS accompanied by a sum of money to help to keep 
the castle in good order It is estimated that all paid 
the Institute will be loo^ooo francs richer each year for 
this gift 

English corresponding members and associates will 
have a good opportunity of visiting the fine chateau of 
Chantilly, for on October a6 the Duke opens the doors 
to all members of the Institute ind bids them welcome 
The celebration of the centenary to which all members of 
each Academy, <dl < orresponding members and associates 
in ever} country have been or are being invited will 
last four days The programme has l^n given in 
Naturl (August 8) in full I he only new feature I 
can introduce is the programme of the afternoon per 
formance at the Comdlie Frin^aise where the best 
actors of the best theatre in I rince will play Les Iforues 
(Corneille) Ln Femmei Smantu (Moliere), ind recite a 
piece of poetry by bully Prudhomme The railwiy 
fares will be i^ueed 50 per cent for all foreigneis 
invited 

All may be sure to receive a hearty welcome If the 
Institut dt !> ranee does not contain all our best men 
in the different departments of knowledge or art it con 
tains only men ot recognised authority l^cy are men 
whose aims are noble and their feelings can but be most 
cordial towards those whose aims are the some towards 
their fellow workers whatever language they speak what 
ever country they come from towards all whose woik and 
character are high enough to have secured for them the 
highest recognition French science can award 

Henry de Vark n\ 


TH& IPSUJCH MEFTING Oh THE BRITISH 
ASSOCIATION 

^OMING after the Oxford yetr themeetmgat Ipswich 
^ IS in numbers a comparatively small one but from 
a scientific point of view everything augurs well Ihc 
papers promise to be of more than usual interest, and 
are so numerous that most of the Sections will have to 
sit early and late in order to get through all the work 
befoie them 

We have previously referred at some length to the 
work proposM for Sections A B C, D, G, and H 

Section D is this year reserved entirely to zoology and 
animal physiology, under the presidency of Prof W A 
Hetdman 

Prof A C Haddon will read a paper on the exploration 
of the isles of the Pacific Dr Bashford Deane, of New 
York IS to read two papers -one on an apparatus for 
catchmg oyster spat the other on the ganoids of North 
America Prof McIntosh will open a discussion on 
British fisheries A paper will be read by the Rev T R R 
Stebbing, on zoolimcal nomencUtuie and pubhcation 
Speaal interest is Tikdy to be taken in a paper by the 
President and Prof Boyce on the subjea of oysters and 
typhoid, by those who propose to join in the excursion 
to the Colne Oyster Fiueiy (Colchester), which has just 
lieen added to t)ie programme for Wednefdav It is 
intended t6 make a large use of the lantern for illustrating 
papers in the SecUon 

The provisional programme in Section E (Geography) 
makes it evident tnat the Section is, as uwal, to be a 
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popular one After the address of the President, Mr 
H j Mackinder an account will be given by Mr H S 
Cowper of a journey over Tarhuna and Ghanan in 
Tripoli and Mr J Batalka Reis will discuss how to 
consider and write the history of the discovery of the 
world On Friday the papers will be given by Mr C E 
Borchgrevink describing his voyage to the Antarctic 
Sea by Mr H N Dickson on oceanographical research 
in the North bea by Mr W B Blaiue on the cosmo 
sphere and by Mi John Dodd on Formosa On Mon 
day Mr L ( Kavcnstcin will present a report on the 
climate of tropical Aftic 1 and there will be papers by 
Ml (» !• bcott Llliot on Kuwenzon and Fast Afhca ; by 
Captain S L Hinde on the Congo State by Mr J TP 
Really on the port of the Upper Nile in relation to the 
highways of commerce and by Mr J L Myres, on the 
maps of Herodotus On Tuesday Mr Weston will 
deal with the New Zealand Alps, and Mr J L Myres 
with Asia Minor whilst Mr A Trevor Battye will give 
an account of Kolguev 

In Section !• (1 conomic Science and Statistics) over 
which Mr L L Irue presides bimetallism appears early 
on the scene the iirangement being to devote hnday 
morning to a monetary discussion in which represen 
tativesof the Bimit ill c 1 eague and of the ( old Standard 
Defence Associatii n and otheis are expected to take 
part Monday will be given up to a discussion on the 
state of agriculture on which question Captain E G 
Irctymin VI 1 will lead a paper from the landlords 
piint of view and Mr Herman Hiddcll one from the 
tenant s point of v lew 1 his discussion has unfortunately 
been fixed for the same day as the discussion on the 
rel ition of chemistry to agriculture in Section B but it 
IS hoped that by an arrangement of the houis the two 
d scusstons may not 11 isli ()ther contributions in Section 
F will be by Mr H W Wolff on land banks Mr H 
Moore on cooperation in agriculture Mr F Cannan, 
on population Mr H Higgs, on the climbing ratio, 
tnd Kev Frome Wilkinson on the State and the 
labourer 

In Section H (Anthropology), in which Prof W M 
Flinders 1 etrie presides ethnology is to play a prominent 
part The Section w II therefore feel all the more the 
absence of Mi L W Brabrook who is unable to come to 
Ipswich on account of the very sad bereavement he has so 
recently suffered It has been arranged that the Section 
shall sit each morning till 13 50 or 1 and then reassemble 
at 3 on each day except Saturday for a letture 
illustrated by the 1 intcin 

Botany is sitting for the first time as a distinct Section 
(K) under the presidency of Mr W T Thiselton Dyer 
Amongst the papers will be one on Sporangia by Prof 
F O Bower Dr D H Scott will speu on fossil 
botany, with special reference to the researches of the late 
Prof Williamson A paper on fossil botany will also be 
read by Prof Solms Laubach of Strasbourg Prof E C 
Hansen of Copenhagen, promises a paper on the vana 
tion of yeast cells and Mr A C Seward one on the 
Wealden Flora Amonnt other foreign botanists attend 
ing the meeung is Dr T M Treub, of Java A special 
botanical excursion not figuring as one of the regular 
excursions, is being arranged 

Inavovral Aodsiss sv Sis Doucias Gai ton KCB, 
D C L F R S , PauiDBNT 

My first duty u to convey to you Mr Mayor and to the m 
haliitsnta of I^wich the tfianlu of the British Aswciatioa for 
your hospitable mvitation to hidd our suty fifth meeting u your 
anctent town, and thus to re e iBji^agwmdile jnemc^^ 

lion forty fipu years agi 

In the next idaca 1 feel it my duty to say a few words on the 
great loss whni science hM iscenuy sustained—the death of 
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the Right Hon ThomM Ileniy Huzlejr It u unnecewry for 
me to enhuM, m the pretence of to many to whom hit per 
vmality was known upon his charm in socluand domestic lift ., 
but upon the debt which the Association owes to him for the 
assistance which he rendered in the promotion oi science I can 
not well be silent Huxley was pre emmently qualified to assist 
in sweeping away the obstruction by dogmatic authority which 
in the early da]n of the Aasocuition fettered pro|pess in certam 
Imnches of science I'or whilst he was an eminent leader in 
biological research his intellectual power, hu un|,mal and 
intrepid mind, his vii^rous and masculine English, made him a 
wntir who explained the deepest submt with transparent clear 
ness And as a speaker his luad and forcible style was adorned 
with ample and effective illustration in the lecture roc m , snd 
his ener^ and wealth of argument m a more public arena largely 
helped to win the battle of evolution, and to secure for us the 
right to du«nss questions of religion and science without fear and 
without favour 

It may I think interest you to learn that Huxley first made 
the scquaintance of lyndsll «t the meetmf, of the Assocution 
held in this town in 1851 

About forty six years ago I first began to attend the meetings 
if the Bntidi Association and I was elected one of your (,eneral 
secretaries about twenty five years ago 

It IS not unfitting, therefire that I should recall 11 your 
minds the conditions under which science was iwrsued at the 
formation of the Assicialiun as well os the very remarkable 
|X>sition which the Assceiation has occupied in relation to science 
in this country 

Between the end of the sixteenth century and the early part of 
the present century seieral societies had been create 1 to develop 
vari ms branches of science Some of these societies were es 
tal lished m London, and others in important provincial centres 

In 1831 m the absence of railways commumcation between 
different parts of the country wras slow and difficult Science was 
therefore localised , and in addition to the universities in h imland 
Scotland and Ireland the towns of Birmingham Manehester 
1 lyinuuth and York each maintamed an important nucleus of 
saentific research 

OmoiN 01 iHE Briiish Associaiion 

Under these sotial c inditions the British Autwuitioo was 
founded in September 1831 

The geneial idea of its formation was derived from a migratory 
society which had been previously formed m (jermany but 
whilst the tierman society met for the special occasion on which 
It was summoned, suid then dissolved, the basis of the Bntish 
^Vssociatiun was continuity 

The obiecta of the founders of the Bntish Association were 
enunciated in their earliest rules to be — 

"Togive a stronger impulse and a more systematic direction 
to scientific uiqniry , to promote the intercourse of those who 
cultivated science in different parts of the Bntish h mpire with 
one another, and with foreign philosophers, to obtain a more 
Kcneral attention to the obiects of suence, and a removal of any 
disadvantages of a public kind which impede its progress 

Thus the Bntish Association fur the Advancement of Saence 
based its utihty upon the opportumty it afforded for combioa 

Th^^ meeting of the Association was held at York with 353 

As an evidence of the want which the Asaocution supplied. 
It may be mentioiied that at the second meeting, which was 
held at Oxfixd, the number of members was 435 The thud 
meeting, at Cambridge, numbered over 900 members and at 
the meeting at Edtnbiirgh m 1834 there were present 1398 
members 

At Its third meeting, which was held at Cambndge in 1833, 
the Association, Ihrau^ the influence it had already oequuM, 
induced the Csovemment to grant a stun of £ysa for the reduc 
tioa of the astronomical obsmvatums of Body And at the same 
meeting the Geneiml Committee commenced to appropriate to 
Bcieiitilic research the sorplus from the anbscnptioiis of its mem 
hers. The committees on each branch of science were desired 
" to sdeet definite and important objects M setence, which tbw 
may thuik most fit to be advanoed by an application of the fonw 
of the society, either m compensatioa fur aiiov, or in detaymg 
the expanse of apparatus, or otherwise, ■***«*£ ifctv reasons for 
thsfo sMeetion, and, when they may tUnk proper, desHpmtmg 
immdnah to nndertake the desired inyestigatiiMii.** 


The several proposals were submitted to the Committee of 
RecommtndaUons, whose approval was necessary before they 
could be passed by the Oenend Comimttee The relations 
then laid down still guide the Association in the distnoution of 
Its grants At that early meeting the Association was enabled 
to apply ;^6oo to these omects. 

I have always wondered at the foresight of the fhunera of the 
constitution of the Bntish AnocuUion the most remarkable 
feature of which is the lightness of the tie which holds it 
together It is nut bound ^ any complex central organisation 
It consists of a federation of Sections whose youth and energy 
are yearly renewed by a succession of presidents and vict 
prestdenis, whilst m each Section somt conUnuity of action is 
secured by the less movable secretanes 

The governing body is the General Committee the members 
of whidi are selected for their saentific work but their con 
trolhng power is tempered by the law that all changes of rules, 
or of constitution should be submitted to and receive the 
approval of the CommittLC of Recommendations This com 
mittee may le described as an ideal Stcind Chamber It 
consists of the most experienced members of the Assocmtion 
The admimstration of the Assocmtion in the intervil between 
annuil meetings 11 earned on I y the Council on executive body, 
who^e duty it is to complete the work of the annual meeting (a) 
by the puWieatnn (f its prueeedings, (/) liy giving efleet to 
resolutions psssed by the General Committee {() it also 
appoints the 1 ocal Committee and organises the ftrtontul if 
each Section for the next meeting 
I believe tint one of the secrets of the long e nlinued success 
and vitality f the Bntish Asseculiun lies m this purely demi 
cralic constituuon combined with the compulsory careful 
consideration whiih must be given to su^esteil oi^nic changes 
The AssiKMtir n is now in the sixty hnn year >f its existem e 
In Its irigm it invited the philow jihical sicieties dispersed 
throughout Great Bntmn to unite m a co operative union 
Within recent years it has endeavoured to consolidate that 

At the present time almost ill import uit local scientific 
societies scattered throughout the country, some surty su m 
number are in correspondence with the Assocmtion Then 
delegates hold annual conferences at our meetings The Atsoo 
ation has thus extended the sphere 1 f its acti m it plocea the 
members of the I xal societies engaged in scientific work in re 
lation with each other and brings them into cc operation with 
members of the \ssocmtion and with others engas^ in original 
investigvtions, and the papers which themdividualsoaeties pub 
lish annually are catvlogucd in our Report Thus by degrees a 
imtional catalogue will M formed of the seientifie work of these 

The Assocmtion has, moreover, shown that its scope m cu 
terminous with the Bntish !■ ropire by holding one of its annual 
meetings at Montreal, and we are hkely soon to hold a meeung 
in Toronto 


Ifae Assocmtion, at ita first meeting, began its work by 
imtmting a senes of reports upon the then condition of the 
several sciences 

A rapid glance at some of these reports will not only show the 
enormous stndes which have been made since 1831 in the in 
vestintion of fimta to elucidate the laws of nature, but k nmy 
afford a slight insight into the unpediments offered to the p rogre ss 
of investigation oy the mental condition of the commnmly, 
which has been for so tong satisfied to accept aasumptioaa 
without undergoing the labour of testing their truth fay oocer 
taimng the real focts Thu habit of mind may be illustnBed try 
two instanccv selected from the early reporU made to tbe 
Assocmtion The first u afforded fay tlw report made in 1833, 
by Mr Lubbock, on “Tidea.” 

Thu was a subject necessarily of importance to EngloDd as a 
dominant power at sea. But m En^and records of the tides 
had only recently been cnmsnanrcd at the dockyards of 
Woolwich, Sbeernfass, Fortasaaoth, and Plymouth, on the re 
quest of the Royal Soaety, and no mfonnation hod been odleeted 
upon tbe tides on the coasts of Somla;^ and Irabnd 

The Bntidi Associatioti may foal nnde m the foot that withm 
three years of its meeption, vis pT <>34, R had mdaoed the 
Corpoiation of Liverpool to establish two tide gauges, and the 
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Ooxerament to underuke tidal observations at 500 stations on 
the coasts of Bntain 

Another cognate instance is exemplified ^a paper read at the 
second meeting, in 183a, upon the State of Naval Architectnit. 
in Great Bntaui The author contrasts the extreme perfection 
<rf the carpentry of the internal fittiim of the vessels with the 
remarkable defiaency of mathematical theory in the aibustmcnt 
of the external form of vesMls, and suggests the btnent of the 
apphcation of refined analysu to the vanons pracUcal problems 
which ought to mterest shipbuildirs—problems of capacity, of 
displacement of stowaM, of velocity, of pitching and rolling of 
masting, of the effects of soils and of the resistance of flmds. and 
moreover suggests that large scale experiments should he nude 
by Government, to afford the necessary data for calculation 

Indeed when we coiuuder how c mplitUy the whole habit of 
mind of the populations of the Western world hss been changed, 
since the beginning of the century, from willing acceptance of 
authority as a rule of life to a umversal spirit of inqmry and ex 
iienmental investigation is it not prr bable that thu rapid change 
luu arisen firom society haiing been sbrred to its foundations by 
the causes and consequences of the hrench Revolution ? 

One of the earliest practical results of this awakening in France 
was the conviction that the basis of scientific research lay in the 
accuracy of the standards by which olservations ct old lx. com 
oared and the following principles wen. laid down as a basis 
for theu measurements of length weight and capacity vtr (1) 
that the unit of hnear measure applied to matter m its three 
firms of extensim viz length breadth ondthiikness should 
be the standard of measures of length, surface and solidity (a) 
that the cubie eontents of the linear measure in decimetres of 
pure water at the temperature of its greatest density should 
liirmsh at once the standard weight and the measure of catweity • 
The metric system did not come int full operation in France till 
1840 and It IS n »w ailopted bj all e luntnes on the continent of 
Furope except Kussit 

The standards of length which were accesnble in Gnat Hntain 
at the formatien of the Association were the Ivlismentaty 
standard yard lodged in the Houses of 1 arliament (which was 
destroyed in 1834 in the fire which burned the Houses of I arlia 
ment) the Riyal Astronomical Societys standard, and the 
10 foot lar if the Ordnance Survey 

The first two were aasumeil to aflord exact measurements at a 
gisen temperature The Ordnance bar was ft rmed of two bars 
on the principle of a compensaUng pendulum and alTirded 
measurements independent of temperature btondord Ixirs were 
also disseminated throughout the ci untry, n possession of the 
corporations of various towns 

rhe Bntish Association early recognised the importance cf 
umformity m the record of scientific fids as well as the necessity 
for an method of compannf, standards and fir leniying 
differences between instruments an I apparatus required by 
sanous observers pursuing similar lines of investigation At iti 
meeting at bdmburgh in 18^ it caused a comparison to lie mode 
between the standard borat Aberdeen constructed by Troughton 
and the standaro of the Royal \strinomical Sociaty, and re 
ported that the scale “ was exceedingly wrell fimshed , it was 
about zhtb of an inch shorter than the 5 foet of the Royal 
Astronomical Society s scale, but it was evident that a grrat 
number of minute yet important circumstances havfe hitherto 
been neglected in the formation of such scales, ivithout an 
attention to which they cannot be expected to aecord with that 
degree of accuracy which the present state of science demands 
bucisequently at the meeting at Newcastle m 1863 the Assocm 
(ion amxanted a eommiltee to repirt on the best means of 
lirovidiiig for a uniformity of weights and measures with 
reference to the mteresis of science Ihis committee recom 
mended the metric deamol system—a recotmneiidation which 
has been endorsed by a commiuee of the House of Commons m 
the lost session of last Fsrliament 

Bntish instrument makers bad been long conspicuous for 
accuracy of workmanship Indeed m the eighteenth cenluiy 
practical astronomy had been mainly in the hands of Bntish 
observers, for although the mathemotietaiis of France and other 
eountnes on the cwtiiient of Furope were occupying the fore 
most place m mathematical investigation, means pf ostronomuxd 
^KTvation hod boen furnished almost exdusiv^ by Fnglish 

( ThsktnHthsvetaSMiiraluloBnuiuaaar pars water st us msximnm 
dsosiqr sod u hsa thou tlwTitie sms faitwiilad to bs, via one cable 

ncMpn^Ilw wugbt of a eobte decuaetta at pun walor Is 1 ooooi) 
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The sectors, quadrants and circles of Ramsden, Bird, and 
Cory were mimitable by conunentol workmen 
But the accuracy of the mathematical instrument maker hod 
not penetrated mto the engineer s workshop And the foundation 
of the Bntish Asaocioti n was coincident with a rapid devehip 
ment f mechamcal ap|ilumees 

At that tune a good workmin had done well if the diaft he 
was tummg, or the c^Iind r he was bonng, ' was right to the 
Viiid of an inch Fbu, w-is m fact, a degree of accuracy as fine 
as the eye could usually distinguish 
Few mechanics liad any distinct knowledge of the method to 
be pursued fir ot tsining accuracy, nor mdeed, had practical 
men sufficiently sppreciited either the unmenie importance or 
the comparative fecility of its acquisition 
The accuracy of workmanship essential to this development of 
meihamcal process required very precise measurements of 
length to which reference e uld be easily mode No such 
standards were then tvulable for the workshops But a httle 
befi re 18301 young workman named Joseph Wmtworth realised 
that the Ixuus of accuracy in machinery was the makuig of a true 
plane 1 he idea occurred t him that this could only be secured 
by m-iking three mdrnen lent plane surfaces if each of these 
w mid lift the ther they 1 lust lie (ilanes anil they must lie true 
The true ] isne rendered possible a degree of accuracy Iieyond 
the wil lest druinis cf his contemporaries in the construction of 
the lathe and the planing machine, which are used m the 
manufiicture of all t Is 

His next step wist inir lure an exact system of measurement, 
genertlly ipplicible in the wirkshop 

Whitworth felt that the eye was iltoeether inadequate to secure 
this md ippealeil to the sense of touen for affording a means of 
e imjiariv n If tw 1 plugs I e made to fit into a round hole, they 
ms) liffer in size by a uiisnlity imperceptible to the eye, or to 
any irdinaty yrocess of measurement imt in fitting them into 
the hole the difference between the larger and the smslier is 
felt imroedistely by the grenter ease with which the smaller 
ne fit In this way a child can tell which is the hrger if 
tw eylin Itrs diflering m thickness by no more than fzVvth of 
an inch 

Standard gauges consisting of hollow cylinders with plugs to 
hi I ut diflermg m diameter ly the i^th or the of an 

inch were given to his uoikmen, with the result that a degree 
of aeeuruy inc ineciv it le to the ordinary mind became the rule 
of the shop 

To render the c instructi n of accurate gauges possible Whit 
worth levised his messunng machine in which the movement 
was effeeted by a screw by this means the distaiure between 
two true pKnes migl I be measured to the one millionth of an 

These a hanccs in 1 reeision of measurement have enabled the 
degree i f accuracy whiili was formerly limited to the mathe 
mstieal mslrumenl maker to become the common pn^rty of 
every machine shop Vnd not only is the Ktest form of steam 
engine in the aeeuracy ef its workmanship little behind the 
chron nneter of the sriy 1 art of the century but the accuracy 
in the construction of expenmentol apparatus which has thus 
been introduced has ren lered posiible recent advances m many 
lines of research 

Loid Kelvin said in his Fresidentuil Address at Ldinburi^, 
** Nearly all the grandest discot enes of science have been but 
the rewards of accurate measurement and pauent Ions continued 
labour in the sifting of numeneol resulu The discovery of 
arg m for which I ord Ksyleigh and Frof Ramsay have been 
awarded the Hxlgkin inze by the bmithsonuin Institution, 
affords a pregnant illustnitian of the truth of this remark 
Indeed, the provision of securate standards not only of length, 
but of weight capariiy tempanture, force, and energy, are 
amongst the foundations of scientific investigation 

In 184X the Bntiih \ssocuition obtained the opportumty oi 
extending its usefulness in thu directum 
In that year the (.overnment nve up the Royal Observatory 
at Kew, and offered it ti the Royal Society, who deebned u 
But the British Association accepted the charge Their first 
object was to continue Sabine’s vuuable ofaservatums upon the 
vibrations of a pendulum in vanons gases, and to promote pen 
dulum observanons m different ports of the world They suose* 
queBthr extended it mto an ohservatory for componng and ven* 
the vanons instrumenU whidt recent discoveries in {faysMoI 

chMnMwiisrS^obMrvatiaas and expmsMM’watioM^ime 
eleetncity, and for the study of solar piqrsks. 
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Thu new departure afforded a meana for 
vantagea and dWdvantages of the aeveml 
iiutramenta, aa well aafor atandardumgand teating inatramenU, 
luit only for iiutminent maketa, hut eaiuoal^^^ obterrm ^ 

foflbrcnt parta cff the world, and abo for training otuervera 


Ita ape^ object waa to promote original leaearch and ex 
pendituie waa not to be incurred on appaiatua merely intended 
to exhibit the neceaaary coniequencea oT known lawa 
The rapid atndea in electrical acience had attracted attention 
to the meaauiement of electrical reaiatancea, and m 1859 the 
Bntiih Aaaociation appointed a apecial committee to deviw ~ 
standard The atandard of reaiatance proposed by that co 
miltce became the mtrally accepted standard, until the 
quirements of that advancing science led to the adoption of 
international standard 

In 1866 the Meteoroloipcal Department of the Board of 
Trade entered into close relations with the Kew Observatory 
And in 1871 Mr OaMiot transferred £\o 000 ^n trust to 
the Royal Somty for the mainttnance of the Ktw Observatory, 
for the purpose oi assisting in carrying on miunietical meteom 
logical, and other [diysicarobservationa The British Assoaation 
tMreupon, after having mamtamed this Observatory for nearly 
thirty years, at a total expenditure of about 12 ooo handed 
the Observatory over to the Ko)al Soaety 
The IratuaciuHi of the Bntuh Assocutinn are a catalogue of 
Its efforts m every branch of science, both to promote expen 
mental research and to iacilitote the application of the results to 
the practical uses of life 

But probably the marvellous development in science whieh 
has accompany the bfe history of the Assocutic n wilt be best 
apprecuted by a bnef allusion to the condition of some of the 
branches of saence in 1831 as compared wi h their present 


(tSOlOIKAI AMI (tKOTRAFHICAI SCIENCIC 
Otology 

At the foundation of the Assocutinn gee logy was assuming a 
prominent position in science The main features of English 
geology had been illustrated as fer back as 1821, and among 
the founders of the Bntuh Assocution, Murchison and Philtipa, 
Buckbind Sedgwick and C mybeare, Lyell and De bi Beche 
were occupied in investigating the data necessary fur perfecting 
a geofomcal ehnmology by the detailed observations of the 
vanoos Bntuh deposits, and by their co rebuion with the con 
tinental strata They were thus prepanng the way fir those 
huge generaliuiuons which have rauM geology to the rank c f 
an Inductive saence 

In 1831 the Uidnance maps jiublished for the southern coun 
ties had enabled the Oosernment to recognise the importance of 
a geological survey by the ajipoinbnent of Mr De la Beche to 
affix geological colours to the maps of Devonshire and portions 
of Sumenet, Dorset and Cornwall and in 1835, Lyell, Buck 
land and S^snek induced ihe Cosemment to establish the 
Geological Survey Department not only for promoting geological 
acience but on account of its practiau beanng on agneulture, 
mmuig, the makuig of roads mlways, and canals and on other 
branches of national industry 

Gtography 

The Ordnance Survey appears to have had Us ongm in a pro 
potal of the hrench Government to make a mint measurement 
of an arc of the mendian Thu pn^pMal fell throiuh at the 
outbreak of the Revolution but the measurement of the base 
for that object waa taken as a foundation for a national survey 
In 1831 however, the Ordnance Survw bad only published the 
I inch map for the southern portion of England and the great 
tnangulation of the kingdom was sUll inoomplete 

In 1834 the Bntish AssoruUion urged upon the Government 
that the advancement of various branches of saence was greatly 
retarded by the want of an accurate map of the whole of the 
British IsIm , and that, consequently, the engmeerand meteoro 
logist, (M agriculturist and the geolo^, were each fettered in 
their scientific investigatioas by the abaence of those accurate 
dau srhKh now lie ready to his hand for the measurement of 
length, of wrfece, and of altitude 

Yet the lint decade of the British Associatton svas cmncident 
with a coondcnble development of geogrqihioil remarch The 
*----—- n the Govemment the 
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scientific importance of tending the expeditton of Roes to the 
Antarctic and of hranklin to the Arctic regions We may 
trust tlwt we are approaching a aolntion of the geographT of the 
North Pole, but the Antarctic regmns still present a for the 
researches of the meteorologut, the gerUagist, the biologist, 
and the magnetic observer, which the recent voyage cTM 
Borchmvink leads us to hope noay not long remain nnexploied 

In tne same decade the question of an alternative route to- 
India by means of a communication between the Mediterranean 
and the Persian Gulf was also receiving attention, aiul m 1835 
the Govemment employed Colonel Chesney to make a survey M 
the Luphrates vall^ In order to ascertain whether that river 
would enable a practicable route to be formed from Iskanderoon, 
or Tnpoh, oppoute Cyprus, to the Persum Gulf His valuaUe 
surveys are not, however, on a suffiaently extensive scale to 
enable an opinion to be formed as to whether a navigable water 
way through Asia Minor is physically practicable, or whether 
the cost of nOablishing it might not be prohibitive 

The advances of Russia in Central Aria have made it impera 
live to proviife an essy, rapid and alternative hne of commnm 
cation with our Lastem possessioni,, so as not to be dependent 
upon the Sues Canal in time of war If a navigation cannot 
be established, a railway between the Mediterranean and the 
Persian Gulf has been shown tnr the recent iniestigations of 
Messrs Ilawkshaw and Ilayter following on those of others, to 
be perfectly prseticable and easy of accomplishment, such an 
undertaking would not only be of strategicsl value, but it is 
beheved it would be commercully remunerative 

Speke and Grant brought befire the Association, at its meet 
ing at Ncwcsslle in 1863 their solution of the mysteiy of the 
Nile basin which had puzxled geographers from the days of 
Herodotus and the efbrts of I ivTngstone and Stanley and 
others have opened out to us the interior of Africa I cannot 
refrain here from expressing the deep regret which geologists and 
geographers snd inoeed all who sre interested in the progress of 
discuscry feel at Ihe recent death of Joseph Thomson His 
extensive iccurate, and trustworthy observations added much to 
our knowledge of \fnea and by his premature death we have 
lost one f Its most competent explorers 

ClIBMlCAl VsiROSOMICAL AM) PHYSICAL SCIBNCB 

Cktmtstry 

The report made to the Association on the state of the 
chemical sciences m 1832 says that the efforts of investigators 
then heing directed to determining svith accuracy the true 
nature < f the substances which compose the various products of 
the organic and inoigamc kingdoms, and the exact ratios by 
weight which the different constituents of these substances bear 
to each other 

But since thxt day the saence of chemistry has far extended 
Its boundaries The Inmer has vanished whieb svas supposed to 
separate the products of living oigamsms from the subttances of 
which minerals c nsist, nr which could be formed in the labora 
tory The number of distinct carbon compounds obtainable 
from organisms has greatly increased, but it is small when com 
pared with the number of such compounds which have been 
artihcially formed The methods of analyais have been per 
fected The physical, and especially the optical properties of 
the various forms of matter have been closel^studied, and many 
fnutftil generalisations have been made The form ui which 
these generalisations would now be stated may probably change, 

-ne perhajis by the overthrow or disuse of an ingenious guess 
_ natures workings, but more by that change which is the 
ordinary growth of science—namely, inelusion in tome simpler 
and more general view 

In these advances the chemist has called the spectroscope to 
his aid Indeed, the existence of the British Associatioa has 
been practically coterminous with the comparatively newly de 
velopcd science of spectrum analysu, for though Newton,* 
Wollaston, Fraunhofer, and hox Talliot had worked at the sub 
jeet long ago, it was nut till Kirohhoff and Bunsen set a seal on 
the prior laboars of btokes. Angstrom, and Balfour Stewart 
that the spectra of terrestrial elements have been mapped out and 
grouped, that by its help new elemenU have been discovered, 

1 Joannas Marcna Motet of Kranland m--- 

■1001 of Newton who had any knowMgs of dia fonaMioa of a 1^ 

- pnsa Ha not only obasrvtd that tha colonrad rays divar(sd aa 
ths prism, hut that a colourad my did not changa in colour 
marion ihrouch a praun His book nmmmmmtSu ittr tU m 
Shpnr t tb ni m i Mmm ttum mt hm Prac lial was, heWatme 
10 Mavtoo, and had no laftnanoa upon fktara dbeovartar 
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and thf(t the ide* hu been niggesied that the vanou^ orders of 
•pectn of the aune element ue due to the existence of the cle 
meat in difieient molecular forms—allottofuc t therwiie—at 

But great as have been the adxances of tenestilal chemistiy 
through Us assistance, the most stupendous advance which we 
owe to the spectroscope lies in the ctlcstisl direction 
Aslrmcmy 

In the earlier part of thu century, whilst the sidereal universe 
was accessible to investigators, miny problems outside the solir 
system scemid to be unapproachiblc 

At the thud meeting of the Association, at Cambridge in 
1833, Dr Whewell said that astronomy is not only the queen of 
science, but the only perfect stiente which was in so elevated 
a state of flourishing maturity that all that reiruuned was to <Il 
tenmne with the extreme of accuracy the consequences of its 
rules by the profoundest comlinitiins of mathematics the 
magnitude of its data by the minutest scrupulousness of observa 
Uon ” 

But in the previous year vu 183a, Airy, in his report to the 
Association on the progress of astronomy, had pointM out that 
the observations of the planet Uranus could not be united in ne 
eUiptic orint, a remark which turned the attention of Adams to 
the discovery of Neptune In his reimrt on the position of 
optical science in 183a, Brewster suggested that with the assist 
ance of adequate instruments it would be possible to study the 
action of the elements of matenal bodies upon rays of artihcul 
li^t, and thereby to discover the analogies between their 
ammties and those which produce the hxed lines in the spectra 
of the stars , and thus to study the effects of the eombustiins 
which light up the suns of other sWenis 

This idea nas now been realised All the stars which shine 
linghtly enough to impress an image of the spectrum upon a 
photomphic plate have been classified on a chemical basis 
The close connection between stars and nebulae has been dem in 
strated and while on the one hand the modem science of 
thermodynamics has shown that the hypothesis of Kant and I a 
place on stellar formation is no longer tenable inquiry has mdi 
eated that the true explanation of stellar evolution is to be found 
in the gradual condensation of metet ntie particles thus justifying 
the suggestions put forward long ago by Lord Kelvm and Prof 
fait 

We now know that the spectra of many of the terrestrial ele 
ments in the chrom isphere of the sun differ from those fiimiliar 
to us in our laboratones We begin to glean the foct that the 
chromosphenc spectra are similar ti those indicated liy the ab 
sorption going on in the h ittest stars uid I ockyer has not best 
tatM to affirm that these &cts wiuld indicate that m those 
loeakties we are m the presence of the actions of tempemtures 
sufficiently high to break un our chemical elements int 1 finer 
forms Other students of these phenomena may not agree in 
this view, and possibly the discrepancies may be due to default 
in our terrestrial chemistry Still I would recall to you that 
Dr Carpenter, in his Presidential Address at Brighton in 1873, 
almost censured the speculations of Frankiand and I ockyer m 
1868 for attnbuting a certain bright bne in the spectrum of solar 
prommences (which was not identifiable with that of any known 
terrestnal source of light) to a hypothetical new substance which 
they proposed to call ‘‘ hebum * because “ it had not received 
that venfication which, in the case of Crookes search for 
thallium, was afibided by the actual discovery of the new 
metal ’ Ramsay hat now shown that this gas is piesent in 
dense mineials on earth, but we hive now also learned from 
Lockver that it and othw associated gases are not only found 
with hydrogen in the solar chromosidiere hut that these gases, 
with hydrogen, form a huge percentage of the atmosidienc con 
stltnents of wme of the hottest stars m the heavens 

The qiectroscope has also made us acquainted sinth the 
motioni and even the veloaties of those dutant orbs which make 
up the stdeteal universe It has enabled ns to determine that 
mam stars, single to the eye, ate really doable, and many of the 
conditions of these strange systems nave been revealed The 
rate at which matter is moving m solar cyclones and wmds is 
now fc mili a r to us And 1 may also add that quite recently this 
wooderiul instiumeiit has enabled Pred Keeler to verify Clerk 
Maxwell’s theory that the rings of Saturn consist of a marvellous 
caesnany of separate moons—oi it were, a e^oft of courtiers 
tevohnng round thau queen-snth velocities proporboned to 
then dntaoces from the planet 
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I Physus 

\ If we turn to the sciences which are included under physiea, 
1 the progress hss been equally marked 

In optical science in 1831, the theoiy of emisaion as con 
trasted with the undulatoiy theory of light was itill under 
dueussion 

\ouiig, who wai the lint to expbun the phenomena due to the 
interference of the rays of light os a consequence of the theory 
of waves, and h resnei who wed the intensity of light for any 
relative position of the interference waves, both had only 
recently pained away 

Ihe investigations mti the laws which regulate the conduction 
and radmtion of heat t gather with the doctnne of latent and of 

r ;ific heat an I the rclati ms of sapour to air had all tended to 
concejition of 1 mstensl heat, or calonc, communicated by 
an actual flow and emivaon 

It was not till 1834 tbit imprrved thermometneal applumces 
hsd enabled 1 orbes and Melli ni lo establish the polansiuion of 
host and thus to liy the f undatiun of an undulatory theory 
fir heat similar to that which was in progress of acceptation ftir 
bght 

Whewell s report in 1833 on magnetism and electricity shows 
that these branches of science were looked up in as cogiute, and 
that the theory f tw 1 pjiisite electnc fluids was generally 
sccepted 

In magnetism the investigations of Hansteen, Gauss, and 
Weber in hurope and the observations made under the 
Imjerutl Academy of Russia over the vast extent of that 
Umpire h-id estiblishe I the existence of magnetic poles, and bad 
shown thit magnetic disturbances were simultaneous at all the 
stall ns of observui in 

At their ihir 1 meeting the Association urged the Government 
to establish magnetic and meteorological ol^rvatones in Great 
Britain and her i >1 Dies and depenueneies m different parts of 
the earth furnished with I riper instruments constructed on 
unifom tnnciples and with provisions for continued ohierva 
tuns at those places 

In 1839 the Rnti h Association had a large share in mducing 
the ( ovemmeni to initiate the valuable seriM of experiments for 
determining the intensity the declination, the dip, and the 
periodical variations t f the magnetic needle which were corned 
cn for several >ear« al numerous selected stations over the 
surface cf the globe un Itr the directions of Sabine and I efrov 
In h ngland systematic and regular observations are still made 
at (ireenwich kew and Slonyhurst For some years post 
similar observations by bith absolute and self recording inatru 
ments have ols* been made at Falmouth close to the nome of 
Robert Were box whose name la inseparably connected with 
the early history i f terrestrial magnetism in thu country—but 
under such great finam lal difticulties that the contmuance of the 
work IS senously jeujioidised It u to be hoped that means 
may be forthcoming ti carry It on Comishmen mdeed could 
found no more fitting memorial of theu dutinraished country 
man John Couch Adams than by suitably endownng the mag 
netic observatory m which he took so lively an mterest 

Far more extended observation will be needed before wc can 
hope to have an established theory as to the magnetism of the 
earth We are with lul magnetic obwrvations over a hum part 
of the sou them hemisphere And Prof KUcker s reeent fnvesti 
gallons tell us that the earth seema aa it were alive with mag 
netic forces be they due 11 electnb currents or to vanations m 
the state of magnetised matter that the cTisturbonces affect not 
imly the diurnal movement of the magnet but that even the 
small port of the secular change which has been observed, and 
which has taken centuries to accomplish is interfered with by 
some slower agency knd, what u more important, he tells ns 
that none of these observations stand ai yet npon a firm basit, 
beotuse sbmdaid instrumenta have not been m accord, ana 
much labour, beyond the power of individual effort, hoi hitherto 
been required to ascertam whether the relations between them 
are constant or variable 

In electricity, in 1831 just at the time when the Bntisfa 
Association was frmnded, haiadin^s splendid researches in 
electricity and magnetuim at the Royal Institution had begun 
with hu dneovery of magneto electnc inductton his inveidn 
turn of the laws of electro chemical decompoeition, and of the 
mode of cKctrolytical action 

But the piactiM application of ow electrical knowledge was 
then Innitcd to the use of lightning conductors for buiMuiss and 
■hips. Indeed, it may said that the apphcations of dee 
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tncity to the uie of man have grown up tide by vde with the 
Bntidi AMociattoii 

One of the fint practical appbcatuma of haraday ^ ducovenet 
wot m the depoattum of metals and electro plating which ha* 
developed into a lar« fanmch of national induatr^ and the 
dishomating efiect of the electric arc, for the reduction of ores, 
ind in other piocetiea ii daily obtaining a wider extension 

But probably the application of electricity which is tending to 
produce the greatest change in our mental, and even miten'il 
condition, is the electrm telegraph and its sister the telefdione 
By their agency not only do we learn, almost at the time of their 
occurrence the events which are happening in distant parts of 
the world but thev are estabhshing a commnmty of thought and 
feeling between all the nations of the world which is influencing 
their altitude towards each other and, we may hope may tend 
to weld them more and mure into one &mily 

The electiic telegratdi was introduced expenmenully in tier 
many in 1833, two years after the formation of the Assocutti >n 
It svas mode a commercial success by Cooke and Wheatsi ne in 
England, whose first attempts at telegrwhy were made on the 
hne from T uston to Camden fiwn in 1837, and on the line from 
Paddington to West Drayton in 1838 

The submarine telegraiih ti Amenca, conceived in 1856, 
became a practical reihty in 1861 through the c mmerasl 
energy of Cyrus I iild and Pender sided by the mechanical skill 
of I otimcr Clark Cooch and others, and the scientihc geratis 
of Lord Kclvm The kn iwledge of electncitv gained by means 
of its applicatiun ti the telegraph laigely assisted the extension 
of Its utiuty in other directions 

The electric li^t gives in its incandescent form, a 1 ery perfect 
h}gienie light Where risers are at hand the eleetncal trans 
muMon of power snil drive railway troiiu and factories ei nom 
leally and might enable each artisan to convert his roim into a 
workstuni and thus assut in restoring to the laht unng man 
some (f the individuality whieh the faetory has tenueil to 
destr ly 

In 1843 J'lul's described his expenments for determining ihe 
mechamcal equivalent of heat But it was not until the meeting 
at Oxford in 1847 that he fully developed the law of the cm 
servation of eiier^ which m conjunction with Newtons law 
of the lonstrvatiun of momentum and Dalton s hw of ihc 
conservation of chemteU elements constitutes a com|>lete 
mechanical foundation for physical science 

Who at the foundation of the Association, woul I have 
bebeved some far seemg phdosopher if he had foretold that the 
spectroscope would aiwyse the constituents of the sun and 
measure the motions c f the stars that we should liquefy air 
and utilise temperalutea approaching to the absolute seto for 
experimental research , that like the magician in the ‘ Arabuin 
Nights, we should annihilate distance by means of the electru. 
telegraph and the telephone that we should illuminale lur 
largest buildings instantaneously, with the clearness of d ly by 
means of Ihe electne current that by the electric transmission 
of power we should be able t j utilise the Palls of Niagara to 
work iactones at distant places that we should extract metals 
from the crust of the earth ly the same eleetncal agency to 
which, in some cases, their depisiuon bos been attributed? 

These discovenes and their apjdicatioas haie been brought to 
their present condition by the researches of a long line of scien 
tific explorers, such as Dalton Joule, Maxwell, Helmholtx, Herx, 
Kelvin, and Rayleigh aided by vast strides made in mechanical 
skill But what 1^1 our successors be discussing sixty years 
hence ? How little do we yet know of the vibrations which 
communicate light and heat' Par as we have advanced m the 
applieation of dectncity to the uses of life we know but little | 
even yet of its real nature We are only on the threshold of 
the knowledge of molecular action, or of the constitution of tbi 
all pervading ither, Newton, at the end of the seventeenth 
century, in his prefisce to the ‘‘PnncipM, says 'I have 
deduCM the motions of the planets bar mathematical leascming 
from forces , and I would that we could derive the other pheno 
mena of nature from mechanical ptumples by the same mode 
of reasoning For miny things move me, so that I somewhat 
snspect that all such may depend on certain forces by which the 
particles of bodies, through causes not yet known, are either 
urged towards each other according to regular figures, or are 
repelled and recede from each other 1 and these foices being 
unknovm, philoaopber, have hitlwtto made their attempu on 
nature m vain.** 

In 1848 Faraday remarked *' How rapidly the knowledge 
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of molecular forces grows upon us, and how strikingly every 
investigation tends to develop more and more their importance * 

‘A few years ago magnetism wss an occult force, afiecting 
only a few bodies, now it u found to mfluence all bodies, and 
to powess the most intimate relation with electncity, heat, 
chemical action, light, crystallisation, and through it the forces 
concerned in cohesion We msy feel encouraged to con 
tinuous labours, hoping to bring it into a bond of union with 
gravity itself 

But It IS only withm the last few years that we hive hegun to 
realise that electncity is closely connected with the vibimtions 
which cause heat and bght, and winch seem to pervade all space 
—vibrations which may be termed the s nee of the Creator call 
tnc to each atom and to eich cell of protoplasm to fall mto its 
ordained position each is it were, 1 musical note in the har 
monious symphony which we eoll the universe 

Metterelog} 

At the first meeting, m 1831, 1 rof James D Porbes was 
requested to draw up a report on the State of Meteorological 
Science m the gr lund that this science is more in want than any 
other of ihit system itic direction which it is one great object oi 
the Association lu give 

I rtf Porbes maile his fint report in 1832 anl i subsequent 
report in 1840 Ihe systemitic recorls now kept in various 
ports of the world of barometric pressure of solar heal, of the 
temperature ind physical conditions of the atmosphere at vanous- 
altitudes, of the neat of the ground at various depths of the 
ramfidl of the prevalence of winds and the gradual elucidation 
not only of the Ixws which regulate the movements of eyclones 
■md storms but if the influences which are exercised bv the 
sun and byeleclridty and mngnelism nut inly upon atmosphene 
conditions but upon health and vitality are grsduilly approx 
imiting meteurology to the positi in i f an exact science 

PngUnl took the lead in riinfall obscrvxtions Mr G J 
ns orgxmscd the Bntish Rainfall bystem in i860 with 178 
bservtrs 1 system which unUl 1876 received the help of the 
Bntish Assocntiin Now Mr Symons himself conducts it, 
isusted I y more than 3000 observers and these volunteers not 
only maki the Ijservations but defray the ev|iense of their 
reduction and publication In foreign c untnes this w ork w done 
by (i< vemment ofheers at the public e ist 

At the present time a very large number of nun gauges xre in 
dxily use through lut the world The British Islands have more 
than 3000 and India and the United States have nearly as many, 
1 ranee md (,trmmy are not fat behind , Australis probably has 
more—indeed, one colony alone, New bouth Wales has more 
than 1100 

The storm wominn now issued under the excellent systematic 
orgamsatioD of the Meteorological Committee may be said to 
have had their origin m the ternble storm which bn ke over the 
Block Sea during the Crimean War on November 27 (855 
I everner traccfl the progress of that storm and seeing how ils 
path could have been reported in advance by the eleitnc tele 
graph, he proposed to establish observing stations whmh should 
report to the coasts the probability of the occurrence of a storm 
levemer communicated with Airy, and the Government autho 
rued Admiral litxKoyto make tentative arrangements in thu 
country The idea was also adt^ed on the continent and now 
there are few civilised countries north or south of the equator 
without a system of storm warning * 

Biological Siienlk 

The earliest Reports of the Association which bear cm the 
biological sciences were those relating to botany 

In 1831 the controversy was yet unsettled between the 
advantages of the I mnean, or Aruficial system, as contrasted 
with the Natural system of classiiication Histology, morpho 
logv, and physiological botany, even if born, were in their 
mftmey 

Our records show that von Mohl noted cell division m tSjS, 
the presence of chlorophyll corpuscles m 1837, and he nnt 
desenped protoplasm m 1846 
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Vut M hkve been the advances of ^ytiolo^l botany since 
that time, moch of its fundamental ^nciples Tcmain to be 
worked out, and I trust that the esublishment, for the first Ume, 
of a Krmanent Section for botany at the pr^nt meeting wilt 
lead the Association to lake a more prominent part than it has 
hitherto done in the further deielopment of this branch of 
tnological saence 

Animal Physiology 

In 1831 Cuiier, who dunng the previous generation had, by 
the collation of facts followed by careful inducbve reasoning, 
established the plan on which each animal is constructed, was 
approaching the termination of his long and useful life He 
di^ in 183a , but in 1831 Riclurd Owen was just commencing 
his anatomical investigations anil his brilliant contributions to 
pakeuntology 

The impulse which their labours gave to biological science 
was reflected in numerous repirts and communications, by 
Owen and others, throughout the tsrly decades of the British 
Assonation, until Harwin propounded a theory of evolution 
which commanded the general assent of the scientific world 
tor this theory was not ibsolutelj new But just as Cuvier hail 
shown thit esch bone in the fabric of an animal aflords a clue 
to the shajie and structure of the animal, so Darwin brought 
harmony int i scattered facts, md led us to perceive that the 
moulding band of the Crestor may have evolved the complicated 
structures of the organic world from one or more primeval cells 
Richard Owen did not accejit Darwin s theory of evolution 
and a large section of the jaiblic contested it. I well remember 
the storm it produced—i storm of praise by my geological 
colleagues, who aeeeptcd the result of investigated facts, a 
storm of indignation such as th-it which would hue burned 
fialileo at the sfike from those who were not yet jirepeRd to 
question the old authorities , but they dimmish duly 

We are however, as yet only on the threshold of the ductnm 
of evolution Does not each investigation even into the 
embryonic stage of the simpler forms of life, suggest fresh 
problems * 

Anthrofohg} 

The impulse given by Darwin his been fruitful m leading 
others to consider whether the same principle of evolution may 
not hsve governed the moral as well as the material progress 
of the human race Mr Kiild tells us that nature as tnlei 
preted by the struggle for life contiins no smction for the m nl 
progress of the individual, and ikiiiiIs out that if each tf us 
were allowed by the conditions of life to follow his own 
inclination the average of each generation would distinctly 
deteriorate from that of the preceding one , but lx.cause the law 
of life IS ceiseltss and inevitable struggle and competition 
ceaseless and inevitable selei lion iiid rejection, the result is 
necessarily ceaseless and imvitable | nigress Evolution, is Sir 
W'llliam Mower said, is the message which biology hes sent to 
help us on with some of the problems of human liK and 1 rancis 
Oilton urns that nun the firemost outcome of the aw fill 
mystery of evolutuin, should realise that he hoa the power of 
shaping the course of future hum imly by using his intelligence 
to discover ind expedite the chvnget. which arc necessary to 
ada|)t circumstances to man, and man to circumstances 

In considenng the evolution i f the human race, the science 
of preventive medicine may aflord us some indication of the 
direction in which to seek for social improvement One of the 
early stejis towards establishing that science upon a secure basis 
was taken in 1835 by the British Assm lation, who urged upon 
the Oovemmem the necessity of establishing registers of 
mortality showing the causes of deith " on one uniform plan in 
all ports of the hang s dominions, as the only means liy whieh 
general laws touching the influence of causes of disease and 
death could be satisfoctonly deduieil The gmral registration 
of births and deaths was commenerd in 1838 But a mere 
record of death and its proxinute cause is insufficient Ihre 
ventive mediane requires a knowledge of (he details of the 
previottt cmiditioils of life and of oceupation Moreover, death 
IS not our only or moot dangerous enemy, and the mam objea 
of ptevenuve medicine is to ward off disease Disease of body 
lowers our useflil energy Disease of body o» of mmd may 
stomp ita cune on succeMing generations 
The anthropometne laboratory affords to the student of 
onthropidogy a means of anolysiiw the causes of weakness, not 
only in bo£ly, but also in mental life 
Mental acUm are indicated Iw movements and their results 
Such agni are capable of record, and modem physiotagy has 
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shown that liodily movements correspond to action in nerve 
centres, as surely as the motions of the telegtaph indicBtof 
e^ess the movements of the upentor’i hands m the distant 
office 

Thus there is a relation 1x.twcen a defective status m brain 
power and defects m the proportioning of the body Defects in 
phjrsingnomieal details Um finely graded to be measured with 
instruments, may be ajipreciated with accuracy by the seiiies of 
the observer, and the records show that these defects are, m a 
large degree, associated with a bram status lowrer than the 
average in mental power 

A report presented by one of your committees gives the results 
of observations made on 100,000 scbcxil children examined in 
dividoally in order to determine their mental and physical con 
dition for the puipose of classification Hits shows that about 
16 per 1000 of the elementary school population appear to be so 
fir defective in their buddy or brain cnnilition as to need specwl 
training to enable them to undertake the duties of hfe, and to 
keep them from miipensm or crime 

Many of our feeble niimled children, and much disease and 
vice, an. the outeome of mhenled proclivities hrancis Gallon 
has shown us that types af criminals which have bwn bred true 
to their kind are one of the saddest disfiguiements of modem 
civiksation, and he siys that few deserve better of theu country 
than th sc who determine to lead cebbate hves through a 
reisi nable conviction Out their issue would probably be less 
fitted thill the generalilv to play their part as iiti/ens 

These eonsuierali ins point to the im|inrtance of preventing 
those suffering from trinsnussible disease, or the criminal, or the 
lunatic from adding Ircsh sufferers to the teeming misery m our 
Itrge towns And m anj rise, knowmg as we do the influence 
of ennr;>nment on the dcveluimient of individuals, they point to 
the necessitj of removing those who are bom with feeble minds, 
cr under emditiins cf moral danger, from surrounding 
deleri iriting influences 

These ire jir jlikius which materially aflert the progiess of the 
human race, and we may AmI sure that, as we gradually approach 
their sdull in we shill ni ire certainly realist that the theory of 
evoluti >n, whn h the gemns jf Darwm impressed on this century, 
IS bul the first step on ilidogical ladder which may possibly 
eveiituilly Icid us to understand how n the drama of creation 
nun his been evclve I as the highest work of the Creator 


Hutenology 

Tile sciences of medicine and surgery were largely represented 
111 tilt eirlier meetings of the Association, before the ireilion of 
the British Meditil Assexiition affonltd a field for their more 
intimate discussion 1 lie ilose connet tion between the different 
branches of science is c tusing n revival m our proceeilings of 
discussi ins on some of the highest medicll problems, especially 
those rt lating t > the sjireid of infectious and epidemic disease 

It IS interesting ti contrast the opinion prevOtnl at the 
foundition < f thi \ssxiitirn with the present position of the 
question 

A re|xirl to the ^ssleutlon in 1834, by Prof Henry, on 
eontraion, says 

* TOe notion that 1 mtagious emanations are at all connected 
with the diftusion tf in milcule through the atmosphere is at 
vanince with all thil is kn wn of the diflusion of volaule 
contagion ’ 

Whilst It had I ing lain known that filthy conditions m air, 
earth and water fostered fever, cholera, and many other forms of 
disease, and that the ilise ise ceaied to spread on the removal 
of these conditions, yet the reason for their propagation or 
diminution remained under a veil 

Leeuwenhoek m 1680 ilescnbed the yeast cells, but Schwann 
in 1837 first showed iliirly that fermentation was due to the 
activiiy of the yeast cells, and, although vague ideas of fi.r 
mentation had been lurrent dunng the past centum, he laid the 
foundation of our exact knowledge of the nature of the action of 
ferments, both organised and unorganised It was not until 
i8te, after the pri/e of the Academy of Sciences had been 
awarded to Pasteur for his essay against the the»y of spon 
taneous generation, that his investigations mto the action of 
ferments' enabled him to show that tne effects of the yeast cell 

I In qMnk^a of fcniwnU am mujU hsor In mliid that ibeiv sn two dawn 
ef fanaanis oiM, hvmK beinas wch ■> yaasi— onaiiisad taraunta aa 
they araMmtsuMacallM iln- otbar theptoilu<.iiiofIivugbnnaathemsalvas, 
•uch aa ptpaan, fti — iinua«nued fananii Paateur workad with tha 
Ibtinar varj htfla wiih the latter 



NATURE 


[September 12, 1895 


498 


» a firm Kientific ba«i 
tenology n leading m to recur t 
iwlatua of uifectioua diMaWi aod t< 


are indiMolubly bound up with the activitiea of the cell ae a 
living oiganwm, and that certain dueaaee, at leait, are due to 
the action of fermenti in the hvii^ being In 1865 he ihowed 
that the ducaae of ulkwormi which wai then undermining the 
«lk mduWryin Fiance could be ai iccei a fi illy combated Hm 
further lewaichea into anthrax, fowl cholera, iwine fever, table*, 
and other diaeaaei, proved the theoiy that thoae diaeafe* are 
connected m Mine way with the introductum of a mu-robe mto 
the body of an animal that the virulence of the poiron can be 
dumnuhed by cultivating the microbe* in an appropriate 
manner, and that when the vuulence ha* been thui diminikhed 
their moculation will afford a protection agunat the diieaw 
Meanwhile it had often been observed m hoimtal practice that 
a patient with a simple fractured limb was eauly cured, whilst a 
pMent with a comimnd fracture often died from the wound 
Lister was thence IM, in 1865 to adopt his antiseptic treatment, 
by which the wound u protected from hostile microbes 
Thi* investigation, fiillowid by the discovery of the existence 
of a multitude of micro organisms and the recognition of some of 
them—such as the bacillus of tubercle and the comma bacillus 
of cholera—as easentud fiunors of disease and bv the elabora 
turn of Kodi and other* of method* by which the several 
organisms might be isolated cultivated, and their histones 
studied, have gradually built up the science of bacteriology 
Amongst later devdopment* are the discovery of vanons m 
called antitoxin*, such as those of diphtheria and tetanu* and 
the utilisation of these fur the care or disease Lister s treat 
ment formed a landmark in the science of surgery, and enabled 
our surgeons to perform operation* never befiin. dreamed of 
whilst later discoveries are tcnduig to place the practice of 
And the science of bac 
to stnngent rules for the 

_ _._ ;o the disinfection (by- 

heated steam) of matinals which have been m contact wi 
sufferer 

These microbe*, whether friendly or hostile, are all capable of 
muluplyuu at an enormous rate under fevourable coiiditions 
They are Mind in the air, m water, ui the soil, but, fortunately, 
the presence of one specie* appear* to be detrimental to other 
spedea, an<l sunshine or even light from the skv 1* prejudicial 
to moat of them Our bodies, when in healtn appear to be 
furnished with speeiat means of resisting attack, arm, m far *s 
regards their influence in causing disease, the success of the 
attack of a pathogenic organism upon an individual depends, a* 
a rule, m part at least, upon the power of resistance of the 
individual 

But notwithstanding our knowleto of the danger ansine 
from a state of low health in individuals, and of tte universal 
prevalence of these micro organisms, how careless we are in 
guarding the health condibons of every day life I We have 
ascertained that pathogenic organisms pervade the air Why 
therefore, do we allow our meal our nsh, our vegetables, our 
easily contaminated milk, to be exposed to their inroads, often 
in tlw foulest locahtics ? We have ascertained that they pervade 
the water we dnnk, yet we allow foul water from our dwelling* 
our pigsties, our femyards, to pass mto ditches without previous 
clarification, whence it flow* into our stream* and pollutes our 
rivers We know the condition* of occupation which foster ill 
health Why, whilst we remoie outside sources of impure air, 
do wt permit the occupation of foul and unhealthy dwellings? 

The study of bactenolw has shoam us that although some of 
these orgamsm* may be the accompsnunenu of disease, yet we 
owe It to the operation of others that the refuse caused by the 
cessation of animal and vegetable life is reconverted mto food 
for fresh generations of dant* and animals. 

These consuferstmaa Mve firmed a point of meetmg where 
the Uologist, the ehemist, the physuist, and the statistician 
unite with the sanitary engineer m tne apidication of the science 
of preventive medicine 

Fnoinukino 
Sewag! Pur^ahoH 


attention of the British AsaocuUioa as early as 1864, and between 
1869 and 1876 a committee of the Association made a senes of 
valuable reports on the subject The direct application of 
sewage to Wd though effe^ve as a mean* of purification, 
entailed difficulties in thickly settled districts, owing to the 
extent of land required 

The chemical treatment of seivage produced an effluent harm¬ 
less wily after having been passed over land, or if turned into a 
*irge and rapid stream or into a tidal estuary, and it left behmd 
large amount of sludge to be dealt with 
Hence it was long contended that the umplest plan in fevour 
able localities was to turn the sewage into the sea and that the 
consequent kn* to the land df the manunal value in the sewage 
would be recouped by the increase m fish life 
It was nut till the chemist called to his aid the biologist, and 
came to the help of the engineer, that a scientific system of 
sewage punfication was evolv^ 

Dr rrankland many years ago suggested the mtermittenC 
filtration of sewage, aiid Mr Baldwin Latham was one of the 
first engineers to adopt it But the valuable experiments made 
in recent year* by the State Board of Health in Massachusetts 
have more clearly explained to us how by this system we may 
utihse micro orramism* to convert organic impunty in sewag^e 
into food fitted Tor higher forma of life 
To effect this wt. require, in the first place, a hlter about five 
feet thick of rand and gravel or, indeed of any matenal which 
affords numerous surfa^ or open pore* Secondly, that after a 
volume of sewage has passed through the filter an interval of 
time be allowed in which the air necessary to support the life of 
the micro organuun* 1* enabled to enter the pores of the filter 
Thus this system is dependent upon oxygen and time Under 
such condition* the organisms necessary fw punfication are sure 
t > establish themselves in the filter before it has been long in use 
Temperature 1* a secondary contideration 

Imperfect punfication can invariably be traced either to a 
lack of oxygen m the pores of the filter or to the sewage pasaing 
through SO quickly that there is not sufficient time for the neces 
sary processes to take place And the power of any matenal to 
punfy either sewage or water depends almost entirely upon its 
ability to hold a snfhaent pr iportion of either sewage or water in 
contact with a proper amount of air 

Smdke Aiattmtnt 

Whilst the sanitan engineer has done much to improve the 
surface conditions of our towns, to furnish clean water, and to 
remove our sewage he hsu as yet done little to jiurify town air 
hug IS caused by the floatii^ particle* of matter in the air 
becoming weighted with aqueous vapour, some particles, such 
as salts M ammonia or chlome of sodium have a greater affinity 
for moisture than others You will suffer from fug so long as 
you keep refuse stored in your towns to furnish ammonia, or so 
tong as you allow your street surfaces to supply dust, of which 
much consists of powdered horse manure or so long 
the products of combustion into the atmosphere Therefore, 
when you have adopted mechanical tracUon for vehicles in your 
towns, yru may Isrgely reduce one cause of fog And if you 
diminish your black smoke, you svdl dinunuh blwk fogs 

In mannfectones you may prevent smoke either care m 
firing, by using smokeless coal, or by washing the soot out of 
the p^ucu of consumptwm in its passage along the floe leading 
to the main chimney *1^ 

The black smoke from your kitchen may be avoided by the 
use of coke or of gas But so long as sve retain the hygieiuc 
arrangement of tm open fire in our living rooms I despair of 
finduig a fireplace however srell constructed, which will not be 
used in such a manner as to cause smoke, unless, indeed, the 
chimneys were reversed and the fumes drawn into some central 
shaft, where they might bo washed before being passed into the 


The early reports to the Associanon show that the law* of 
hydiostatiet, hjMrodynxniK*, and hydraulics necessary to the 
supply and removal of water throuf^ pipes and conduit* had 
long been mvestqnfted by the mather^teian But the modern 
sarmary encmeet nas bem driven by Bi 
population |o call m the chemist and th 
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Flectrunty as a warming and cooking agent would be eon 
vement, cleanly, and economical when generated by water power, 
or possibly wind power, but it is at present too wti when it has 
to be generated by means of coal I can concave, hosrever, 
that our descendants may Usm so to utihse electricsty that thw 
m Mine future century may be enabled by its mean* to avoid 
the smoke m then tosnis 

Mtck«mctU Emgtmmng 

In other branches of avil and mechameal engmestfag, th* 
report* in 1831 and 183a the state of this science show that 
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the theoretical end ptaeUcel knowledge of the itrength of timber 
had obtained comideiable development. But in 18^, before 
the introduction of railway*, cait inm had been kpanngly usid 
in arched bridge* for ipans of from tte to aoo feet, and wrought 
iron had imly been applied to Urge span iron bridges on the 
*u*pen*ion pnncipie, the most notable instance of which wss the 
Menai Snspension Bridge, by Telford Indeed, whilst the 
Itrength of Umber had been patiently inve*tigatcd by engineers 
the DM form for the use of iron girders ^ stmts was only 
begiiuiing to attract attention, and the earlier volumes of our 
T'nmiacttens contained numerous records of the researches of 
Eaton Hodgkinson, Barlow, Kennie, and others It was not 
until twenty years Uter that Robert Stephenson and Willuim boir 
baim erectM the tubuUr bridge at Menai, followed liy the more 
scienti5c bridge erected by Brand at Saltash 1 heie have now 
been entirely eclipsed by the skill with which the estuara of the 
Forth has hten bndg^ with a span of 1700 feet by Sir John 
Fowler and Sir Benjamin Baker 
The development of the iron mdustry is due to the aaiocution 
of the chemist with the engineer The introduction of the hot 
blast by Neilson, in 1829, in the msnu&cture of cost iron had 
eCfectea a Urge saving of fed But the chemical conditions 
which affect the streii^h and other qualities of iron, and its 
combinaUoiis with car&n, silicon, ph^phorus, and other sub 
stances, had at that time scarcely been investigated 
In 18^ Bessemer brought bmore the Bntish AssociaUon at 
Cheltenham his brilliant discovery for making sted direct from 
the blast fernace, by which he dimnsed with the Uborunis pro 
cess of first removing the carbon from pig iron by puddling, and 
then adding Iw cementation the required proportion of carbon to 
make steel ^is discovery, followed by Siemens’s regeneratiVL 
fernace, by Whitworth’s compressed steel, and by the use of 
alloys and by other improvements too numerous to mention here, 
have revolutionised the caaditions under which metals are 
applied to engineering purpose* 

Indeed, few quesUons are of greater interest, or possess more 
industrial importance, than those connected with metallic alloys 
Thu u especially true of thoee alloys which contain the rarer 
metals, and the extraordinaiy effects of small quantities of 
chromium, nickel, tungsten and titanium on certain varieties of 
steel have exerted profound influence on the manufecture of 
prmectilcs and on the construction of our armoured ships 
Of late years, investigations on the properties and structure of 
alloys have ben numerous, and among the more noteworthy 
researches may be mentioned those of Dewar and h leming on 
the distinctive behaviour, as regards the thermo electnc powers 
and electrical nsistance, of metals and alloys at the very low 
temperatures which may be obtoineil by the use of liqmd air 
Prof Roberts Austen, on the other hmd, has care^ly studied 
the behaviour of alloys at very high temperatures, and by cm 
ploying his delicate nmideter has obtained photographic 
curves which afford additional evidence as to the existence of 
allotropu modifications of metals, and which have maternlly 
strengthened the view that alloys are closely analogous to saline 
solution* In this connection it may be stated dwt the very 
accurate work of Heycoek and Neville on the lowenng of the 
solidiiying points of molten metals, which u caused by the 
presence of other metals, affords a valuable contnbution to our 
knowledn 

Prof Koberts Austen has, moreover, shown that the effect of 
any one constituent of an alloy upon the properUes of the 
prmcipal metal hu a direct relation to the atomic volumes, and 
that It Ik consequently possible to foretell, m a great measure, 
the effect of any given combination 
A new branife of mvestigation, which deids with the micro 
structure of metals and alloys, u rapidly assuming much import 
once It wu instituted by Sorby in a communication which he 
made to the Bntish Assocurtion in 1864, and its development n 
due to many patient workers, among whom M Osmond occupies 
a prominent place 

MctalluigiM science has brought alumimnm mto use by 
cheapmung the process of its estiaction , and if l» means of the 
wastedforce* m our nvers, or possibly of the wmd, the extraction 
be still further chesmoiad by tne aid of deebtict^ we may not 
only nblise the metal or Its alloys in incieoamg the span* our 
bridges, and in afifording streiMh and Ughtness in the eoastrac 
tun of out ships, but we may Mpe to obtain a matmal which 
may render prnctioable the dreams of Icarus and of Maxim, and 
for purposes of rapid transit enable ns to uvigste the sir 
Lent before 1S31 &e steam engine had been largely osod on 
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nven and lakes, and for short sea passages, although the lint 
Atlantic steam servux was not established bll 1838 
As early as i8ao the steam engine had been ap|died by 
(.urney Hancock snd uthen to rood traction Ine absurd 
impediments placnl in thi ir way by road truktecs, which, indeed, 
are sliH enforcetl checked any progress But the question of 
met hamcal traetion on onlinaiy roi^ was prsctically shelved in 
1830, St the time of the formation of the Bntish Assocution, 
when the locomotive engine was combined with a tubular boder 
snd an iron road on the I iverpoorand Maiichekter Railway 
tireat, however, as was the advance made by the locomotive 
engine of Robert Stephenson, theke earlier ei^nes were only 
toys compared with the com|iound engines of to day which are 
used for nulways, for ships or for the manufiicture of electrunty 
Indeed, it may lie ssid that the study of the laws of heat, which 
have led to the mtnidui tion of sanous forms of motive power, 
ar^ratlually revolulionising all our habits of life 

TTie improvemenis m the production of iron, combined with 
the developed steam engine have completely altered the con 
dilions of our commercial intercourse on land , whilst the 
changes causeil by the effects of these impitnements in shiiv 
budding, and on the <k can carrying trade, have been, if any 
thing, still more marked 

At the foundation of the AssociaUon all ocean ships were built 
by hand, of wixxl propelletl by sails and mannuvfrd by manual 
labour , the matensi hmiled their length, which did not often 
exceed too feet, and the number of Fnglish ships of over 500 
tons Inirdi n was comparatively small 

In the modern shijis steam power takes the place of manual 
labour It rolls the plates of which the ship ik conktracted, 
bendk them to the requiteil khape, cuts, dnlls and nvets them 
in their place It weighs the anchor , it propels the ship in 
spite of winds nr currents, it steers, ventilates, and lights the 
ship when on the ocean It takes the cargo on board and 
dischoiges it on arrival 

The use of iron favours the construction of ships of a large 
sire, of forma which aff ird small resistance to the water, aM 
with compartments which make the ships piactically nnsinkable 
in heavy seas, or by collision Their kize, the economy with 
which they are propelled, and the certainty of th.ir arnval, 
cheapens the cost of transport 

The steam engine I'j eompressiiw air, gives us control over 
the temperature of cool chamnets In these not only fresh meat, 
but the delicate prodm e 1 f the Antipodes, is brought across the 
ocean to our doors wilhout iletenoration 

Whilst railways hive done much to alter the social conditums 
of each individual nation the application of non and steam lo 
our shins is revolulionising the imernatiomd commercial condi 
lions of the world , and it is gradually changing the course of 
our agnculturi, as well is of our domesUc life 

But great as have Iwen the developments of science in 
promoting the commerce of the world, science is asserting its 
supremacy even to a greater extent in every department of war 
And perhaps this appliration of science affords at a glance, better 
than almost any other a convenient illustration of the assisUnce 
which the chemical, physic d, and electrical scieneek are affording 


to the engineer 

The reception of warlike storea if not now left to the uncertain 
jud^ent of " practical men,' but is confided to officers who 
have received a special trainuig in chemical analysis, and in the 
application of physical and electrical science to the tests by 
vdiich the qualities of explosives, of guns, and of projectiles eon 
be nacertained 

For instance, Uke explosives Till qmte recently bUck and 
brown powders alone were used, the former oa old os civdisation, 
the latter hut a wudl modem improvement adapted to the 
increoied sire of guns Rut now the whole femdy of nitro 
ex^onves sre raptdly superseding the old powder These ore 
the diiwt outcome of chemical knowledge, they ore not mervr 
chance inventions, for every unprovement u based on chemical 
theones, and not on random expenment 

The construction of gum. is no longer a haphazard operation 
In spite of the enormous forces to be controlled and the sudden 
vKtlanM eff their action, the researdus of the mathematician 
have enabled the just proportion* to be determined with accuracy j 
the laboun of the jdiysicikt have revealed the internal condUions 
of the materlUi empk^, and thefaest meaM of their fevourable 
employment Take, for exaaqple, Longndge’s coiled wire 
system, ta sHneh each siiceessiva layer of which the gun i» 
formed receive* the exact proportiOD of tenston which enable* 
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all th« U>eni to act in uniaon The chemnt hat rendered it 
clear that even the nnalleat quantitiea of certain ingredienU are 
of tnpreme importance in affecting the tenacity and tnutworthi 
nett of the matenali 

Thi triitment of tteel to adapt it to the vatt range of dutiea 
It has to perform is thus the outcome of patient rewairch And 
the use of the metals—man^ete, chrormum, niekU, molyb 
denum—as alloys with iron has resulted m the production of 
steels possessing vaned and extraordinary properties The steel 
xeouired to resist the conjugate stresses developed, lightning 
fashion, in a gun necessitates qualities that would not be suitable 
u the iirojLctile which that gun hurls with a veloeitv of some 
3500 feet per second against the armoured side of a ship The 
armour, a|^, has to combine extreme superficial hardness with 
great ti ugliness and during the last few years these qualities are 
vnight to bo attamed by the application of the cementation 
process for adding carbon to one face of the (dale, and hardening 
that face alone by rapid refrigeration 
The introduction of quKk fini^ guns from 303 (> t about 
I ne third) of in inch to 6 inch caliue nas rendered necessary the 
production of metal cartridge cases of complex forms drawn 
cold out of solid blocks or plate of the material, this sgatn has 
taxed the in(,enuity of the meehanic m the device of machinery, 
and of the iiieUlIurgist produung a metal possessed of the 
necessniy ductility md toughness The cases have to stand a 
pressure it the moment of firing of as much as twenty file tons 
to the stpure ineh—a pressure which exceeds the ordinary 
elastic limits of the steel of which the gun itself is composed 
There is nothing mote wonderful in practical mechanics than 
the closing of the breech openings of guns, for not only must 
the} 1 e gas tight at these tremendous pressures, but tbe 
met hanism must lx. such that one man by a single continuous 
moiement shall be able to ojien or close the brceehof the largest 
gun in sime ten or fifteen seconds 

The perfect knowledge of the recoil of guns has enabled the 
reaeti m (f the divharge to be utilised in compressing air or 
spnngs 1 y which guns cm lx. raised from concealed positions in 
order to dcliicr their hte, and then made to disappear again for 
luuling c r the same force has been used to run up the guns 
automitieally immediately ifter hnng, or, os in the ease of the 
Maxim gun lu dehver in the same way a continuous stream of 
bullets at the rate of ten in one second 

In the ni inufacture of shot and shell cast iron has Ixen almost 
superseded by cast and wrought steel, though the hardened 
I’^liser projectiles still hold their place the forged stiel pro 
jectiles lie produce)! by methtxls very similar to those used in 
the nmiiufieturc of metal cartridge cases, though the process is 
corned on at i red heat and by machines much more powerful 
In every department coneerned in the pnviuction of warlike 
stores elcatiieily is playmg a more and more important part It 
has en ibleil the passage of a shot to be followed from its seat in 
the gun 11 its destination 

In the gun, bj means of electrical contacts irranged in the 
bore, a lime curse of the pissage of the shot can be determmed 
I ri 111 this the mathematician constructs the velocity curse, 
and from this, again, the pressures producing the velocity are 
estim ited, and used to check the same indications obtained by 
othei means The velixitj of the diot after it has left the gun 
js ensil} iscertained by the I oulange apparatus 

h leetm ity and photography have been laid under contnlmtion 
fi r obi unmg lecords of the llmht of projee tiles and the efiects of 
explosions at the moment of their occurrence Many of }ou 
will recollect Mr Vernon Boys marvellous photographs showing 
the progress of the shot diismg before it wases of air m its 
course 

1 lectncity and photograph) also record the properties of 
metils md their alloys as determined by curves of cooling 
The readiness with which electrical energy can be converted 
into belt ( r light has been taken advantage of for the firing of 
guns, which m their turn ean, Iw the wme agency, be bud on 
nie object by means of range hnders placed at a dtstanre and in 
adsantageous and safe positions, wWe the electric light u 
utilised to illumine the sights at night, as well os to search out 
the objects of attack 

The compact nature of the glow lamp, the brightness of the 
light, the cirruinstance that the light b not due to combustion, 
and therefore twlependent of air, fambtates the examinaUoii 
of the bore of guns, the inudes of shelb, and other sumbr 
uses—jult as it u used by a doctmc to examme the throat of a 
(nticnt « 
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INFIUBNCB OF INIBKCOMMDNICATION AFFOKDBD BY THB 

British Association on Scibncb Pboobbss 
The advances in engineering which have produced the steam 
engine, tbe railway, Uie telegraph, as well os our engines of 
war, may be said to be the result of commercial enterprise 
rendered possible only by the advances which have taken pbee 
m the several branchm of saence since 1831 Having regard 
to the intimate rebtions which the several saencea bear to each 
other. It IS abundantly clear that much of this progress could not 
have taken place in the past, nor could furtner progress take 
{dace m the fiitute, without intercommunication between the 
students of different branches of scienie 
The founders of the British Association hosed its claims to 
utihty upon the power it afforded for thia intercommumcation 
Mr Vernon Harcourt (the uncle of your present General Secre 
tary), in the address he delivered in 1832, said “ How feeble is 
man for any purpose when hi. stands idone—how strong when 
united with other men ' 

“ It may be true that the greatest philosophical works base 
been achieved m privacy, liul it is no less true that these works 
would neser have been accomplished had the authors not mingled 
with men of corrtspombng pursuits, and from the cummeite of 
ideas often gatherM germs of apiwrently insulated discosrenes, 
and without such material an! woulil seldom have earned their 
investigations lu a saluable conclusion ’ 

I clum for the Bntish Associatinn that it has fulfilled the 
objects of Us founders, that it has had a large short, m promoting 
intercommunication and combination 

Our meetings base been successful because they have main 
tamed the tiue pnnciples of scientific investigation We have 
been able to secure the continued presence and eoncurrence of 
the master spirits of science They naic been willing to saenfiee 
their leisure, and to promote the welfare of the Association, 
Ixcause the meetings base afforded them tbe means of advancing 
the sciences to which they are attached 
The Assoeiatiun has, moreoser, justifiul the news of its 
founders m promoting intercourse between the pursuers of 
science, both at home and abroad, in a manner whwh is afforded 
by no other agent s 

The weekly antf sessional reunions of the Kojal Society, and 
the anniul ynreis of other scientific societies, primotc this inter 
etiurse to stiroe extent, but the British Association presents to 
the young student during its week of meetings easy and con 
tinuous social opimrlunities for making the at tpiaintance of 
leaders m scieiit t and theaby oUaining their directing influence 
It thus encourages, m the hrst plan, opportunities of 
combination, but what is eijually imjxjrlant, il gives at the 
same time material assistance to the invistigators whom it thus 
brings together 

Ihi reports <>n the slite of science at the present time, as 
they apptar in the last solumt of our Ft ansa Stans, occupy the 
same imixirtiiit position, as reconls of scieme procress, as that 
occupied iry those rejxirts m our earlier jears We exhibit no 
sjrm^om of decay 

bCIENCE IX GERMAW tOSIFRIll E\ IHP STATE ANU 

Muxilifauhes 

Our neighbours and rivals rely largely ujxin the guidance of 
the State for the promotion of both science teaching and of 
research, In (jermany the foundations of technical anil 
industrial training are laid in the Kealschulen, and supplemented 
by the Higher Techmcal Schools In Berlin that splendid 
institution, the Kojal Technical High School, casts into the 
shade the bcUities for education in the vanoux Polytechnics 
which we are now estabhshing in London Moreover, it 
assists the practical workman by a branch deportment, which is 
available to the jxiblic fiir testing building matenals, metals, 
paper, oil, and other matters. The stonmuds of all webhts 
and measures used in trade can be purchased from or tested by 
the Government Deixirtment for Weights and Meaiurei 
For developing pure scientjfic research and for promoting new 
applications of science to mdustiial miposes the German 
Government, at the instance cf von Ilelmholts, and aided 
by the munificence of Wemet von Sieineiis, created the 
Phyiukabsche Retchsanstalt at Charlottenbaig 
Thu establishment coniutt of two divisions The first is 
charged with pure research, and is at the present time engaged 
in vanotu thermal, optical, and electrical and other physical 
mveatigatioas The second branch u employed in opemtioiis oi 
delicate standardising to aisHt the wants of research students— 
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for uutance, diktation, electrical reiulancer, electric and other 
forma of li|^t, preaiure Ranges, recording inatrumenta, thermo 
meteri, pyrometera, leniea, tuning forki, glass, oil tekting 
apumtuii, viiconty of glycennt, &c 

Dr Kohlranacb mcceeded Helmholti as presdent, and takes 
charin of the first division Prof Hagen, the director under him, 
has uuuge of the second division A professor is in charge of eaih 
of the several sub departments Under these are vanoua sub 
ordinate posts held by younger men, selected for previous 
valuable work, and usually for a limited tune 

The general supervision u under a Council consisting of a 
president, who is a Pnvy Councill ir, and twenty four members, 
includuig the president and director of the Reichsanstalt, of 
the other members, about ten are professors or hea<ls of ]ihysical 
and astronomical observatones connected with the principal 
universities in Germany Three are selected fn m leading firms 
in tiermany representing mechanical optical, and electric 
saence, and the renuunder are principal scientific officials 
connected with the Departments of War and Manne, the Royal 
Observatory at Polsoam, and the Royal Commission fir 
Weights and Measures 

This Counal meets m the winter for such time is miy lie 
necessary, for examining the reseirch work done in the first 
division during the previous year and for laying down the 
scheme for research for the ensuing year, as welt as for 
suggesting any reqmute improvements in the second disision 
As 1 consecpience of the position which science occupies in 
connection with the State in continental countries the services 
of those who have distinguished themselves cither in the 
advancement or m the application of suence are recognised by 
the award of honours and thus the feeling for science is 
encouraged throughout the nation 


among the nations of the world by virtue of the excellence and 
accuracy of its workmanship, the result of indnidual energy 
but the progress of mechanical science has made accuracy of 
workmanship the common property of all nations of the world 
Our records show that hitherto, in its efiorts to mamtam its 
position Iw the application of science and the prosecution of 
research, E^land has nude marvellous advances by means of 
voluntaiy effort, illustrated by the splendid munificence of such 
men as Oassiot, Joseph Whitworth James Mason, and I udwig 
Mond , and whilst the increasing field of scientific research 
compels us occasionally to seek for Government assistance it 
would be unfortunate if by any change voluntary eflbrt were 
fettered by Slate control 

The following are the principal voluntary agencies which help 
forward seientitic research m this country —The Donation 
Fund of the Royal Soaety, derived fiom its surplus inci me 
The British Assomtion has contributed £60,000 to aid research 
Since Its formahon The Royal Institution, founded in the last 
century, by Gnmt Rumford, for the promotion of research has 
assisted the investigations of Davy of Young, of haraday vi 
Frankland, of Tyiulall, of Dewar, and of Rayleigh The 
Oty Companies assist scientific research and foster scientific 
education both by direct contnbtitions and through the City and 
Guilds Institute The Commissioners of the Exhibition of 
1851 devote £6000 annually to science research scholarships, to 
enable students who have pasted through a c^lege curnculum 
and have given evidence of capacity for original research to 
continue the prosecution of sciancc with a view to its advance 
or to Its application to the mdnstnes of the country Several 
saenbfio societies, as, for instance, the Getwiaphiial Society 
and the Mechanical Engineers, have promoted direct research, 
each m thenr own branch of suence, out of their surplus 
income , and every scientific society lar^y assisU research by 
the publication, not only of its own procMdings, but often of 
the work going on abroad in the branch of science which it 
reMtaents 

lEe growing abundance of matter year by year increases the 
burden thus thrown on theu finance^ and the Treasury has re 
ccntly g^ted to the R^ Society ;£^ioooa ycar^to be spent in 
aid or the nubliaation of seinotific papers not neeessardy limited 
to those of that Society 

The Royal Society hu long folt the impcetance to scientific 
research or a catalog of all papers and pubheattons relating to 
pure and appbed science, arranged systematically both aa to 
authocr^ names and aa to sobyect treated, and the Society has 
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been engaged for some time upon a catalogue of that nature 
But the daily increasing magmtude of these publitiuons, coupled 
with the necessity of luoing the catalogue with adequate prompti 
tudt, and at appropriite intervaE, lenders it a task which coukl 
only be performed undir Internabonal co ojietation The 
officers of the Rijil S Kitty have therefore appealed to the 
Government to urct hureti.n Governments to send delegates to a 
Conference to be held next July to discuss the disiramlity and 
the scope of such a citilogue and the possibibty if preparmg it 
TheunivLraties and colleges distnliuted over the country, De 
sides their function of teiching ore large promoters >f research, 
an 1 thur voluntary exertions are aided in some rises by con 
tnlutions from Parliament m allevubi m of their ispenses 
Certiin execulise departments of the Government carry on 
research for their own j urp« ses, which in that respect may be 
classeel IS voluntary 1 he Admiralty nuunUins (he tireenwich 
01 servatory the Hy Ir khi hical Diriment and van us ex 
penmental services imTthe War Office maintains its numerous 
saentific de|inments The Treisury maintiins 1 valiuible 
chemicil laboratory for Inlanl Revenue Custems and agn 
cultunl purposes The Science ind Art Department maintains 
the Royal ( oIIey,t f Seieiict for the education f trichers ind 
students fr m elementary schools It illows the scienuhc 
ipparatusin the nitiinil museum to be useel for rest ireh pur 
ixises by the professors The Solar Physics C mmittee wfuch 
nis cirned on m menus researches m 10I11 physies was 
wyminted 1 y and is rts|x nsible to this Department The 
TXpartment also administers the Sir Joseph Whitw >ith engineer 
ing researeh s holirships Other Kienlilic departments tf the 
(. ovemment ire iids 1 1 research, ns, for mstince the Ordnance 
and the (H.)logicil Surveys the Kovsil Mint the hitnral 
Hist ry Museum Kew ( arleiis and other lesser estal lishments 
in Scotl in I ind Irtlind to which may he a Idetl t > s ime cx 
tent the Stan lirls lie] nrtment of the B ar 1 e f Trade is well 
is mumcipil museums which are gradually spreiling ver the 

If >r direct issistance t v ilunlary effort the Treisury con 
tributes £4000 a year t the K ival Society for the prom tion of 
research which is idmimstered under abiard wh st members 
represent all branches f science The Treasury moreover, 
c ntnlutes to niartne Ii 1 gical observatones and m recent 
years lias defrayed the cost of vanous expeditions f r bi logical 
and utrmonneal resear h which in the case of the CA illengtr 
expedition involved very Ury,e sums of money 
In additi in t > these lire 1 uds to science I orliament un ler 
the I ocal TaxiUon Act hinded over to the Ounty Councils a 
sum which amruntel m the year 1893 I > ,^615 000 to lie ex 
pended on techmt d e hication In many country disti icts s far as 
the advincement fn.il scientific technical pie gress ui the nation 
IS Cl ncemed much of ihis money has been waste 1 for want of 
knowledge And whilst it cinoot be said that the Government 
r Pirluiment have been indifferent to the | r m ti n f s icntihc 
education ind rcseireh it is a source of rt^it Ihit the C ovem 
roenl did not devote s me small portion of this magnificent gift 
to affording an object less n 11 County Councils in the appli 
cation of science to Irehnical inatruction, which would have 
suggested the principles which would most usefully guide them 
m foe expenditure of this pubbe money 

Government assistance In acience has been based mainly 
cm the pnnciple of helping voluntary effort The Rew Observ 
itory was initiated as a scientific observatory ly the British 
AssociatioD It IS m w supported by the friOst t Trust bund and 
manigcd by the Rew Observatory Committee if the Royal 
Society ObservaUuns on magnetism, on meleoroligy and foe 
record of lun spots is well os expanments upon new insttu 
ments for asnsting meteorological, thermumetneal, ind photo 
gra[duc purposes are being earned on there The Committee 
has also arranged for the venficabon of scientific measunng in 
struments, the rating of chronometers, the testing of lenses and 
of other loenti^ ap|»ratus This insutution eames e n 11 a 
limited extent some small portion of the class of work done m 
Germany by that magnitu^nt institution, the Reichsanstalt of 
ChariottaiMiig, tat its develcqxnent is fettered by wmt oi funds 
British stwJents ot science are compelled to resort to Berlin and 
Pans svhen they require to compare their more delicate instru 
mentx and apparatus with lecogniSMl standards There could 
scarcely bma more advantangeoua addition to the assistance 
which Government now givet to science than for it to allot a 
lub^tml awnal sum to the exteiuson of the Kew Observatory, 
m order to develop It on the model of the Reichsanstalt It 
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-might adymiitageotul/ retmin it* eoniMetioa with the RognJ 
Society, wider a Committee of Memgfment repretentative of 
the vanoiw branches of science concerned, and of all parts of 


The various agenne* for scientific edncation have produced 
numerous students adronably quahfied to pursue research , and 
at the same tune almost cv^ field of mdustn presents openii^ 
fiir improvement through the development of sdentific methodL 
(or instance, sgncuUuial operations alone offer openings for re 
search to the Inologist, the chemist the ^ystcist the geologist, 
the engineer which base hitherto been largely overlooked If 
students do not easily find employment, it u chiefly attnbutable 
to s wsnt of appreciation for science in the iwtion at latm 

This want of appreciation appears to arise from the tact that 
those who nearly half a century ago directed the movement of 
national education were traineo in early hfe in the universities, 
in which the value of scientific methods was not at that time 
fully recognised Hence our elementary, and even our secondary 
and great public schools neclecterl for a long lime to encourage 
the spirit of investigation which develop* ongmahty This defect 
IS diminishing daily 

There is, however, a more intangible cause which may have 
had influence on the want of appreciation of science by the nation 
The (lovemmrnt which largely profits try saence aids it with 
money but it has done very little to develop the lutional ap 
preaation for saence by reco^ising that its leaders arc worthy 
of honours conferred by the Slate Science is not fashionable 
and science students—upon whose efforts our progress as a nation 
so largely de|>ends—have not received the same measure of 
' ih the State awards to services rendered by 


applicatinns of siience 

llie Reports of the British Association afford a complete 
-chronicle of the gradual growth of saentific knowledge since 
1831 They show that the Assocution has fulfilled the cbjects 
of Its founders in premoting and disseminating a knowledge of 
science throughout the n ition 

The growing connection between the sciences places our annual 
meeting in the position of an arena where reprmentatives of 
different saences have the opjxirtunity of cntiasing new 
covenes and testing the value of fresh proposals, and the 
I residential and Sectional Addresses operate as an annual stock 
taking of progress in the several branenes of saence represented 
in the Sections h very year the field of usefulness of the 
Association is widening For, whether with the geologist 
seek to write the history of the crust of the earth or with _ 
Inologist to trace out the evolution of its inhabitants, or whether 
with the astronomer the chemist and the physicist we endeavour 
to unravel the constitution of the sun and the planets or the 
genesis of the nebul-e and stirs which make up the universe, 
on every side we find ourselves surrounded by mysteries which 
await solution We are only at the beginninc of work 

I have thircforc, full confidence that the future records of the 
British Association will chronicle a still greater progress than 
that already achieved, and that the Bntish nation will maintain 
Its leading position amongst the nations of the world, if it will 
energetically continue its voluntary efforts to promote research, 
suppleinented by that additional help from the Government which 
(ugnt never to te withheld when a clear case of saentific utility 


DSc, 


SECTION A 

MATIIRMATICS AND PHYSICS 

Opbninc AnDaws b\ Pros W M Hicks, M A, 

IRS, PfIBSIUENT OF TH> SlCTION 
In makiim a choice of subject for my address the difficult is 
not one of findiim material but of makine selection The Md 
-covered by thu Scctioo is a wide one Investimion i* active 
in every part of it, and is being rewarded with a ctmUnuous 
stream of new discoveries and wUh the growth of that coordma 
bon and correlatloa of focts which u the surest sign of real 
advancement in saence The ultimate aim ot pure Mience is to 
be able to explain the most complicated phenomena of nature a* 
flowing by the fiiwest possible laws frosn the simpleat funds 
rnentm data. A statement of a law b either a confession of 
Ignorance or a mnemomc convemenoe. It is the tetter, if it i* 


_by lomcal reasoning from other tew* It u the former 

whenituonly diaeoveredasafoctto beatew While, on the 
one hand, the end of scientifie invesbgsbon is the discovery of 
tews, on the other, saence will have reached it* highest goal 
when It shall have reduced nltunats tews to one or two, the 
necessity of which lies outside the tjdiere of onr cognibon 
These ultimate laws—in the domain of physical science at least 
—will be the dynamical tews of the retebons of matter to 
number, space, and bme The ulbmate data will be nurnlwr 
matter, apMe, and time themselves. When these retebons shall 
be known all i^yMcal phenomena will be a branch of pure 
mathematics we shall have donfl away with the necessity of 
the conception of potential energy even if it may still be con 
venient to retain it, and—if it should be found that all pheno 
mena are mamfevtations of motion of one single continuous 
midium—the idea of force will be banished also, and the study 
of dynamics replaced by the study at the equabon of continuity 
Before, however, thu, can be attained, we must have the 
working drawings of the details of the mechanism we have to 
deal with These details he outside the scope of our bodily 
senses we cannot see, or feel or hear them and this, nut U. 
cause they are unseeable, but because our senses are too coarse 
grained to tiansmit impressions of them to our mmd The or 
dinary methods of investigation here &il us, we must proceed 
by a special method and make a bnd^ of communication be 
tween the mechanum and our senses % meaiui of hypotheses 
By onr imagimtion experience intuition we form theones , we 
dMuce the consequences of these theones on phenomena which 
come within the range of our senses and reject or modify and 
try again It is a slow and laborious process The wreckage of 
rejeaed theones is appalling, but a knowledge of what actually 
goes on behind what we can see or feel is surely if slowly being 
attained It is the rejected theories which have been the neces 
sary steps t iwards fvrmutebng others neater the tru^ It would 
be an extremely interesbng study to consider the history of these 
discarded heones to show the part they have taken in the 
evolution of trier conceptions, and to trace the persistence and 
modification of typical ideas from one stratum of theones to a 
later I propose however, to ask your attention for a short 
time to one of these special theones—or rather to two related 
theones—on the consbtubon of matter and of the ether They 
are kn iwn a* the vortex atom theory of matter, and the vortex 
sponge theory of the ether The former has been before the 
scientihi world for a quarter of a century, since its first sugges 
bon hj Lord Kelvin in 1867, the second for about half that lime 
In wlud I have lo say I wish to take the poation not of an advo* 
cate fur or against, tet simply as a prospcaor attempbim to 
estimate what return is likely to be obtained by laying ifown 
plant to develop an unknown distna This is, in laa, the state 
of these two theones at present hxtremely little progress has 
been msde in their mathematical development, and until this has 
been done more completely we cannot test them as to thar 
powers of adequately explaining jdiysical phenomena 

The theory of the atom has been a very fruitful one, 
espeoally in expteming the properties of matter m the gaseous 
state, but it gives no ixplan^on of the apparent forces which 
hold atom* toMher am! in many other respects it requires sup 
plementing elastic solid ether explsined much, but then, 
are diflicnitie* conneaed with it—especially in connection with 
reflection and refiacbcm—which decide against it The mathe 
matical rotational ether of MacCultegh is admirably adapted to 
meet these diflieulbes, but he could give no physical concepbon 
of Its mechamsm Maxwdl and Faraday proposed a special 
ether for electrical and magnetic acbcm* Maxwell * identifies 
tioa of the latter writh the luminiferous ether, his d^uaion of the 
veloaty of ptopsigabon of lirtt and of mdice* of refiaaitm in 
terms of kimwn aectncal bm nMutnebe eoostants, will fiinn one 
of the landmarks in th* history of Kience This ether require* 
the same mathematical treatment a* that of MacCultegh lord 
Kelvm s gyrosutic model of an ether is also of the MacCultegh 
type Lastly, we have Lord Kelvin’s labile ether, which agun 
avoid* the obgeaions to the eteabc solid ether InMaeCuU^s 
type of ether the energy of the medium w)ien disturbed depoNls 
ouy on the twiste produced m it Thu ether has recently been 
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while. It may be borne in mmd that' the vortex ^niige ether 
belongs to MacCultegh's type^ 

Already befon a forma! (bcory td a flmd ether had been 
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Lord Kelvin (“ Vortex Atoms,” Pnc Rev Sot , 
Sdm , VI 94, Pktl Mag (4), 34) had proposed hM theory of 
■vortex atoms The permanence of a vortex filament with lUin 
finite flexibihty, its fundamental sim|dicito with its potential 
capaoty for complexity, struck the scientific tmagination as the 
thing which sras svanted Unfortunately the mathematical 
difiicnlttca connected with the discuaoon of these motions espe 
■cially the reactions of one on another have retarded the full de 
selopment of the theory Two ohiections in chief have been 
raised against it, vir the difficulty of accounting for the densities 
of various kmds of matter, and the foct that in a vortix nnc the 
velocity of translation decreases as the energ} mCreases Tnere 
are two ways of dealing with a difficulty occurnng m a general 
theory—one m to give up the theory the other iS to try and stc 
if It can be modified to get over the difficulty Such difficulties 
are to be svelcomed as means of help in arriving vt greater 
exactness in details It is a misUke to submit too readily ti 
crucial expenmenu 1 he very lalid crucial objection of St dee* 
to MacCull igh s ether is a case in point It drew awvy alttn 
tion from a theory which in the light of later developments 
^ives great h >pe 11 leading us t > c met ideas As Larmor has 
pointed out thi* objection vanishts when wt have intrinsic rota 
tions in the ether itself A specul danger to mard against is 
the importation into one theory of ideas which luive grown out 
of one essentially diflerent I his remark has reference to the 
apparent difficulty of decrease of velocity with increased energy 
Maxwell was I believe the first to point out the difficulty tf 
explaimng the masses of the elements on the vortex atom hypo 
thesis To me it has always appeared one of the greatest 
stumbling blocks to ihe acMptance of the theory We have 
always UMn accustomed to regard the ether as of extreme 
tenuity as of a density extremely though not infinitely smaller 
than tW of gross matter and we carry in our minds that I ord 
Kelvin has given an inferior limit of about lo**' There are 
two directions in which to seek a solution The first 1* to cut 
the knot by supposing that the atoms of gross matter are om 
posed of filaments whose rotating cores are of much greattr 
density than the ither itself The second is to remember that 
Lord Kelvin s number was obtained on the suppoution of elastic 
solid ether and does not necessarily apply to the vortex sponge 
Unfortunately however, fer the first explanation the matne 
matical discussion * fchows that a nng cannot be stable unless 
the density of the fluid outside the core u equal lo or greater 
than, that inside 1 his instability also cannot be cured by sup 
positm an additional circulation aiided outside the core Unlc** 
therefore some modification of the theory can be made to secure 
stabibty this idea of dense fluid core* must be given up 

We seem, then, forced hack to the conclusion that the 
density of the ether must be comparable with that of ordinary 
matter 1 he effective mass of any atom is not composed of that 
of Its con, alone but also of that portioa of the surrounding 
ether which u earned along with it ax it moves through the 
medium Thus a rigid sfffiere m iving m a liquid behaves os tf 
Its moss were increased by half that of the disiUaced liquid In 
the case of a vortex filament the ratio of effective to actual mass 
may be much huger In this explanation the density of the 
matter eompoxing an atom is the same for all, whilst their mosses 
depend on their volumes and configurations combtned Now 
the configuration alters with the enein, and this would make 
the mass depend to some extent -it least on the temperature 
However repugnant this may be to current ideas we ate not 
entitled to deny its possibility, ofthougfa such an effect must be 
small or it would have been detected Such a variation if it 
exists, is not to be looked for by means of the ordin^ gravi 
tatKMi bofauice, but by the inertia or ballistic balance The mou 
the core itself remains, of course, constant, but the effective 
mass—that which we can measure by the mechanical effect* 
which the moving vortex produces—1* a much mors, complicated 
matter, and requires muw fuller consaleration than has been 
given to It 

The conditions of stafaibty allow us to aanme vacuous cores 
or core* of lea* density than the rest of the medium If we do 
this, then the density df the ether itself may he greater than that 
of gross matter Until, however, we meet wgh phenomena 
whose explanation reqmres this assumption, it would seem pre 
feiabl* to take the densrty everywhere the same In thu case 
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the density of the ether must be rather less than the ajqiareo 
density of the lightest of any of the elements, taking the apparent 
density to mean the effective mass of a vortex atom per its 
volume This will prt bably be commensurable with Ihe density 
of the matter m its most compressed slate, and will be between 
S and 1—comparable that is to say, wttb the density of water 
Larmor * from a special form of hypothem for a magnetic field 
in the rotationally elasbc ether, 1* led to aMgua density of the 
same order of magnitu le If the density be given it is easyto 
calculate the intrinsic cnengr per c c in the medram TTie 
velocity of propigation of light in a vortex spmge ether, a* 
deduced by I ctd Kelvin - is 47 times the mean square velocity 
of the intrmxic motion of the medium This ^ves for the 
mean square velocity 6 3 x 10'*cm per second If we follow 
L>rd Kelvin and use f r comparison tM energy of raduUion per 
c c near the sun >r ssy i 8 erg per c c the resulting density 
will be 10 ■" Ihe energy per e c in a magnetic field of 15,000 
eg* unit* IS about i joule If we take this for compinson we 
get a density of 10* * Hut the intrinsic energy of the fluid must 
be extremely grett c mpared with the energy it has lo transmit 
If It were s million times greater the density would still only 
am lunt to lO'* com| smUe with the density of the residual 
ga* in our highest varui To account for the density of gross 
matter on the suppvsiti n that it i* built up out of the same 
material as the ether lea Is t > a density bi tween 5 and I This 
gives the enormous intrj,y of 10** joules per c c In other 
w xds Ihe energy contained m one cubic centimetre of the ether 
I* sufficient tc raise a kilimetre cube of lead I metre high 

r inst Its weight Thus the difficulty in ex|>laining the mas* 
ordinary matter seems to reduce itself 11 a difficulty m 
believing thit the ether possesae* such an enormous store of 
energy It m vy be that there are special reasons against such a 
Urge density Larm >r refers to the large f ircives which would 
be called into pUy by hydrodynamicsl motions Perhaps an 
answer to this may he found in the remark that where all the 
matter is of the same density the motions are kinematically de 
ducil le fr>m the cvnfiguration at Ihe mstanl an I are indepen 
dent of tlie density It s only where other causes act, such, 
e f as indirectly dtpen I on the mean pressure of ihe fluid or 
where vacur us s|iaces ccur that the actual value of the density 
may modify the measural le forove* 

Lver since l*rof J I Thomson provred that a vortex atom 
theory of matter is c mjictenl to serve as a basi* of a kinetir 
theory of gases it has I een urged by various jiersons s* a fotol 
bjection 'hat the translitiin velocity of the atoms fiUls off as 
the temperature rises 1 must confess this objection has never 
appealed to me Why should not the velocity foil off? The 
velocity if gaseous m lecules has never been directly observed, 
n >r has it been expenmentally proved that it increases with nae 
of temperature We hive no nghl lo import idea based on the 
kinetic Ihe ry if hard discrele atoms into the totally distmet 
theory of mobile at ims m contmmty with the medium surround 
ing them Doubtless the molecules of a ^as effuse through a 
small orifice more ciui kly os the temperature rises but It u 
natural to suppose thvt 1 vortex ring would do the same as its 
energy increase* To mike the objection valid it u necessary 
to show that a vortex riiq, passing through a small tube, com 
parable with its own dumeter, would pose throuj,h mose slowly 
the greater lU energ} however, necessarily the case 

that in every vortrx atgrmte the velocity decreases as the 
energy increases The iiiathematical treatment of thin vortex 
filamenu is comparative!} easy and littlE attention has been 
paid to other cases Let us attempt to trace the life history os 
to translation velocity an 1 energy of a vortex nng We start 
with the energy large the nng now ha* a very li^ aperture, 
and has a very thin filament A* the energy droreoses toe aper 
tare becomes smaller the filament thicker, and the velocity of 
translation greater W e can trace quantitatively the whole of 
this part Its history until the thickness of the nng ha* m 
creased to about four tune* the diameter of the aperture, or 
peihspa a little further Then the mathematical treatment em 
^oyedfiolsusof becimesveiylabonoustoapply TUI eighteen 
months ago, this was the only portion of lU history we could 
trace ^ Prof M J M Hfll (<‘ On a Spherical Vortex,” 
PM Tram , 1804) published his beauuliil discovery of the 
existence of a spbe^ vortex This consult if a spheneal 

1 A Dymuucal Theory of tb* Elsctne sad luminiftroiu ll•dlua^’ 
^s*^ ^^th?^™S 5 n«^(^’ 2 amlnar tlmiiafa a Turbulenlly Usvuif 

lavuad UquM^Tw Afar Ouobsrilly 



474 


NATURE 


[September 12, 1895 


man of fluid in vortical motion and movuiK boddy throui^ the 
mrrounding fluid, precisely as it it were a rigid sphere This 
enables us to catch a momentaiy glimpse, as it were, of our 
vortex nng some little time after it has pasM out of our ken 
The aperture has gone on contracting, the nng thickemng, and 
altering the shape of its cross secUon in a manner whose 
exact details have not yet been calculated At last we lust 
catch sight of it agam as the aperture closes up We 
find the nng has changed into a spherical ball, with 
still further diminished energy and increased velocity We 
then lose nght of it agam, but it now lengthens out, 
md towards the end of its courre approximates to the form 
of a rod moving parallel to lU length through the fluid with 
eneigy and velocity which again can be approximately deter 
mined In this part of its life the velocity of translation decreases 
snth decrease of energy I believe it will be found, when the 
theory is romifletety worked out that the spherical atom m the 
stime where this reversal of property takes place 

Eien m the nng state however, the change of selficity snth 
energy is very small, mueh smaller, I think, than m generally 
recogrused When the enerw is increased to twentp times 
that of the spherical vortex the veloci^ u only diminished to 
two thirds Its previous salue If at ordinary temperstures, sw 
3 j*C the vortex was in the spherical shape, then at 3000 C 
itfc velocity of translation would only hive bm reduced to fiur 
fifths Its value at the lower temperature whilst the aperture of 
the nng would have a mdius about 1 4 times that of the sphere 
At 3000 C the veloaty would not differ liy much more than 
<me twentieth from its original value In fact, near the sphencal 
state the alteration in velouty of translation is very slow It is 
therefore possible, that if the atoms <f matter be vortex 
aggregates the state m which we can expenmentally test our 
theory is just that m whmh the mathematics discussion fuis us 
Other modifications (end to diminish this change of velocity I 
will refer here to three only The first u that < f hollow vortices 
We must not liowevet, postulate vacuous atoms without any 
rotational eore at all, for in this case we should probably lose 
the essential property of permanenee The question ha« not 
been fully investigated, Init there can be little doubt that by 
(bmimshing the energy of a completely hollow vortex we can 
cause It to disappear We can certunly create one in a perfect 
fluid Secondly ) J Thomson has shown that if a inolemle 
be composed of linked filaments the energy mcreases as the 
components move further ajiart In such a case an extra supply 
of energy goes to expandmg the molecule, and less tf any, t r 
increasing the aperture Lastly, a modification of the atomie 
motion to which I shall refer later and which seems called for 
to explam the magnetic rotation of the plane of polaruation of 
light, will also tend to lessen the change of sire, and therefore 
chanj^ of velocity with chxnge of energy, even if it does not 
reverse the prope^ 

If we pass on to consider how a vortex atom theory lends 
Itself to the explanation of physical and chemical properties of 
matter independently of what may be called ether relaUons we 
find that we owe almost all our knowledge on this point to the 
srork Ilf I rof J J Thomson ( A Treatiie on the Motion of 
Vortex Kings, Macmillan, 1883), which obtained the Adams 
I’m* m 18& This, however is confined to the treatment of 
ihm vortex nags, sttll leaving a wkIc field foe future investiga 
tions m connection snth thick nngs and snth vortex aggregates 
srhich produce no mlaeis in the surrounding medium Ills 
week IS an extremely siKgemve one lie mows that such a 
theoiy IS capable not rm^ of explaimng the gaseous lassi rtf a 
so called perfect gas, but poasibl) also the slight deviations there 
from (^ite as striking is his explanation of chemical com ; 
bmation—an explaiwUon which flows quite naturally from the 
theory A vortex filament can be linked on itself tsro or more 
can be linked together like hehces diasni on an anchor nng , 
or, lastly, several can be arranged together like parallel nngs , 
successively thieadiiw one another In the latter case for sud j 
an arTangement to he permanent the strengths of each nng 
must be the same, and further not more than bx can thus be i 
combmed together The linked vorticea snll be in permanent 
combuation on account of then Imkedness, the other arrange 
ment may be permanent if subject to no external actions. If, 
however, they are disturbed the preaence of other vortices 
they may break up When atoms are thus comfatned to form a j 
compound, a certsin number of mclecwtea will always be du 
sociated, the caapamid will be permanent when the ratio of 
the average paired tune to the unpauad tunc of any atom is 


targe Thomsem considers every filament to be of the same 
stinigth Then an atom eonsuting of two hnks will behave bka 
a nng of twice the strength one of three Imlcs, of three tunes 
the strength, and so on On tins theory chemical compound^ 
are to be regarded as systems of nogs, not Imkcd into one 
another but close together, and all engi^ m the operrtion of 
threading each other The conditions tor permanence are (i> 
the strength of each nng must be the same (3) the number 
must be less than 6 Mow apply this 11 and Cl have equal 
linkings, therefore equal strength Consequently we can have 
molecules of HCI or any combinations up to 6 atoms per 
molecule, sJthough the simpler one is the most hkely O has 
twice the Imking therefore the strength double Hence one 
of H and one of O cannot revolse m permanent connection 
We require fiist to arrange two of H together to form one 
system This system has the same strength as O they can 
therefore revolve in permanent connection and we get the water 
molecule Or we may take two of the O atoms and one of the 
double II moleimie and they can form a triple system of three 
nngs thretding one another in permanent connection, and we 
get the molecule H.O, This snort example will be suificient 
to indicate how the theor) gives a complete account of valency 
The energy of nngs thus combined is less than when free , 
consequently they are stable and the act of combination sets 
free energy further Thomson points nut that for two nngs to 
ctunbine their sires must be about the same when they come into 
proximity, consequently combinatum con only occur between 
two limits of temuerature corresponding to the energies within 
which the rsdn of both kinds of nngs ire near an equably 
We can easily extend Thomsons reastning to explain the 
combination 1 f two elements by the presence of a third neutral 
sufasliuice Call the two elements wWh are to combine A and 
B and the neutral substance C The tadu of A and B are to 
be supposed toj unequal to allow them to come close enough 
together to ermbme If nrw at the given temperature the C 
atom has a radius intermediate to those of A and B it is more 
nearly equal to each than they are to one another C picks up 
one of A and after a short time drops it A will leave C with 
Its radius brought up (say) 11 closer equality with it The same 
thmg hapjiens with the B atoms and they leave C with their 
radii brought down to closer equahty with it Fhe result is that 
A and B are brought into closer equjJity with one another and 
if this IS of sufficivnt amount they can combine and do so, while 
C remains as before and apparent]} inert 
Thomsi n s theory of chemical combmation applies only to 
thin nngs Something analogoux may bold also for thick nim, 
but It IS clearly inapplicable to vortex oggiet.'ites similar to tnst 
of Hill s We are not confined however, to thisjiarticular kmd 
tf assoLiation of vortex atoms in a molecule f or uutance, I 
have recently found (not yet pubbshed) that one of Hill s vortices 
can swallow up another and retain it inside m relative equihbnum 
The matter requires fuller discussion but it seems to open up 
another modi of chemical combination 
A most important matter which has not yet been discussed at 
all IS the relation between the mean energy of the vortex cores, 
and the enei^ of the medium itself when the atoms are close 
enough to aflect each other s motions (as in a gas) The fun 
damental idtos arc quite difieient from those underlying the well 
known kinetK theory of gases of hard atoms Nevertheless, 
many of the resulu must M very similar, hosed as both are on 
dynamical ideas Whether it will avoid certain difficulUes of 
the latter, especially those connected with the ratio of the 
Mieeific beats remains to be seen The first detoderatom is the 
determination of the equibbnum of energy between vortices and 
medium and before this u done it is uselsss to speculate fiirther 
in this region 


A vortex atom theory of matter carries with it the necessity 
of a fluid ether If such a fluid u to transmit transversal radio 
uons some kind of quasi dasticity must be produced mu This 
can be done by xuppostng it to possess energetic rotsUoosl 
motions whose mean velocity u xero, within a volume whose 
Imear dimensum is small compsured with the wave length of li^t, 
but whose velocity of mean square u oonsideiable That an 
ether thus constituted is capaUe of transrmttmg transverse vibn 
bona I showed before this Section at the Aberdeen meetuig of 
the Assoaatioa (‘ On the Conabtubon of the Luminiferous Etiier 
on the Vortex Atom Theory,” Are/ Aaot Ktftrts, i88(,p $30), 
by coQstdeniig a medium composed of cloaeW psekea mso^ 
small vortex rings Lord Xelvu (“ On the vortex Theory of 
the Ltttaumierotts Ether,” Brit Asm Ssfsrtt, 1887, p. 486, also 
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PA$l Mag , OctoboT 1887. p 342) «t the Mencheeter meeting 
<iiicimfd tlte que^KMi mnch more thoroughly and Mtiifnctonly, 
nnd deduced that the velocity of propagation was n/a/i times 
the velocity of mean square of the turbulent motion We can 
make little further progress until we know something of the 
arrangement of the small motions wluch confer the quasi 
ngidity Thu may be completely irregular and unsteady, or 
arranged in some definite order of stMy motions I am in 
cbned to the view that the latter is nearer the truth In this 
case we should expect a regular structure of small celts in which 
the motions are all similar By the word cell I do not mean a 
small vessel bounded by walls, but a portion of the fiuid in 
which the motion is a complete system in itself Such a theory 
might be called a cell theory of the ether The simplest tym, 
perhaps, u to suppose the medium spaced mto rectan^W 
boxes, in each of wbuih the motion may m specified as follows 
HoMing the box with one set of feces horizontal the fiuid streams 
up in the centre of the box, then tunu round, flows down the 
aides and up the centre again In fxet, it behaves like a Hilt s 
\ortex squeezed from a sphencxl into a box form bach liox 
has thus rotational eireuUtion complete m itself The six a I 
loining compartments have their motion the same m kind, but 
In the reverse direction, xnd si^ on In this way we get con 
tinuous and energetic small motions throughout the medium, 
and the st-ite is x stable one If there is a shear, so that each 
cell becomes slightly rhombudal, the rotatioiul motions inside 
tend to present it and thus propagate the disturbince, but the 
celts produce no effect on the general irrotatioiul motion of the 
fluid, at least when the irrotationil velocities are smxll comparetl 
with those oi the propa^tion of light In this case the rate at 
which the cells xdjust themselves to an equilibrium position is 
fkr quicker th in the rate xt which this equilibnum distribution 
(s disturbed b> the gross motions 1 he linear dimensions of the 
cells must lie small comiiarcd with the wxve lengths of light 
They must profaablv be small also compared with the at >ms of 
gioss matter, whieti are themselies small compared with the 
same standxrd 

We may regard each cell as x dynxmical sjstem by itself into 
which we pour or take away eneigy This added energy will 
depend only on the shape into which the box is deformed We 
roxy then, for our consenience in considering the gross motims 
of the medium as a whole, 1 c our seeondary meilium, regard 
these as mterlocked ^tems, neglect the direct considerxtion >1 
the motions inside them, luit regxrd the eneigy which they 
absorb as a potential function for the general motion This 
potential function will contain terms of two kinds, one inv living 
the shexr of the cells, and this shew will be the stun is the 
rotational deformation in the secondaiy medium The second 
wll depend on alterations in the ratios of the edges of the cells 
<mcluding other changes of form msolving no rotations) The 
former will give rise to waves of (rinsverul duplaecments ITk 
second cannot be transmitted as wives, but may produce locxi 
effects If a conUnuous solid be placed in such a medium, the cells 
will rearnume themselves so xs to keep the continuity of thiir 
motions The cells will become distorted (but without residtxnl 
*ear), and x staUc stress will be set up We have then to dexi 
with the pnmaiy stuff itself, whose rotation gives a structure 
to the ether, and the structural ether itself The fonner 
we may call the primary medium The ether which c»n 
tnnsmit transversal disturbances, xnd which is built up out of 
the first, we m-w call the secondaiy medium Whether an atom 
of matter u to be considered as i vortical maas of the primary 
or of the secondaiy medium is a nutter to be left open m the 
present stale of the theory 

At the Bath meeting of this Assocution, I sketched out a 
theoiy of the electrical action of a fluid ether m which electrical 
lines of force were vortex filaments combmed with an equivalent 
number of hollow vortices of the same vortical strength (" A 
Vortex Analogue of Static Electneity,” Brtt Astoc X»p , 1888, 
^ 577 ) An electric diarge on a body depend on the numto 
-of enda of filaments abutting on it, tne sign being determined 
V the direction of rotation of the filament looked at from the 
body This theory gave a oouiplete account of elecirustauc 
'actiona, both quantitatively and qualilativefy, and a more specu 
ktive one as to currenU and magnetism I c£ald only succeed 
ui ptoTiog at that time that if the filaments were distnbuted 
actoiding to the same lawa aa electric lines of force, the distn 
bution woidd be one of eqnihbnum Lannor (" A Dynamical 
^lb**’'T<>ffi>«£l«ctncand laimimfieroaiMedumi,”^4t/ 7>iuw, 
■B94f P> 74^) baa recently proved that this is alto the necessary 
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distnbution for any tyiie of a rotationally elastic ether, and eon 
sequently also for this particular case Currents al^ a wire 
Wert supposed to consist of the ends of filaments nmniM along 
It, with disappeaianLe of the hollow compaiuona, the fiuments 
producing at tht same time a circulation round the wire A 
magnetic field was thus to be produced by a flow of the ether, 
but probably with the iiicewary accompamment of rotational 
elements m it 

Ihis latter, however, was clearly wrung, because each kind of 
filament would produce a tirtulalion in opposite directions The 
lorrtcl dtduLlinn would have been to lay stress on the fact that 
the held IS due to the motion through the stationary ether of the 
vortex filaments, the field being perpendicular to the filament 
and to Its direction of motion Tius motion would doubtless 
produce stresses m the cell ether due to deformations of the cells, 
and lie the pmximati cxitsc of the mechanical forces in the field 
In any case, it is not difiicult to show that a magnetic field can 
not be due to an irrotational flow of the ether alone * Such 
electrostatic and magnetic fields produce slxtts of motion in the 
medium, hut n« Uxlily flow m it, consequently we ought not 
to expect xn effect t > be produced on the velocity of Iransmis 
Sion of light through it 

The funilnmentil postuixte underlying this explanation of 
ilcetrie action is that when two different kinds of matter are 
brought into lonlact a distribution of vortex filaments m the 
neighbourhood tikes pine, so that a larger number stretch from 
one 11 the other thxn in the opixisite direction— the distinction 
lietween pisitiie xnJ icj^xtive ends being that already indicated 
To see h >w such a distributifm may be caused, let us consider 
each vortex xtom 11 be composed of a vortical mass of out 
seiondary medium it tell structure ether The atom is much 
Ixrgtr then e cell and contxms practically an infinite number of 
them It IS 1 d)namical system of these cells with equUibnuni 
of energy thriU(,hout it* volume The second atom is ady 
namical system with a different equilibnum of energy Where 
they come int > conticl there will be a certain surface rearrange 
nient, which will show itself as a surface distribution of energy 
in a similar manner to thil which exists between a molar eollec 
tnn of one k mi if mole ules ui contact with one of another, 
ind which shows itself m the phenomenon which we call suifice 
tension In the presiiit cose the efltct may tike plaieatthe 
intirfice of tw > atomic systems in actual contact, or he a differ 
ence effect belwe 1 thi two interfiles of the ether and each 
xtom when the lilterxre sufficiently close Ihe surface effect 
we ire n iw cinsi It ring sh iws itself as contact electricity 

Such i ilistnbuti >n f smxll vurles filaments, stretching liom 
one atom t > mother will tend to hold them together We 
therefore get in xdditi n il cause for xggreg ilion of atoms This 
dots not exclude the ithers already tereireil to They may all 
act comiirrently, s me pr xlucmg one effeet, some another—one 
combining pcrhijx, unknown prumtive atoms into elements, 
one elements into cbi niexl compounds, and another producing 
the e ihesion of matt r into mxsscs 

On tins theory the difference between x conductor and a 
dielectric is that m a dieleetnc the ends of the filaments cannot 
iwss from it Jin to atom, [xissibly because the Ixtter never come 
into actnxl contatl In i conductor, however, we are to suppose 
thxt the atomic elements cxn do so Wlien a current is flowing, 
a filxment on I its ex|u vxlent hollow stretch between two 
neighbouring xt ims they are pulled mto rontoct or their 
motions bring them ml > contact, the hollow disap|iears, and the 
rotational filament joins its two ends xnd sails away xs x small 
neutral vortex niig into the surrounding medium, or returns to 
Its fonction as an ether cell The alums being free are now 
palled bock (o perform a smiilar operation for other filaments 
The result is that Uie atoms are set into violent vibrations, 
causing the hexting of the conductor When, however, the 
metal IS at absolute zero of temperature, there is no motion, the 
atoms are already in c intact, and there is no resutanee, as the 
observauon of Dew xr an I leming tends to show 1 urther, as 
the roaistance depends on the communication of motion from 
molecule to molecule, we should expect the electrical conduc 
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tivity of a wutance to march with ita thermal conductivity 
Again, on this theory the resistance clearly increases with 
increase of distance between atoms—1 r with increase of 
temperature On the contrary m electrolytic conduction the 
same pinction of filament ends is brought snout, not by osciHa 
tions of molecule to molecule, but by dwuption of the molecule 
and passage of atom to atom In this case conduction 11 easier the 
mure easUy a molecule is split up, and thus resistance decreases 
with increase of temperature To explain the laws of electro 
lysis It u only necessary to assume that the strenmhs of all 
filamenu are the same A similar hypothesis, as a e nave seen, 
lies at the baus of J ^ Thomson s eaplanalion of chemical com 
bination although it is not necesaanly the case that we are dealing 
with the same kind of filaments It is evident that the theory 
easily lends itself to his views as to the mechanuon of the electnc 
discharge through nses fhe modut optrandt of the production 
of the mechanic lorcive on a conductor carrying a current in a 
mamietic field and of eleitmdynxmic mduction is not clear 
Probably the fiiU explanaluin is to be found in the stresses pro 
duced in the ether owing to the deformation of the cells by the 
passage of the filamenu through them The fluid moves accord 
ing to the eouation of continuity without slip, and subject to the 
surfiice conaitiins at the conductors This motion however, 
distorts the cells and stasMA are called into pby Any theory 
which can explain the mechanical fbraves and also Ohm s law 
must, on the pnnciples of the conservatioa of energy, also explain 
the induction of currents 

The mimetic roution of the plane of polaniation of light 
does not depend on the structure of the ether or on the mometic 
field itself, but is a result of the atomic configuration of the 
nutter in the field modified by the magnetuim It is generally 
recognised as caused by something in the field rotating round 
the direction of the magnetic lines of force Now the vortex 
atom, as usually pictured is incapable of exhibiting this property 
It u, however, on interesting Mt and one which I hope to 
demonstrate to this Section during the meeting that a vortex 
nrg can have two simultaneous and independent cyclic motions 
—one the ordinary one and another which is capable of pro 
dnang just the action on Ight which shows lUcIf os a rotation of 
the punc of polarisation The motion u rather a complicated | 
one to describe without a diagram, but on idea of its nature may 
be obtained 1^ conMdenng the case of a straight cylmdneal 
srortex The ordinary straight vortex consists, os every one 
knows, of a cylinder of fluid revolving like a sohd, and sur 
round^ by a fluid in imitational motion In the core the 
velocity increases from zero at the axis to a maximum at its sur 
face Thence it continuously decreases in the outer fluid os the 
distance increases Everywhere the motion u in a plane 
perpendicular to the axis Let us now consider a amtedinerent 
Kina of vortical motion Suppose Ihe fluid is flowing along the 
cure like a viscous fluid through a pipe the selocily is zero at the 
surfime and a maximum at tlR axis Everywhere it is parallel to 
the axis, the vortex lines are circles in pianex perpendicular to 
the axu, and concentric snth it Since the velocity at the surface 
of the core is zero the surrounding fluid is also at rest Now 
superpose thu motion on the previous one, and it will be found 
to be steady If a short length of this vortex be supposed cut 
off, bent into the shape of a urcle and the ends jomed we shall 
have veiy a rough idea of the compound vortex nog of which I 
tpeak I say a very rough idea because theactual state of motion 
in a ring vortex or a HUl s vortex is not quite so simple as the 
analogy might lead one to think 
Now a compound vortex atom of this kind is just what we 
wont to produce rotation of the plane of polanaation of light 
The light passing through such a vortex Imm the directimi of 
snbcatim twisted in the wave front In ordinary matter no such 
rotation is produced, because the vanout atoms are indifferently 
directed and thev neutralise each other’s effects. Let however, 
a magnetic field be produced, and thw will range themselves 
ao that, on the avenge the pnmats^circnlatioiis through the 
apertures will point in the direction ot the field Conmqnentiy 
the avenge direction of the secondary spm will be m pianex 
perpendiculsr to thu and will rotate the plane of pohmsahon of 
any light whose wave front passes them The rotation u pro 


n whKh every pmtion transrmu tM and not to the type u 


which refraction u produced by opaque bodies embedded in the 
ether The atoms are only opimne if they contain vacuous, 
cores The question of the gnp of the portKles on the ether 
does not enter, but difference of quality—showing itself ii» 
le&action and duperuon—u due to difference in average 
rotational quasi elsstiaty produced by the atomic circulations, 
and posnbly absorption u due to precessional and nniatwaal 
motion set up by the lecondaiy spins These, however, are 
perhaps rather vague speculations 
Instead of attimpting to mvent ethers, to deduce their pro 
nrties from their specifications and then seeing whether thejr 
fit in with experience we may begm half way We may aonme 
different forms for the function giving the energy of the medium 
when disturbed, apply general dynamical methods, and du 
liiguish between those which are capable of explaining the 
phenomena we are investigating and those which are not 
invention is then called upon to devise a medium for which the 
desired enern function u appropriate This was the method 
applied by MimCulligh to the luminiferous ether He obtained 
ana^btaical form of the ener^ funcUon which completely 
satufira the conditions for a lunumferous ether, its essential pro 
petty being that the energy depended only on the rotational du 
placemenu of lU small parts He was unable, however, to 
picture a stable matenal medium which would possess this 
property Wt recognise now that such a medium u possible if 
the rotational rigidity u produced by intrinsic motions in the 
small ports of the medium of a gyrostatic nature In a most 
mskterly manner Lannor(“ A Dynamical Theory of the Electnc 
and luminiferous Medium /’ill/ Trans 18^) has recently 
investigated by general dynamical methods the possibility of 
explaming electnc and mametic phenomena by means of the 
same energy function Electric Imes of force are rotational 
filaments in the ether ‘ similar m fiurt to thoM I sagxestcd at 
Bath while a magnetic field consists of a flow i f the ether 
The same difficulty in accounting for electro dynamic induction 
anses, but the general form of the equationx for tht electro 
dynamic and magnetic fields are the same as thooe generally 
received 

Towards the ind of thu paper he u led to postulate a theory 
of electrons whose convection through the ether constitutes an 
electnc current Two rotabng round each other are supposed to 
product the same efiSset os a vortex nng The mass of otdmary 
matter is attnbuted to the electnc inertu of these electrons. The 
electron itself is a centre or nucleus of rotational strain If I 
express a doubt as to the powibility of the existence of these 
nuclei as specified, I do so with great diffidence ’ Whether they 
can or cannot exut however, the general resulu of the mvesu 
gallon are not affected 

Since thu paper was published Lormor has read a second one 
oa the same sulnect before the Royal Society, developing further 
hu theory of the electron The publication of thu will be 
awaited with interest It u impowbte in an address such as 
thu to go senalim into the numerous points which he takes np 
and illuminates, because the mathLmatical treatment of tlw 
general question does not lend itself easily to oral exposition evert 
to an audience composed of professed mathematicians There » 
no doubt but that this paper has put the theory of a rotationally 
elastic ether—and with it that of a fluid vortex ether—cm a 
sounder faasu, and will lead to its ducuanon and elucidation by 
a wider circle of investigators 

One further class on>hyw^I phenomena yet remains, viz 
those of graviution The ether must be capable of transmittmg 
mvitabonal forces as well os electnc and optical efiecu Does 
the rotational ether give any promise of doing thu ? No satis 
fimtory expbuMUoa ^ gravitation on any theory has yet been 
offeTca Perhaps the least unaatisfsctory is that depeMing on 
the vortex atom theory of matter (“ On the Problem of Two 
Pulsntuig Spheres in a Fluid,” Trtc Camh PM .Sbr , m p 
183), wtoh altnbutes it to pnlaationa of hollow vortex atoms 
But thu necessitotes that they should all pulsate with the same 
penod and m the ume phase It u verydifiieulttoeanceiiehow 
thu can happen, unless, as Larmor suggests, sU matter u buitt 

1 Tb* nsesaaly that the fitsaiems dull be u poui doai not item to bo 
re mann e ri This u bosmor s w ee tli il Moreover If ibe l■nnpl^m■lWry 
dnotawns of the fUaawnU between ^y) a pfaue conUe ns et be p la ce d olbsi 
wbeio then in the uue regioo ibe Uanimts be t wee n the platee sraM raiaw 
as a whole ibat u sa etacme field wooM ahrayi be couttned wkb • 


voobl eMeor Ibat the actu isealu would flo 
lyoloctilM—joMiodbytwnoo Bn ileeBe iiUi y 


wodM ahrayi bo couttned wkb • 
lealu would flow if two partly 
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up of conitaiit elemenU bke hu electron*, whole penodt are 
neceiMiiljr all alike It u poMible that the vortex cell theory of 
the ether, of which I have already spoken, may suffice to ex 
plain gravitation also The cells, beude* their rotational 
rigidity, have, m addition, as we saw, a peculiar elasticity of 
fonn To gm an idea of how this theon may account for 
weight, let us suppose the simplest case where all the cells are 
exactly alike, and the medium is in equilibrium Now supixise 
one of the cell* begins to grow It foices the medium auay on 
all side*, the cells will be dutorted in some definite way, and a 
strain set up hurther, this strain will be transmitted from the 
centre, so that the total amount across any concentric sfdiere will 
be the same Stresses will therefore be set up in the whole 
medium If a second cell b^ns to grow at another place it 
will produce also a state of strain, the total strain depending on 
the presence of both The stresses called into play m the medium 
vnll produce a stress between the bodies, but it is question ible 
whether it would be inversely as the square of the distance 
Whether it would be an attraction or repulsion can only be 
determined by mathematical investigation Ihe problem is 
quite determinate, though probably a very difficult one, and 
would be of mathematical interest quite apart from its physical 
importance Since apparently the phenomena of gravitation 
have no direct interaction with those of light and electricity, 
whilst the mind rejects the possibility of two different media 
occupying the tame space, we seem driven to look for it in an 
independent structure of the same medium Such a structure is 
already to our hands with its effeett waiting to be determined 
It may well be that it may prove to be the cause we are seeking 
The rapid survey I have attempted to make is no doubt a 
medley ot suppositions and inferences combined with some sound 
deductions Thu u the necessary consequence of a prospectin)^ 
survey in a region whose surhet has been merely si ratched by 
pioneers My object has been to show that thu theory of an 
ether, based on a primitive perfect fluid, u one which shows very 
promising signs of being able to explain the vanous physical 
phenomena of our matenHU universe I’robably, nay certainly 
the explanaUons suggested are not all the true ones Some will 
have to be given up, others modified with further knowledge 
We cannot proceed to particularise in our secondary hypotheses 
until we know more aWit the properties of such media as wc 
have been considering Every speeui problem solved in vortex 
motion puts US in a position to form clearer ideas of whatcanand 
what cannot happen The whole question of vortex aggregates 
and their interactions u practically untouched, and a rich field 
u open for mathematical investigiition in thu portion only of 
the subject In all cases, whether a fluid ether u an actual fact 
or not, the results obtain^ will be of special mterest as types of 
fluid motion It is at present a subject in which the mathe 
m a ti c i a n s must lead the attack I shall have attained my ulnect 
m chooung this subject for my address, if by it I can induce 
some of our younger mathematicuns to take it op and work out 
Its details 


SECTION B 

CHFMISIKV 

Opxnino Auoacss by Prof Kaiiiabi. Meldola, FRS, 
F 1 C , For Skc C S , Prfsidfnt of the Sec i ion 

The State of Chemicai Scirnce in 1851 
In order to estimate the progress of chemical science since the 
year 1851, when the Bnbsh Asaocution last met in thu town, it 
will he of interest for u* to endeavour to place ourselves ui the 
poHtion of those who took part in the proceedings of Section B 
on that occasion Perhaps the best way of performing this retro 
grade feat will be to confront the lundamenuil doctnne* of 
modem chemistry snth the stete of chemical theory at that 
*^"“0 at any pomt m the history of a science the 


have suiTived to the present time or not—may be taken as the 
abstract summation of the facts, te of the real and tangible 
ktxiwle dge existing at the period chosen as the standard of 


Without gamg too flu hack m time I may remind you that m 
^II the atomic theory of the chemists was grafted on to the 
xmdred s ci e n c e of physic* through the enundation of the law 
■« » n»‘<»t ed with the name of Avogadro di Quaregna Hie 
ntMoaharngof th» law had been accomplished lit 1845, but the 
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kinetic theory of gases, which had been foreshadowed by D 
Bernoulli in 1738, md in later times by Herapath, Joule, and 
Rronig, lay burieil in the archie ex of the Royal Somety until 
receniTy unearthnl by LunI Raylemh and given to the world m 
189a under the authorship of Wateiston, the Icmtimate dis 
covercr The later developments of thu theory md not take 
place till after the last Ipswich meeting, vir 111 1857 6a, by 
Clausius, and by t lerk Maxwell in i860 67 Thus the kinetic 
theoreof gases of the physicists had not in 1851 acquired the full 
v^iftcance for chemists which it now possesses the hypothesis 
of Avo|,ulru was asailable, analogous conceptions mid been 
advanced by Davy in i8ia, and by Ampere In 1814. but no 
subslantul ehemiril reasons for its adoption were adduced until 
the year 1846, when Laurent published his work on the law of 
eien numbers of atoms and the nature of the elements in the free 
stote Chtm Phyi [3], 18, 366) 

rhe so called New Chemistry ’ with which students of the 
present time are familiar ivas in fact, bring evolved about the 
iKnod when the British Assoeutiun last assembled at Ipswich , 
but It was not till some years later, and then chiefly thremgh the 
writings of Laurent and Gerhaidt, that the modem views be 
came accepted It is of interest to note in passing that the 
nomenclature of (rganie compounds formed the subject of a 
report by Dr Daiilicny at that meeting in which he says —“ It 
has strut k me as a matter of surprise that none of the Bntish 
treatises on chemistry with which I am acquainted should con 
(am any rules to guiile us cither in affixing names to substances 
newly diseosered or in di\ ining the nature and relations of bodies 
from the apixllalinns atlach«i to them Nor do I flnil this 
deficiency sujipbed in a manner which to me appears satisfactory 
when 1 turn to the wrilinj,s of continental chemists * In a sub 
sequent jKirti m of the report Dr Daubeny adds No name 
ought, fiir the sake of eunvemenee, to exceed m length six or 
seven syllables I am afraid the requirements rrf nualem 
otganir chemistry have not enabled us to comply with this 
condition 

Among other physical discoveries which have exerted an im 
rmrtant influence on chemical theory the law of Dulong and 
Petit indicating the relationship- b^ween speaiic heat and 
atomic weight had been announm in 1819, had been subse 
quently extended to compounds by Neumann, and still later had 
been placed upon a su basis by the classical researches of Reg 
niuh in 1839 But here again, it was not till alter 1851 that 
Cinmrwro (1858) gave this law the importance which it now 
possesses in conneetum with the determination of atomic 
weights Thermo chemistry as a distinct branch of our v lence 
may also be considered 11 have arisen since 1851, although th>* 
foundations were laid before thu period by the work of 1 avre 
and Silliermann, Andreas, (iraham, and espeeially Hess, whose 
important generilisali n was announced in 1840, and whose 
claim to just recognition in the history of physical chemistry has 
lieen ably advocateil m recent tiroea by Ostwald But the 
elaboration of thermo chemical fimts and views in Ihe light of 
Ihe dynamical theory of heat was first commenceil m 1853 *»y 
Julius Thomsen, and has since been earned on concurrently with 
the workofBerthelot in the same field which the latter investi 
gator entered m l86s F lectro chemutiy in 1851 was in an 
equally rudimentary conditi in Davy had published his Hectro 
eheimeal theory in 1807 and in i8ia Bersdius hod put forward 
those views on eleetrii affinity which became the hosts of his 
diulistic system of formulation In l833.J'araday announced 
his famous law of electro ihemiral equivalence, which gave a fiital 
blow to the conception A Berreliua, and which later (1839 40) 
wu made use of by Uaniill in order to show the untenafaility of 
the dualutic system By 1851 the views of Berzelius had been 
abandoned, and, so far as ehenucal theory is concerned, the 
whole subject may be lunsidtred to have teen in abeyance at 
that time It is of interest to note, however, that m that year 
Williamson advanced on quite distinct grounds hu now well 
known theory of atomic interchange between molecules, which 
theory in a more exteniled form was developed independently 
from the^ysical side and applied to electrolytes by C^usius in 
1857 The modern theory of electrolysis atsocuted with the 
names of Arrhenius, van t Hoff, and Ostwald uof comparatively 
recent growth It appear* that Hittorf in 1878 was the first to 
point out the relationship between idcetrolytic conductivity and 
chemical activity, thu same author a* iu butk a* 1856 Mving 
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1887, t’I'uirk having almost umuUaneuutly amved at umilar 
viewK on other grounoc 

Closely connected with electrolysis w the question of the con 
slitution of solutions, and here again a coniergcnce of work 
from several di'Ainct fields has 1 m to the cruLtion of a new 
branch of physical chemistry which may be considered a modem 
growth Tilt relationship between the stren^h of a solution 
and Its freezing point had been discovered by Blagden towards 
the end if the last century, but in 1851 chemists n-id no notion 
that this observation would have any influence on the future de 
velopmcnt of their science Another decide elapsed before the 
lew wis rediscovered liy KUdorlf (1861), and ten jeirs later was 
further elaborated by de Coppet Raoult published his first work 
on the freezing jioint of solutions in l88a, and two years later the 
relationship lietween osmotic pressure and the lowering of free/ 
mg point was established by ll de Vnes, who first ipproached 
the subject as a physiologist, through observations on the cell 
contents if living plants As the work done in connei tion with 
osmotic pressure has had sueh an important influence on the 
“ disS(x.istion ” theory of solutions, it will be of interest to note 
that at the last Ipswich meeting Ihomax Graham made a com 
mumeati n on hquid diflusun, in which he ‘ gave a view of 
some of the unpublished results to ascertain whether solutions 
of saline Indies hid i piwer of diffusion among liquids espe 
ciall> water In 1877 Pfefler who, like de Vnes entered the 
field from the botanical physiological side succeederl in effecting 
the ineasuremeiil of osmotic iiresaure Ten years later van t 
Hoff formiilitcd the m idem dissociation theory of solution by 
applymg 11 dissolved substances the laws of Boyle, (tay I ussac 
and Vvogadm, the law of osmotic pressure, and Raoult s law 
(innectiug the depression ef freezing point with molecular 
weight thus laying the fjundation of a doctrme which, whether 
dtslmeil to survive in lU present form or not, has certainly 
everted a gteat influence on contemporary chemical thought 
f onsidei further, the stale of knowledge m 1851 tomermng 
such let ling pnnciples is dissoewtion or thermolysis mass 
action and chcniicit ei|uilil)nuni Abnormal vapour densities 
had lietn liserved liy Vvogadro in 1811, and by Amiicre m 
1814 I iruve had dissociated water vapour by heat in 1847, 
the first great advance was m ide ten years later by Sainte Claire 
Dei till, from whose work has emanated our existing knowlcdm. 
< f this subject I miy leld that the application of this piinciple 
to exphin the cases of abnc rmal vapour density was made in 1858 
by Ko| p, kekule, and Canniz/aro almost simultaneously, but, 
strangely enough, this ex|ihniliun was not accepted by Deville 
himself 1 he subsequent stages are subjects of modem history 
TTie current views on mass octi m were foreshadowed as is well 
known liy Herthollcl in his ' StatKjue Chimiquc, published in 
l8oy 1 lit n I great advanee had been made when the British 
Associali in Iu,t met here The subject first began to assume a 
quantitative asix.it through the researches of Bunsen and I>ebus 
m 185J, and was much advanced by (iladstone in 1865 ind liy 
Ilorc urt ind >sson a veir later (ciildbeig and \V uge pub 
lisheil their classica' work on this subject in 1867 

tquilly sinking will apjaar the advances made since 1851 if 
we eonsider that the whole subject of sjwtrum analysis, which 
brings ur science into relalii’ nship with aslruiiumy, has Ixen 
callM into existence since that dale The cilebmted work of 
Bunsen and Kirchhoflr w u, not published till 1859 Reither can 
I refriin from remmding you that the coal tar colour industry, 
with which 1 have been to a small extent connected, was started 
into tctivity by Perkins discovery of mauve in 1856, the 
reaction of this industry on the development of organic chemistry 
IS now tixi well known to require further mention In that 
dircclii n also which brings chemistry into relationship with 
biology the progress has been so great that it is not going beyimd 
the fact 10 state that a new science has been created Pasteur 
began his stiidiis on fermentation in 1857, and out of that work 
has arisen the science of hactenology, with its multifarious and 
fiir reaching consequences As this chapter of chemical history 
forms the subject of one of the evening discourses at the present 
meeting, it is unnecessary to dwell further upon it now One 
other generalisation may be ihronicled among the great develop 
ments achieved since 1851 I refer to the periodic law connect 
ing the atmafe weights of the chemical elements with their 
idiysical MliFchemic il properties Attempts to establish numer 
iw reiawpNbipa in the cose of isolated gmps of elements had 
hew madeby Ddbereimr m 1817, hy bmelin in 1826, andagam 
by Doberetner in 1829 The triad system of grouping was 
further developed by Dumas m 1851 I am informed 1^ Dr 
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(iladstone that at the last Ipswich meeting Dumas’ speculations 
in this direction exated much interest All the later steps of 
importance have, however, been mode since that time, vu by 
de C^ancourtois in 1862, the “law of octaves" by Newlandi m 
1864, the penodic law by MendeUefl', and almost contempoia 
neously by laithar Meyer in 1869 

I have been tempt^ into giving this necessarily fragmentary 
and possibly tedious histonaU sketch because it is approaching 
half a century since the Bntidi Associatton visited tms town, 
and the oppc^unity seemed fitvouiahle for ^ng through that 
process which in commercial affairs is called “tokmg stock ’’ 
The result speaks for itself Our students of the present tune 
who are nourished intellectually by these doctrines should be 
made to realise how rapid has bcM their development The 
pioneers of our science, on whose shoulders we stand—and many 
of whom are happily still among us—will denve satisfoction from 
the retrospect, and will admit that their labours have borne 
goodly fruit It is not, however, simply for the purpose o, 
recording this enormous progiess that I have venturea to assume 
the office of stock taker The year 1851 may be regarded as 
iwtumng towards the close of one epoch and the dawn of a new 
era in chemical history Gmsider broadly the stale of organic 
chemistry at that lime There is no oecinon for going into 
detail, even if tunc -ulmitted, because our literature has recently 
licrn enriched by the concise and excellent historical works of 
Schorlemmer and of I rnst von Meyer It will suffice to men 
ti< II that Iht work and writings of Liebig, Berzelius, Wohler, 
Dumas, (lay 1 ussac Bunsen, and others b^ given us the lead 
mgidexsofisomerisiii sulistitulion compouml rulieles, xnd types 
Wurtz and Hofmann had jnst discovered the organic ammonuis, 
Williamson thxt s-une year maxle known hu Cckbrateil work on 
the ethers md (lerhardt discovered the acid anhydrides 1 year 
latei Ihe newer theory of type was undergoing development 
by (icihardt tnd his followers, the mature results were pub 
lished in thi fiurth volume of the “ Trsite de ( himie’ m 1856 
In this loiintry the theory w es mueh advanced by the writings of 
Odiing tml \\illiimson 

SlIISUltM DIVSIOIMIM 01 CHFMISTRV AlOM. 

Two Lims 

The new en which was dawning ujxm us m 1851 was that of 
structural r i institutional chemisiry, Iziscd on the doctrine of 
thi vxleni y of the at ms It is well known tint this com eption 
wu broiened liy hrankland in 1852, as the result of his investi 
gxti ms on the organo metallic compounds But it was not till 
1858 that Kel ule who hxd previously done much to develop 
the theory of lyjHs, xnd Cou^r, almost simuUmeously, recog 
niseil the qiiailnvalent character of carbon lo attempt to give 
anything iiipmachmg an adequate notion of the subsequent 
influenie of this idea on the prugress of organic chemistry would 
lie taut imount to reviewing the present condition of that subject 
I imagine that no conception more prolific of results has ever 
Ix-en introduce 1 int > any departininl of science If we glance 
liack along the stream it will be seen that shortly after the last 
meeting here the lourse of discoviry began to loncentrate Itself 
int I tw I channels In one we now find the results of the con 
fluent lalxiurs of those who liave regarded our science ftora its 
physical side In the other channel u flowing the tide of dis 
eovery anving from the valency eloctnne and its extension to the 
slmeturc of chemical molecules The two channels are at 
present fairly parallel and not far apart, an occasional explorer 
indeivours now and again to make a cross cut so as to put the 
streams into commumcation The currents m both are numing 
very rajndly, and the worker who has embarked on one nr the 
other finds himself burned along at such a pace that there is 
hardly breathing time to step ashore and see what hw neighbours 
are doing II speaks well for the fertility of the conception of 
valency that the current in this channel is flownw with nnsbateil 
vq{our, although its catchment area—to pursue the metaphor—-is 
Iiy no means so extensive as that of the neighbouring stream 

The modem tendency to specialisation, which is a necessity 
ansmg from the large number of workers and the rapid moltioli 
cation of resulu, is appoienUy m the two direcUons indicated 
We have one cIok of workers dealing with the physics of matter 
m relation to general chemical properties, snd another dass ol 
mvest^tors concerning themselves with the special {woperties of 
individual compounds and cltraes of compounds—with atomic 
idfotyncraiies The workets of one claai ue differentiating 
while their colleagues are integrating It sroidd be nothiim less 
than unscientific to institute a comparison between the lewuvc 
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menu of the two methods, both are necessary for the diselup 
ment of our science All methods of attacking the unknown src 
equally welcomed In some cases physicsl methods are a\-ul 
able, in other cases purely chemical methods have alone been 
found of use There is no antagomsm, but co operation If the 
results of the two methods are sometimes at variance it le simply 
Iiecause ure have not known how to interpret them The idiysie il 
chemist has adopted the results of the apphcation of ebem 
ical methods of determining “constitution,” and is enUeasounng 
to iumisb us with new weapons fur attacking this same problem 
The chemist who u seeking to unravel the architecture of mole 
cules IS dependent at the outset upon physical methods < f deter 
mining the relative weights of his moicciiles The urorker who 
IS bringing about new atomic groupings is furnishing materul f ir 
the further development of generalisations from whieh new 
methods applicable to the problim of chemical structure niiy 
ngain be evolved The physical chemist sometimes from ihe 
broadness of hu view is am to overlook or to niinimtst the im 
portance of chemical miiividuality On the other hsml the 
chemist who is studying the numberless potentudities of coml in i 
lion resident m the atoms, md who has grasped to the full 
extent their marvellous individuahties, is equally liable to h rgel 
that there are connecting relition^ips as well is specific 
differences in the properties of elements and compounds These 
are but the mental traits—the unconscious bias engendered b} 
the necessary specialisation of work to which I have referred, 
md which is observable in every department of seientific hliour 

ThK PkSSSM SlAlB OS SlRlCTURAI ChSVIIsirv 

The success attending the application of the doctnneof v dene) 
to the rmmpeunds of carbon has helped its extension to all c im 
pounds formed by other elements, and the student of the present 
day is taught to use structural formula as the A B C 11 his 
smence It is, 1 think, generally recognised among chemists 
that thu doctnne in its present stale is empincal, but it dt es n t 
amiear to me that this point is sufficiently insisted upm in 
chemical teaching I do not mean to assert that far the hst 
thirty years chemists have been pursuing a phantom neither d > 
I think that we should be justimd in appljing to this rloctrine 
the words applied to its forerunner, the “types of (,erhardt 
by Lothar Meyer, who says that these “have renderetl greit 
service in the development of the science, but they cm nl) I e 
regarded as a part of the scaflulding which was removed when 
the erection of the system of organic ehemistry had mide sulti 
aenl progress to be able to dispense with it ’ (“ Modem Thei ries 
ofChemistiar," p 104 ) It appears to me, on the eontriry, that 
there is a ptiysial reMity underlying the conception of valency, 
if for no other reason because of the conformabilit) of tins 
property of the atoms to the penodic law But the doctrine as it 
stands is empincal in so for tnat it is only represent vtive and not 
explanatory hrankland and Kekule have given us 1 gre it truth, 
ljut Its very success is now making it mure and more obv lous that it 
is a truth which is pressmg for further development from Ihe ph) s 
icalside If weare asked why CO exists,and why CUsandCC U 
do not, together with umumerahle similar questions which the 
inquisitive mind wdl raise, we get no light from this doctrine If 
any over sanguine disciple goes so for as to assert that all the 
possible compounds of the elements mdicaled by their valency 
are capable of existence, and will sooner or later be prepareif, 
he will, I imagine, find himself rapidly travelling away from the 
nsonttffimt 

TTieie is something to be reckoned with besides valenc) 1 he 
one great desideratum of modem chemistry is unquestionabl) a 
^yncal or mechanical mterpretation of the combining capocibes 
of the atoms Attempts at the construction of such tneorio 
have been made, and tnus for only m a tentative way, and these 
viewrt cannot be said to basre yrt come within the domain of 
practical chemical politics I have in mind, among other sug 
gesbons, the dynaoucal theory van’t Hoff published in ibSi 
(“ Ansmhten utier die orgamsche Chemie ”), the theory of electric 
charges on the atoms broached by Johnstone Stoney m 1874 
and so ably advocated by the late Prof v Hcimboltr in his 
Faraday lec^ie m 1881, and the electnc polar theory of Victor 
Meyer and Riecke^IMbluhed in 1888 (“ Einige,Bemerkungen 
tlbn den KoUenstemtom und die Valent," Btt , ai, pp 946, 
1690) 

Pending the ratwHaHsition of the doctnne of valency its pro 
m u lga ti o n mutt cootmue m its present form Its services m the 
conMruetKm of latiottal formuw, cspecuUy witbm the bimts of 
uoneifoai, have bean inealcnlaUe It is the ladder by which 
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wc have Uimbed to the (iresint bnlluint achievements m chemica 
synthesis, and we an not in a positian to perform the un’ 
gracious usk of kicking it avrxy In recalling attention to il» 
weaknesses I am only putting myself in the poution of th 
physician who diagnists his peUent's case with the ultenor 
object of getting him strengthened There can be no rloubt that 

renewed vitality his been given to the doctrme b) the roncep 
tuns of Uutumirism and desmotropy, formuIUed by Conrad 
Laar in 1885 md by 1 sul Jseubson in 1887 The importance 
of these ideas is lieconimg more evident with the advancement 
of chemical discover} An) attenqit to break down the ngidl) 
statical concepti m of iiir structural lurmul e apjiears to me to be 
a step in the right direction Ihen, again, I will reraindyou of 
the prohhe development if the doctnne in the hands of Le Be 
and van t lie If by the introduction of the stereochemical 
hypjthesis in 1874 unquestionably the greatest advance m 
structural chemistiy sinee the rec ignition of the quadnvalent 
charaeter of the t irl n atom If evidence he required that 
there is a physu d r ihty underlying the conceiRion of v dency, 
we need only ixiint ti the cl ise accordance of this notion of the 
isymmetne carl n at m with the facts of so called ‘ |hysical 
IS merism and the sj lendid results that have followed fi im its 
introducliin iiit ur seitnee, especially in the held if cirlxi 
hydrate", threugh Ibe iiivcstigalions of I mil pischer and his 
pqiils In other lircctions tlie stereochemical hy|Kithevis has 
proved 11 he i ni at suggestive guule It was applied by Prof 
V liteytrin l88t (/ / iS 2377) to explain the cunditioiis of 
stibilit) r instibilitj 1 icrtiiin atomic groupings such is the 
eajlosiveness f | ly leetylene coinpoimds and the slability of 
jenti and hevaeyelie systems Again, in 1888 this eminent 
(he mist sh we litsfeitility in 1 senes of brilliant researches upon 
ben/ent derivatives! itm >37, 15b, and subsequent pipers) 
N n evn I omit 1 > menu n the great impetus given m this field 
ly the classical w irk f Wisluenus, who in 1887 ap| lied the 
hyp thesis 1 unsaturilcd c iniiounds and to cyclic systems with 
renurl vblesucctssl L elier dieraumhihe Anoidnun^der At inie 
III orginisehen M iltl ulen Vc ) (^ite recently V icli r Meyer 
andj Sudl r ugh hive h iw 11 that the ability of certain denva 
lives I r lx 11/m and naphlh ic acids to form ethers is „iierned 
by stercoehcmied t iiisiilercli ms (fJrr , »J, 510, 1580, 3146 and 
*8, 182 1254) Hut I must avoid the temptation to enlarge 
up n this theme Itcmse the whole subject has been recently 
brought tc^ether 1) t V Bischofl tn his Handluch dcr 
btereochemie (Prmlfurl 1893-94), a work to whiih ill who 
itt inleresled lu tlie sul jut will naturally turn for afeience 
While the present ulv meed state of siructuml chemistry may 
thus lx. I ke I ui n as the outcome c>f the concei tic ns ot 
1 rankitnd in I Kekule it may lie well ti liear in niiml that the 
idev f structure is n I « tan/y Ixmnd up with the hypothesis 
of valency in Us present f rm In Iced, some adviice had been 
made in repiesenlmg c nstitulion, especially by Kolbe, 
Ix-fore the formal mti duetion of this hyixuhcsis Ihe two 
ideas have gn wii up icgelher, but the ex|KrimentiI evidence 
that in any nw leciiU the atoms are grouped together in 1 nor 
ticular way IS leilly m li | endent of any theory ofvalency It is 
only after this evuUn t his been acquired, either by analysts or 
synthesis, thu we j ncced to apply the hypothesis m 1 uddmg 
up the slructuial formula II is of course legitin tte to issume 
the truth of the hvp ilhesis, and to endeavour by its use 11 con 
vert an empitieel int 1 a rational formula, but this method 
generally gives us i eli lie of firmube from which the true one 
can only lie selected by further exyienmentol investigation Even 
within the narr iwer limits f isomensm it is by n 1 means certain 
that all the mixhliratiuns of a compound indicated by hyixuhesu 
are actually eaixil le f eifistence There is, for example, 
evidence that some ef the “ position isomerides ’ ameng the 
denvalivesofmonn andp ly cychc compounds are too unstable to 
exist a fieri which in tsell is sufficient to indicate the nei essily 
for a revision and exlensi n of our notions of valency Thus, liy 
way of illustration, there is nothing in the hypothesis to indicate 
why orthoquinones of the lx,nrene senes should not be eaixibte of 
existence, yet it isa fai t that m wte of all eflbrts such comjxmnd* 
have never been obtained Ine condiuons essentiel lor the 
existence of these comixninds appear to be t)iat the hydrogen of 
the benzene nng should lie replaced by odd substituents such as 
oxygen, hydroxyl, chlonne, or bromine Under these circum 
oa /incke has shown (Str , 90, 1776). telrachlor and 
tetnbrom oithobenroqmnone are MiUe compounds S1 also the 
mtereiUiv leaearches of Nietxki have proved that in such acorn 
pound as rhodltanic acid (/W, l», 308, and 93, 3136) ortho- 
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r none oxygen atoms are present But there is nothing in the 
tnne of valency wluch leads us to suspect that these ortho 
quinonr derivatives can exist while their parent compound 
resists all attempts at isolation I am aware that it is dangerous 
to arne from negative evidence, and it would be rash to assert 
that these orthoquinones will never be obtained But even in 
the present state of knowledge it may be distinctly affirmed that 
the meth xls which readily fiimish an orthoquinone of naphtha 
lene completely &il in the case of benzene, and it is lust on such 
pomth as this tW the inadequacy of the hypothesu becomes ap 
parent In other words the doetrme fails in the fundamental 
requirement of a uientific theory, in its present f irm it gives us 
no power of prevision—it hints at posnbdities of atomic group 
ings but It does not tell us a /non which of these groupings ire 
hkcly 11 tie stable and whwh unstshle I am not without hope 
that the next threat advance in the reouirtd direction may yet 
c me from the stereocheraicsl extension of the hypnhesis 
althoiu,h the attempts which have hithert i been made to supply 
Its deficiencies cannot I ut Iw regarded as more or less tent itive 
iHV Nkw Tiisoav 01 VHsiaAti Tmfs 
I will venture in Ihe next place t > direct atlenli nt imxlem 
development of struetural chemistry which will help to illustrate 
still further some of the points msM hor many years we have 
been in the habit c f abstracting from our structural ft rmut-e cer 
um ideal complescs of atoms which we consider 11 re present the 
nucleus or tyjie from whieh the compound of known constitution 
IS denied In rther words the hyt^hetis of laleniy whuh was 
developed inginally from Cicrhardt'i types is now leading us Wk 
to another theory of types hsaed upon a more intimate kn iwledge 
of at imie ipouping within the molecule In some cases these 
types have neen shown to be capable of existence in others they 
are still ideal Used in this way the doctnne of valency is most 
suggestive but at the same time its lack of prevuu >n is c< n 
stantly forcing itself up in tl e attention of chemical investigators 
The ^rent compound has s imetimes lieen known before its de 
nvatives as in the case of ammonia, which was known long 
before the organic amines ind amides In other instances the 
denvatives were obtained lief ire the type was isolated, as in the 
case of the hydrazines which were characterised by hmil 
hischerin 187J and the hjdtazo compounds which have been 
known since 1863 while hydra/ine itself was hrst obtained by 
Curtius in 1887 1 hen)lavimide was discovered by Cinetis in 

1864 and many represenlatiies of this group have been since 
prepared, but the parent c impound hydraruic acid was inly 
isolated by Curtius in 1890 Ilenvativesof triazoleand tetrenie 
were obtained by llladinin 1885 the types were isolated by this 
chemist and by \ndreocci in 189a t^rroznle denvatives were 
prepared by Knorr in 1883 pyrazole itself was n it isolated till 
1889, by Buchner Alkjl nitramides were discovered I) 
hranchimint and Kliblne minyyeirs liefore the typical com 
pound nitramide, NO, MI, which was isolated last >ear by 
Thiele and Lochman {Jier ay 1909) h samples might lie 
iiiuluplied to a formidable extent but enough have been given to 
illustrate the prinaple of the erection of types, which were at 
first imaginary lait which have since become real The utility 
of the hypothesis is undeniable in these cases and we are just) 
fied in pushing it to its extreme limits But no chemist even if 
endow^ with prophetu: instinct could have certainly foretold 
SIX years aao that the t>iie ot Ciness ‘ tnazolienzene would be 
capable of free existence and still lets that when obtained it 
would prove to be a strong aad The fruit, established by 

^N functions in chemical mole 

cules like the atom of chlorine is certainly among the most 
striking of recent discovenes Only 1^ year the list of nitrogen 
compounds was enriched by the addition of CO(N,)„ the 
nitrogen analogue of phosgene (Curtius, Ar , ay 3684) 

These Ulustnuions, drawn from the compounds of nitrogen, 
will serve to bnng out the wonderfiil development which our 
knowIedM of the mnuttry of thu element has undergone withm 
the last tewvM 1 might be tempted here mto a digression on 
the geiieiarbeanqg of the very ttnkuy het that an element 
comparatively injjtfuvc in the free state should be so remarkably 
acuve m conifaitfition, but I must keep to the mam tope, as by 
means of these compounds it is possible to illustrate still further 
both the strength and the weakness of onr modem conceptnnsttf 
chemical structure Consider some of the undiscovered com 
pounds whKh are foreshadowed by the process of ideal abatrac 
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Curtius that the group 




The types would be \q/ 


The first of these fbrmule represents the on 

known dihydto nitrous oxide The ozo compounds ate de 
nvatives of the hypothetical diimide HN NH An attempt to 
prepare thu compound from azodicarbonic and (Thiele, Amt , 
ayi 130) resultea in the formation of hydrarine Ihe diethyl 
denvative may have been obtained by Ilames (Btr , ay asyo), 
but thu u doubtful It u at present inexplicable why compounds 
in which the group N N u m commnation with aromatic 
radicles should be so remarkably stable, while the parent com 
pound appears t > be incapable of existence The additum of 
two atoms of hydrogen converts this type agam into a stable 
compound There u nothing m the structursT formulte to mdi 
cate these facts The amidines are stable c impounds, and the 
so called anhydro bases, ir imidazoles, are remarkably stable , 

the parent eomj onnd HC^^^ , has not been obtained, while 

Its amido denv lUv e 11,N Cv , u the well known substance 

gumidine The uodiazo compounds recently discovered by 
^hraube md Schmilt and by Bamberger (/W, 17 514 679, 
AlC ) are pusihly derivatives of the hypothetical substance 
O N N H, whu:h might be named nitroiamtde Why thu 
compound sh ull not exist as well -is nitmmide u another 
question raised I y the principle of abstract types 1 he carbuines 
- formerly ngsroed as derivatives of the 1-’• 


CO, 


MI 

\nh 




.Nil 

S' (i ischer, 4 hii , aia, 326, hreund and 


NH, 


( oldsmith fier at 2456) Although thu strueture has now been 
dupruved the p ssible existence of Ihe types has been sunested 
Carli/me and thi icaibizine differ from urea and thiocsrbamide 
niy l»y Iwi at mis of hydrogen These tyjies have not been 
isolated if they are incapable of exutence the current views of 
molecular structure give no suggestion of a reason The 
duroamides are derivatives of the hypothetical H,N NH NH, 
r HN \ N H, compounds which Curtius ''T>e|dts of as the 
ptn|Mne and pr j yiene of the mtrogen senes The latter com 
plex was at one time thought to exist in duuohipputamide {Btr 
24 3342 Ihis has since been shown to be hippurazide, t z a de 
nvative of N,H Bet , ay, yyo) and a Inacidyl denvative of the 
former type has also been obtained (/Anf, 3344) Both these 
types await isolation if they are capable of exutence 
I may add that several attempts to convert duzoamides 
into dihjdro denvatives by mild alkalme redaction have 
led me to doubt whither thu mtrogen chain can exist 
combmatun with hydrocarbon nidiclex The bisdw 
mdes of H v Pechmann and !■ robenius (/Izr , 27, 898) are 
derivatives of the 5 atom chain H.NNHNHNHNH, or 
HN N NH N Nil a type which hardly seems bkelv to m of 
sufficient stability to exist The tetraiones of Emil Piacher 
have for their type the 4 atom chain H,N N N NH, or 
If,N NH N H NH,, of which the free exutence u equally 
problematical, although a denvaUve containing the chain 
-N N NH Nil- has been obuined In Curtiua (IM, a6, 
1263) Hydrazoic acid may be regarded os a derivative of 


trumide HN< 


,NH 


'Qh' 


It thu type appears to be also incapable 

of isolation (CurUus, Btr , aS, 407) The hydraztdinea or frir 
muyli of Ihimer {Btr , 17, 183) and of H v Pechmana {/M , 
*5> 3175), for their parent compound the hypothetical 

submance H,N N CH N NH In Ltmprieht deunbed 

certain 020 compounds (/iul “* -' -*—*■ -“• 

the structure assigned by thi 
denvabvei of diamidotetrtmidi 

HN-NH H,NN-N 

hIi-iIih H,Ni!r-jlr 

Both thes« types are at preeent tmagmarv / whether it is poenble 
for cyclic rntrogen systems to exist we have np means of know 
that can be said is that they have never yet been obtained 

It IS possible, as 1 pointed out in 1890 at the Leeds meeting 01 



September 12, 1895] 


NATURE 


481 


the Bntuh AMocuUion, that mixed dtMoeimdes may be denva 
tivea of rach a 4 atom nng 

Anv chemiat who haa followed the later developmenta of the 
chemutty of mtrogen could aupfdy numeroui other in<>tances of 
andMcomed type* A chapter on the unknown compounds of 
this element would furnish quite on exating addition to many 
of thoae books which are turned out at the present time in such 
profuMim to meet the requirements of this or that examining 
ixidy I have selected my examples from these compounds 
umply because I can claim some of them a* penxmal acijuaint 
ances. It would be easy to make use of carbon compounds for 
the mroe purpose, but it is unnecesMry to multiply (letails It 
has frequently happened in the history of science that a well 
considered statement of the shortcomings of a theory has ltd to 
Its much desired extension This is my hope in venturing to 
point out one of the chief dificieneies in the structural ehimistry 
of the ptesent time I am afnud that I have handled the case 
badly, mt I am bound to confess that I am influenced by the 
same feelings as those which prevent us from judging an old and 
well tried mend too severely 

The theory of type* to which we have reverted ax the ouUome 
of the study of mmecnlai structure is capable of almost indefinite 
extension if, as there is good reason for doing, we replace atoms 
or group* their valency analogues m the wray of other atoms 
or groun of atoms The facts Itist in cyclic sjstems N can re 
place CH (benzene and pyndine), that O, b, and Nil are 
analogues in fiirfurane, thi^iene and pyrrole, are smong the 
most famUiar examples The remarkable lodo and ukIoso 
compounds recently discovered by Victor Mmmr and his col 
leagues are the first known instances m which the trivalent atom 
of lodme has been shown to be the valency analogue of mtrogen 
in organic combination Pushing thu pnnctple to the extreme 
m get further suggestions fbr new groupings, but, as before. 


N. /N. N ( 

Of course these formube are m 


.N-O .N O 
0< or 0< Ac 

-O O 

ir less conjectural being bssed 


IIN^^^NH, Ac If a student produced a set of formol-e 

corresponding to the abose, in which Nil had been snlistiluted 
for O, and asked whether they did not indicate the existence of 
a whole senes of unknown hydrogen compounds of nitrogen, we 
should probably tell him that his notions of chemical structure 
had run wild At the same time I sm bound to admit that It 
would be very difficult, if npt impossible, to furnish him with 
sausfimtoiy reasons for believing that such groupings are 
improbable Compare again the senes 

yNH, /N 

° <NH. 

.NH, .Nil .N .NO, 

The first is urea , the second, third fourth, fifth (methylene 
diamine), and suth are unknown , the seventh is the remsrkably 
interesting diazomethane discovered lost year by II v Pech 
mann {Ber , ay, 1888) The last compound, dinitromethane, is 
known in the fem of its sedts, but appears to be incapable of 
-1 in the free state There is nothing exprnsed 
n the existing theory of chemical stmeture 
- " leisniiiUbli 


why duutromethane 
and mono and tetraL„. 
distilled without decomt 


e IS stable, 


_ le as to admit of being 

ximposition Chemist* will form their own 
views as to the posnbtl^ or impossibility of such a senes as 
fhis being completed AKfhether t^re would be a concordance 
of oprnion I vnll not venture to my , but any chemist who ex 
preiM either behef or disbelief with remrd toi any special 
member would, I imagine, have great dAeulty m giving a 
■eienlificreason for the midi which is in him At the most, he 
would have only the very qnsafe guide of analogy to fall bock 
upon. Perhaps by the time the Bntish AmocwBim holds lU 
nwetingat Ipswich it will have become possiUe to prove 
that one pezticnlar configuration of certain atoms is poinble snd 
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_ _ Then will have been odueved 

that great advance fur which we are wailing—the reunion of the 
two Streams into which our science began to diverge shortly after 
the last Ipswich meeting 

The present position of structursl chemistry may be summed 
up in the statement that wi* have gained an enormous msight 
into the anatomy of molecules, while our knowledge of their 
physiuliOT IS as yet in a rudimentary condition In the course 
of the fiiicgoing remarks 1 have eudeavouied to indicate the 
direction in which our theoretical conceptions are moat urgently 
pressing forextinsiin It is, perhaps, as yet premature to pro 
nounce an opinion as to whether the next development is to be 
looked fur from the stereochemical side , but it is not going too 
far to express once agam the hope that the geometn^ repre 
scntation of valency will give us a deeper insight into the con 
ditions which determine the stability of atomic configurations 
The sjiecahtions of A v Barycr, Wislicenus, Victor Meyer, 
Wunderlich Bischoft, and others have certainly turned the 
-ittcnlion of chemists towards a quarter from which a new light 
may eventually dswn 

Tilt I’Roriiissoi frvvriiriteai CHVvtisiav 

If, in my earnest desire to see the foundations of structural 
chemistry maile more secure, 1 may have unwittingly given rise 
to the impression that I am depreciating its services as a scientific 
weajion let me at oner hasten to make amends by directing 
attention to the grestest f its triumphs, the synthesis of natural 
products 11 of compounds which are known to be produced 
by the vital processes of animals and plants 

Having b<^n unable to find any recent list of the natural com 
jioiinds which hive been synthesised, I have compiled a set of 
tables which will, 1 hope, see the light at no very distant period 
According to this census we have now realised about 180 such 
syntheses The products of bacteria have been included in the 
list liecause theia, compounds are the results of vital activity m 
the ikims sense that alcohol is a product of the vital acUvily of 
the yexvt jAant On the c ther hand the various uto compounds 
resulting from the tnnsl irmation in the animal economy of 
definite eheroicsl substmees administered for experimental pur 
poses hive been excluded because 1 tm confining my attention 
lo natural products Of course the importance of tracing the 
xction of tne living o t. inism on compounds of known constitu 
tionfruni the jdijsi 1 >gi al nmnt of viewcannot be overestimated 
Such ex)xnmints will, without doubt, in time shed much light 
on the w irking of the vitil laboratory 

The liistf ry of chemical sjnthesis has been so thoroughly dealt 
with from time (1 timt lliat I should not have ventured to 
obtrude nii> furlhir 11 lice ot this subject ujmn >our patience 
were it n it for 1 cerliin p int which appeared to me of sufficient 
interest t > merit iieonsiihr mon It is gentrdly stated that the 
formation of urea firm smmonium cyanste by Wohler m 1838 
was the first sjnihesis of sn organic compound There ean be 
no d mbt thvi this ills i rv which attracted much attention at 
the time gave x sen ms blow to the current eonceptions of 
organic chemistry beeausi urea waa so obviously a product of 
the living animxl It will lie found, however, that about the 
same time Henry Iknnill of Apothccanes’ Hall had really 
eflTevtid the sjnthvsis of si ihol—that is to say, had synthesised 
this comiKiund m the same sense that Wohler had spthesued 
urea The history is surn told In iSsfi Hennell (through 
Biande) eomniunicxteil i Jiapcr to the Royal Society which 
appears in the Pktlosofhi tl /^anautum hr that year» In 
studying thv conipi unds prodmed by the action of sulphuric acid 
on alcomil, and known is • oil of wine,” he obtained sulpho 
vinic acid, which hid long been known, and gave fiurly good 
an-Uyscs of this acid and of some of its salts, while expressing in 
the same paper very clear notions as to its chemical nature 
Having snUsSed himself ihsl sulphovtnic acid is a product of the 
action m question, he then proceeded to examine some sulphuric 
oeid which had absorbed eighty Umes lU volume of olefiant gas, 
and which had been placed at hia duposal for thu purpose by 
Michael karaday From thu he abo isolated xulphovnnlc aeid 
In another paper, communicated to the Royal Society m l8s8,* 
he iwoves quantitatively that when sutphovuuc acid u distilled 
with suljihunc and and water the whole of the alcohol and sal> 

» •OntheMijtual Action of And snd Akobol » ' “ 
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phunc acid which united to form the fulpbovuuc acid an. re 
co\ered In the tame paper he shows trat he had very clear 
views an to the proccM of ethinfication Hennella work 
appears to have been somewhat dimmed by the bnlliancv of his 
contemporaries who were labounng m the same field, but it is 
not t o much to claim for him, after the lapse of nearly seventy 
jears the position of one of the pioneers of chemical synthesis 
Uf Cl urse in his time the synthesis wu not complete, bmuse he 
did not start firom inoi]{anu: materials The olefiant gss used by 
> arad» had been obtained from coal gas or oil m Moreover 
in I Sab iSaS alcohol was not generally regarded as a product of 
vitil aetivity and this is, no doubt, the reason why the discovery 
faileil to produce the same excitement as the fbrnuUion of urea 
Bui the synthesis of alcoh >1 from ethylene had nevertheless 
been arcomplished, and this hydrocarbon occupied at that time 
precisely the same positiun as ammonium cyanate The latter 
salt had not then bm synthesised from inoiganic msteruds and 
the formation uf urea as Schorlemmer points out ( The Rise 
and Develi pment of Oigamc Chemistry p 195), was also not 
a complete synthesis The reputation of Wohler, the illustrious 
friend md colleague of the more illustrious I lebig will lose IH t 
a fraction of its bnlluincy by the raising of this hutoncsl question 
Science recognises no distinction of nationakty, and the future 
historian uf synthetical chemistry will not begrudge the small 
mche in the temple if fame to which Uennell is entitled 

Like many other great discoveries in scicDce, the artificwi for 
mation if natural {woducts Vegan as in the case of alcoh il and 
urea with i bseriations srising from experiments not primarily 
directed to this end It was not till the theory of chemical 
structure had risen to the rank of a scientific ^ide that the more 
cimplicated syntheses were rendered possible by more exact 
methods We justly credit structural chemistry with these 
triumphant achievements In arriving at such results any defects 
in the theory of structure are put out uf consideration b^use - 
and this point must never be lost sight uf all doubt os ti the 
possibility uf thu or that atomic grouping being stable is set 
aside at the outset by the actual occurrence if the compound in 
nature The investigator starts with the best of all assurances 
1 rom the time of Wohler and Hennell the course of discovery in 
this field has gone steadily on The announcement of a new 

r thesis has ceased to produce that excitement which it did in 
early days when the so called * oigomc ’ compounds were 
regarded as products uf a s) ecial vital force The mterest among 
the uninitiated now rues m (roportion to the technical value <f 
the compound The present list of 180 odd synthetical products 
com|>rises among the latest discoveries gencuin the eolounng 
matter of the gentian root ((leatuma lutea) which has been 
prenmed by Kostanecki and Tanibor, and caffeme, synthesised 
by Emil hischer and Lorenz Ach, starting from diniethylurea 
andsnalinic acid 

I have allowed myself ni time for those prophetic flights of 
the imagmation which writers on thu subject generally indulge 
in When we know more about the structure of Uglily complex 
molecules, such as starch and albumin, we shall protably be abk 
to synthesise these compounds. It seems to me more important 
just at present to come to an understandnig as to what is meant 
by an organic syntbesu Ihere appears to be an impression 
among many chemiste that a sjntheids u only effected when a 
compound is bmit up from simpler molecules If the simpiet 
molecules can be formed directly from their elements, then the 
syiRhesu is considered to be complete Thus urea u a complete 1 
mthetical product, because we can make hydrogen cyanule 
from Its elements, from this we can prepare a ranaie, and 
finally urea In dtctionanes and text books we find sjmthebcal 
processes generally separated from modes of formation, and the 
latter in their (urn k^ distinct from methods of preparation 
The distinction between formation and preparation u obviously 
a good one, because the Utter has a practical significance for the 
invesb^or But the cxpenence gamed m drawing up the tables 
of kyntheused compounds, to which I have referr^, has resulted 
in the conclusion that the terms “ sjmthestk ' and ' mode of 
fimnation ” have been either uDnecasaanW confined or kept dis 
tinct without snflicient reason, and that u is impossible now to 
draw a hard and fsst hne between them Some recent wnters, 
such, for examUe, as Dr Karl Elba, m his admirable work on 
this salqeet (‘‘Dm lynthetisdien Oantellungsmethoden der 
Kohlenstol^btodungen Ldpsig, 1889), have expanded the 
meaning of the word synthesu so as to comprise geneimtly the 
building up of orgMiie molecules by the combination of carbon 
snth carbon, snthoat refiuence to the cucamstence whether the 
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compound ocruis as a natural product or not But although 
this definiuon iv sufficiently wide to cover the whole fidd of the 
producUon of carbon compounds from less complex molecules. 
It IS in some respects too restneted, because it excludes such 
well known caves as the formation of hydrogen cyanide firom its 
elemuiu, or of urea from ammomum cyanate I should not 
consider the discutwion of a mere question of terminology of 
sufficient importance to occupy the attention of thu Section were 
it not for a matter of pnnaple, and that a pnnciple of the very 
greatest importance which 1 beheve to be axsociated snthaclear 
conception of chemical synthesu The mat interest of all work 
in thu field aruei, from our being able, by laboratory processes, 
to obtain comjnundh which aie also manufactured in luture v 
laboratory—the living organism It u in thu direction that our 

science encroaches upon mology through physiolagy Now, if wc 
confine the notion of sjmthesu to the builmiw up of molecules 
from simpler molccukv or from atoms, wc exclude one of nature v 
methods of producing many of these very compounds which we 
claim ti have kjnlheviBed There can be no manner of doubt that 
a large proportion if not a majority, of the natural products 
which have been prepared artificially ore not synthuosed by the 
animal or plant m the sense of building up at all fh^ are 
the results of the I rcaVing down—of the degradation—of com 
plex moleeules into simpler ones I urge, therefore, that if in 
the lalioratory we can arrive at one of these products by deconi 
I posing a m re complex molecule by means of suitable reajrents, 
we have a jierfeet right to call thu a wnthesu provided always 
that the mire i mpFex molecule, which gives nv rur compound, 
can be in its turn synthesised by no matter how many steps 
I from Its L nstituent atoms Thus oxalic acid has lieen directly 
synthesised fr m earbon dioxide by Kolbe and Drechscl by 
^sing this gas over potassium or sodium amalgam heated to 
j6o Whether the plant makes oxalic acid cTirccIty out of 
carbon dioxi le we cannot at present state , if it does it certainly 
dies nit rmp] j K lie and Drcchsels process On the other 
hand this aci I maj f r all that u known exist in the plant as 
a pr iduct of degra lati in Many more complex acids such as 
citnc and tartanc break down into oxalic acid when fused 
with potash B tli ritnc and tartanc acids can now lie com 
pleteiy synthesise I therefore the formation of oxalie acid from 
these I y |x tash fusi m is a true synthesis 
The illustrati n given will make elear the point which I am 
urging rhe listmetion between a synthesu and a mode of 
firniau n vanishes when we can obtain a compound by the 
breakmg d iwn if a more complex molecule in all those cases 
where the Utter cm be completely built up If we do not ex 
pand the meaning if synthesis so as to compnse such cases we 
are simply shuttmg the door m nature s fiice It must be borne 
in min 1 that ilie a lual yield of the cr mpound fiirmshed by the 
laboratory pr iciss 1 les not come mto eonsideiation, because it 
may be geneially asserted that in most cases the artifical pro 
cesMs ire not the same as those which go on in the animal or 
plant The information of real value to the physiologist which 
these syntheses give u the sug;estion thatsueh or such a com 
p und may possiF ly result from the degradation of this or that 
antecedent com) c und and not from a process of budding up 
from sirojder m iKeules 


Th* Bpaxini ( 

With these views—the outcome of structuial chemutiy— 
the chmut and j hysiologut may join hands and move fearlewy 
onwards I iwaids the grei^ mystery of vital chemistry In con 
sidenng the results of organic synthesu two questions always 
anse as it were spontaneously How does nature produce these 
compheated molecules without the use of strong leagenU and at 
ordinary temperatures? What beanng have our labontory 
achievemenu on the mechanism of ntality? The light shed 
upon thpe quesu ns by experimental investigabon baa as yet 
flickered only in fitfiu gleams We are but d wclleia in the outer 
gain, waiting for the guide who u to show us the bearing of 
modem research on the great problem which confronts al^ the 
pbyucut, thi. chemist, and tta t^ogut The chemical pro 
ce»es t^ go on m the Uvum oiasaism ore complex to an extent 
that IS diflicttit to realise Of tM vartoos compounds of animal 
or vegetable origin that have been produced eyntheticalty some 
are of the nature of waste products, resulting from metabcdK 
degradation, others are the result of tymolybc sctioa within the 
orgsnim, ^ others, again, are secondary products easus from 
the action of assocuit^ fam^eria, the lefatioodup betwero^ hoc- 
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tena and their hott being at yet imperfectly undentood The 
anewer to the queetion how nature piMucee complicated organic 
moleculef will be much fecilitated when the phynolagist by 
experiment and obeervahon, thall have made pcmble a lound 
claanfication of theic qmthetical products based on their mode of 
orwmation m the otganism 

The enlargement m the defimtion of organic synthesu which I 
have advocated haa been rendered necessary l^ the considera 
tion of certain questions which have aruen in connection with 
the present condition of chemical discovery m thu field What 
evidence is there that any one of the l8o compounds which have 
been prepared artificially is produced in the oiganism by a direct 
process of building up? Is not the ipposite view quite as prob 
able ? Mav they not, from the simplest to the most complex tc 
products of the degradation of still more complex molecules ? 1 
venture to suggest—not without some temerity lest our colleagues 
of Sections 1 and K should treat me ss an intruder—that this 
view should he given a fair trial I am aware that the opposite 
view, especully (s regards plant assimilation, has long been held 
and espMially since 1870 when v Baever advanc^ his cele 
brated theory of the formic aldehyde origin of carbohydrates It 
IS but natural to consider that the formation of a complex mole 
cnle IS the result of s budding up process It must be 
remembered however that in the living organism there is 
always present a compound or imxture or whatever we like tr 
call It of a highly complex proteid nature which, althou(,h at 
present indefinite from the purely chemical point of view, is the 
essence of the vitality Of course I refer to what biologists have 
called protoplasm Moreover, it is perhaps necessary t) state 
what IS ready nothing more than a truism, vis thst protoplasm 
IS present in and forms a port of the oigamsm from the very 
bepnning of its exutence—from the germ to the ailult, and on 
svards to the end of life Any st>eeial chemical properties pet 
taming to protiplasm are inse(nrable from the animal or plant 
until that penod arrives which Kekule has hinted at when we 
shall be able to “ budd up the formative elements of bving 
organisms m the laboratoiy (Nan aa vol xviii p 21a) But 
here I am afraid I am allowing the imagination tr take a flight 
which 1 told you s few minutes ago that ume would not admit c f 

The view that requires pudiing forward into a more prominent 
position than it has hitherto occupied is that all the chemical 
tranaformalions in the oiganism- at any rate all the primary 
changes—are made possible only by the antecedent combinatKm 
of the substances concerned with living protoplasmic matenals 
The carbon dioxide, svater &c , which the pWt absorbs must 
have formed a compound or compounds wi^ the protoplasmic 
material of the chloroplosts before starch, or sugar, or cellulose 
can be prepared There u, on this view, no suui process as tkr 
dtrttt tomiuuUtm of dead molecules t > build up a complex sub 
stance Eveiything must pass thriugh the vital mill The 
protoplasmic molecule is vastly more complex than any of the 
compounds which we have hitherto succeeded in synthesising It 
might take up and form new and unstable compounds with car 
bon dioxide or formic aldehyde, or sugar, or anything else, and 
our present methods of mvesUgation would fell to reveal tbs 
proem If this previous combinati in and, so to speak, vitalisa 
tion of dead matter actually occurs the appearance of starch os 
the first visible product of assimilation, ns taught by Sachs, or 
the formation of a 12 carbon atom sugar as the first carbo 
hydrate, as shosm by the recent researches of Horace Brown and 
G H Moms, u no longer matter for wonderment The 
chemical equations given m [fliysiological works are too purely 
chemical , the phyuologists have, f am ofenid, credited the 
chemists with too much knowledg^it would appear as though 
their mtimate fiuniliaiity snth vital procesws had led them to 
undervalue the importance of their prune agent In giving 
expression to these thou^ts I cannot but fieel that I am treating 
you to the strange spectacle of a chemist {Ocading from the 
physKdogists for a little more vitality m the chemical functions 
of hvuig orgaamaa The future development of vital chemistry 
rests, however, with the chemist and j^ysiologista conjointly, 
the isolation, ide nt i fi cati on , and analysts of the ptoducu of vitsl 
activity, which has hitherto been the task of the chemist, is only 
the prmuumary work of physiologi c al ehanustry landing up to 
die in ical pfaymology. 


j then undergo decompoMlion with the formation of neu products, 

: may he pruviMnnsIly called the protoplasmic theory of vital 
synthesis hrom this stannpnint man) if the prcvaihng 
doctrines will have to Ik. inverted, and the formation of the more 
complex molecules will be considered to precnle the synthesis of 
the less c implex It may lie urge 1 that this view simply throws 
iMck the process of vilsl synthesis one stsge md Wees the 
question of the origin 1 f the most complex molecules still unex 
plained I grant this at once hut in doing so T am simply 
acknowledging that we base not yet solved the enigmx of life 
{ We are in precisely the same position ai is the InologUit with 
respect to abiogcnesis or the so called “ spe ntane< us genem 
tion To avi id [xissible misconception let me here state that 
the protoplasmic theory 11 no way necessitates the assumption 
, of a specul “ vital force All that is claimed is a peculiar and 
at present to its mysterious power of forming high grade chemical 
comlanations with approprute molecules It is nit altogether 
alisuid to suppose that thisjiower is a special propert) of nitrogen 
m certain forms of c imbination The theory is but an extension 
of the views of Kuhne Ht ppe Sevier and others respecting 
the mode of action tf en/ymes Neither is the view of the 
degradational irigm t f synthetical products in any way new ‘ I 
merely ha\e ihoueht it desirable to push it to its extreme limit 
m onler that chemists may reabse that there is a special 
chemistry of priti ylasmic action, while the physiologists may 
exertise more cautic n in rt presenting vital chemical transform 
ations by equations which are in many cases purely hyixuhetical, 
or based on lahotaUry expenments which no not run parallel 
with the natural pr cess The chemical transformations which 
go on in the living i rganism arc thus referred back to a pecu 
luirily of protoplumic matter the explanation of which is 
bound up with the inner mechanism r f the process of assimtla 
tion If as the pro! plasmic theory implies, there must be 
comlmalion of living or toplasm with appropriate compounda 
before synthesu u possible then the problem resolies itself into 
a determination cf the cc n liti ns which render such combination 
possible—t e the conditu ns of assimilation It may be that 
here also light will come from the stereochemical hypothesis 
Ihe first step was taken when Pasteur found that orgatiued fer 
ments had the power of discriminating between phystcal 
isomtndes , a similar selective power ha' been shown to reside 
m enzymes by the researches of Fmil Fischer and his coadjutors 
Fischer has quite rteenlly expressed the vipw that the synthesis 
of sugars m the plant is Receded by Bie formation of a com 
pound of carlxm di ixide or of formic aldehyde with the proto 
plosraic material of the chloroplost, and similar views have been 
enunciated by btohniann The question has further been raised 
by van t Hulf, os well as by Fischer, whether a stereoehemical 
relationship b^een the hsing and dead compounds entem^ 
mto combuiatioD is not an absolutely essentul condition at all 
assimilation The settlement of this question cannot but lead gs 
onwrards one stage towards the solution of the mystery that 
still surrounds the chemutry of the Irving organism. 

Kscent Discoveries o» Gassaus EiEMFNrs 
The past year has been such an eventful one in the way of 
startling discoveries that I must oak indulgence for trespossug a 
little further upon the time of the Section It was only tut 
yw at the Oxford meeting of the British Association that Lord 
Rayleigb and Prof Ramsay announced the discovery of a gaseous 
constituent of the atmosphere which had up to that time escaped 
detection The complete lustification of that announcement is 
now before the wrorld in the paper recently published m the 
Pk$tMtfikiaU Ttamsactuni of tne Royal Society The history 
of thu brilliant piece of work u too recent to require much re 
capitulation I need only remind you how, et the result of many 
years’ patient determuations of tte denuto of the gases oxygen 
and mtrogen, Lord Rayleigh established the feet that atmo 
spheric nitrogen eras heavier than nitrogen from chemical sources, 
and was then led to suspect the existence of a heavier gas in the 
atmewhere He set to work to isolate thu subetonce, and sue 
ceedea m doing so by the method of Cavendish In the mean 
tune Prof Rommy, quite independeBUy, isolated the gas by re 
moving the nitrogm by means of^ied-Aot msgncsium, and the 


Peotopiaskic Tkkoky or Vital Symthesis 
T he sof^xiartiMi that tfltsmical syntheua in the organism u 
the result of the ccin h i i ia t ioii of Mpiife complex ro ol ecn ie s with 
ampler SBoleeuks, end that the unstahlc oampoa * - ' 
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two mve«tiraton then combining theu Uboun, followed np the 
subfcct and have given us a memoir which will g> down to 
poatentjr among the greatest achievements of an age renowned 
for Its scientific activity 

The case in &vour of argon being an element seems to be now 
settled by the discovery that the molecule of the gas is mon 
atomic, ns well as by the distinctness of its electric spark 
spectrum The suggestii n put forward soon after the discovery 
was announced, that the gas was an oxule of nilrigen must 
have been made in complete ign ranee of the methods by which 
It was prtpared The pisvbility of its being N, has been con 
sidered by the disc iverers and rejected on very (, > id grounds 
Moreover, IVratoner and Oddo live been recently making some 
experiments in the laboratoiy of tht Univemty < f Palerm i with 
the object of examining the products of the electrolysis of 
hjnlnuuu. acid and Us salts They obtained <nly ordinary 
nitrogen n it aigon and have come to the conclusion that the 
anhydnde N| u incapilile of existence and that no atlutropic 
form of nitrogen is given iff It has been urged that the 
physical evidence in support >f the monatimic nature of the 
argon m lecule vir the rati i f the specific heats is capable of 
another mlerpretati >n—that argon is in fact an element of such 
extraordinary energy that Us atoms cannot be separated, but are 
bound t igether as a rigid system which transmits the vibrational 
energy of a round wave as motiin of translation only If this 
be the stale of afiairs wt must look to the physicists for mere 
light S) far as chemistry is concerned this conception intro 
duces an entirely new set if i leas and raises the question of the 
monatomic character of the mercury molecule which is m the 
same category with respect to the physical evidence It seems 
unreasonable to invoke a special power of atomic linkage to ex 
plain the monatomu. character of argon and to refuse such a 
power in the case of other monatomic molceules like mercury or 
eadramm The chemical inertness of argon has been referred 
also to this same power of self combinatuin of Us at ims If thia 
explanation be aunpted it tarries with it the admission that th rse 
elements of which the atoms composing the molecule are the 
more easily dissocuited sh uld be the more eheraically srtive 
The reverse appears to I e the case if we besr m mind Victor 
Mcjrer s resesrehes on the dissocution of the hal ^ens which 
prove that under the influence of heat the least active element 
lodme, IS the most easily dissociated On the whole the 
attemis to make out that ar^n is polyatomic by such forced 
hypotheses cannot at present be considered to have been sue 
cessful, and the contention i f the discoverers that Us molecule is 
monatomic must be aciepted as established 

In searching for a natural sourte of combined argon Prof 
Ramsay was led to examine the gases contained in certain 
uranium and other minerals and by stejM which are now well 
known he has been able to isolate helium a gas which was dis 
covered by means of the spectroicope in the solar chromosphere 
dumw the echpse of 1868 by Pro& Norman I ockyer and F 
brankland In his address 1> the British Assocwtlon in 1873 
(KtferU, 1873, p Ixxiv ) the Ule Dr W B CarjMnter said — 

“ But when Frankland and Lockyer, seeing in the spectrum 
of the yellow solar prominences a certain bn^t line not identi 
liable with that of any known terrestrial flame, attribute this to 
a hypothetical new subsUnce which they propose to call helium. 
It IS obviout that their assumption rests on a hr leu secure 
foundation, until it shall have receivred that verification which 
m the ease of Mr Crookes researches on thallium was afforded 
by the actual discovery of the new metal, whose pruence had 
bm indicated to him by a line m the spectrum not attributable 
to any substance then known 

It most be as grabfyiim to Profs Lockyer and Frankland as 
It IS to the chemMl laoiid at lam to know that helnim may now 
be removed from the oategory of solar myths and enrolled among 
the elemenu of tcrratnaTmatter The sources mode of isola 
tion, end properties of this m have been desenbed in the 
papm recently published by Rrof Ramsay and his colleagues 
Not the least intereahng het is the occurrence of hehnm and 
argon m meteoric iron from Viigmia, aa announced by Pnff 
Ramaay in July fSATVut, vol )fa p 334) Like aigon, 
hetnnn u monatomic and chenucally inert ao far as the present 
evidence goes The conditions under which this element 
mrisu in cleveite, uramnue, and the other minerals have yet to 

Takuuagenaial survey of the rasulta thus far obtained, U 
seems w* two reptcsentativu of m new group of monatonde 
elcnentt ehaiactensed by cbemicM in e rt neu have been brought 
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to light Their inertneu obviously interposes great difiicultia 
in the way of their further study from tne cbmical aide, the 
future deraopraent of our knowledge of these elements may be 
looked for from the physicist and spectroicopist Prof Ramuy 
has not yet succeeded In effecting a combuitioo between argon 
or helium and any of the other chemical elements M Moissan 
finds that fluonne is without action on atgon M Berthelot 
claims to havL brought about a combination of aigon with 
carbon disulphide and mercury, and with ' the elements of ben 
tent with the help of mercury, under the influence of 
the silent electric dischaige Some experiments which I made 
last spring with Mr R J Strutt with argon and mout acetylene 
submitted to the electric discharge both silent and disni^ive, 
VC very little hope of a combmation between atgon and carbon 
ing piisible by this means The coincidence of the helium 
yclliw line with the U, line of the solar chromosjihere has been 
' challenged but the recent accurate measurements of the wave 
length of the chr imosphcnc line by 1 rnf (< F Hale and of 
the line of terrestrial helium by Mr Crookes leave no doubt as 
to their identity Doth the solar and tcrrestnal lines have 
now been shown to be <1 ruble The isolation of hebum has not 
only fomished in Hher link proving community of matter, and, 
by infercnie of origin between the earth and sun but an exten 
Sion of the work 1 y Prof Norman Lockyer M Ueslandres, and 
Mr Crookes has resulted in the most interesting discovery that 
a large number >f the lines in the chromospheric spectrum, as 
well ax in certain stellar spectra, which had up to the present 
time found no e ninterpans in the sjicetra of terrestrial elements, 
can now be aeei unted for by the spectra of gases containul with 
helium m these rare minerals The question now confronts us. 
Are these (nses members of the same monatomic inert group as 
argon and htlium? Whether, and by what mechanism a 
monatrniic gis esn give a complicated spectrum is a physical 
question of supreme interest to cnemists and I hope that a dis 
cnasion of this sulject with our coUea^es of Section A will be 
held during the present meeting That mercury is capable 
under different c in liti ins of giving a senes of hignly complex 
spectra can le seen from the memoir byj M tder ana L 
Valenta presenlel to the Imperial Academy of Sciences of 
Vienne in July 1894 With respect to the poeition of argon and 
helium in the ^nodic system of chemical elements, it is, as 
1 rof Ramsay p iints out, premature to sjieculate until we are 
iniite sure that these ^ases are homogeneous It » txwaible that 
they miy be mixtures of monatomic ^ases and in lutA the spec 
troscfpe hasalrttdy j,iven an indication that they contam some 
constituent m cimmun Ihc question whether these gases are 
mixtures or n it juesves for an immediate answer I will venture 
to suggest that an attack should be made by the method of dif 
fusion If sig n r r hebum were allowed to diHiise fractionally 
through a I inj. pi rous plug into an exhausted vessel there mif^t 
be some separation into gases of different densities, and showing 
modifications in their spectra on the assumption that we are 
dealing with mixtures composed of molecules of different 


ATOTES 

The Tima of Tuesday last contained a letter signed by Proft 
M Foster, L Kay Lankester, and O B Howes (Hon Sccre 
tanes to the I'rovisional Committee) with reference to the 
General Committee now being formed for the purpoee of 
establishing a memorial of the late Prof Huxley The letter 
states that II R II the Pnnee of Wales has been pleased to 
become the Honorary President of the Committee No very 
active atepa can be taken until after the autumn recesa, when 
the General Committee wiU bold lU first meeting, probably jn 
October The Honorary Secretaries will after that npprt the 
progresa that has been made both in thu country and abroad, 
and a hit of the complete Committee and a statement of the 
sulxK»iptions received snll be published Appended to the 
letter u a list of an enonnou number of nainea of penona who 
have already signified theit desiie to sertre on the Cofmmttee 

A MSMoaiAL tablet in honour of Prof Helmhidte haa been 
affixed to the bouse No 8 Haditxstrasse, at Potsdam, where he 
waa bom, and it is stated that it it intended to erect a Joint 
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momiment to the memoty of Wemer SieneM and Helmholtz 
u front of the Technuehe Hochzchule at Charlottenburg 

Prof Rbtsius and Dr Betgh, of Copenhagen have been 
elected Correspondontz of the Fani Academy 

The Berliner Akadcmie der Wimenzchaften hai, weundentand, 
recently elected the following gentlemen az corresponding mem 
beri —Prof W V Gumbel (MUmch) Prof A von /itteU 
(MOnich), Prof A Schrauf (Vienna) Prof A Coisa (Turin) 
Prof A Agassu (Cambridge, M'tss ) and Prof L Mascart 
(Paru) 

The quinquenneU International Metric Congress, which is at 
present being held in Pans, under the presidency of Dr Marey, 
was opened on the 4th inst by M llanotanz who delivered a 
bnef address On the 6th inst the second session of the 
Congress took place nnd M Hirsch of the NeuchAtel Observa 
toiy, wsi elect^ Secretary The Set retary presented the report 
of the CommitUe on the work already done, and the preMnt 
state of the International Bureau of Weights and Measures md 
t senes of metnc standards which have lieen under consideration 
since the Congress of 1889 was sanctioned 

The Swiss Naturforschende (lesellschaft has been holding lU 
annual congre<a at Zermatt The proceedings began on Sep 
tember 8, and c included on the l Ith September 8 was devoted 
to the meetings of c >mmittees, the Sectioiu met on September 
10 and on the 9th and nth inst the general meetings took 
place 

The death is announced of Dr Sven Lov^n, the distinguished 
Swedish naturalist He was bom, says the 7tmts at Stockholm 
in 1809, and received his education at the University of Lund 
where he took the degree of D ictor of I hilosopby AAer attend 
ing lectures in Berlin in i8jo 31 he devoted hinuelf to the study 
of the mantime fauna of the coasts of Scandinavia He also 
explored the Baltic and the North Seas and conducted the hrst 
scientific expedition to Spitzbergen m 1837 He was the author 
of numerous scientific memoirs, all published by the Royal 
Swedish Academy of Sciences Dr Lov^ was elected a 
member of the Academy of Stockholm in 1840, and Professor 
and Conservator of the Royal Museum of Natural History of 
that city in 1841 He was a member of the academies of Berlin 
and Munich a corresponding member of the Institute of Prance, 
and in 188$ was elected a foreign member of the Royal baeiety 
of London 

The death is recorded, at the age of eighty one years, of Mr 
JamesCarter, of Cambridge For very many years Mr Carter prac 
tiaed as a medical man, but foond time to engage in the study of 
aoentifie and antiquarian snbjects and was apeaally interested 
sn pabeontology He contn^ted many papen to the Gt»lagual 
Mapuunt and the QtutrUrfy Jaunul of the Geological Society, 
nnd served for many years on the Councils of the Geologic^ 
and Palseontological Societies 

The Ktm BulUttn has heard with regret of the death from 
dysentery in May last of Mr F H Smiles, who bad been attached 
to the Royal Survey Depa rtm ent of Siam Mr Smiles, who 
had already done some go^ botanical wtark, returned to in 
December last with the intention of making further botameal 
collections, and it was confidently antiapated that he would 
have added considetably to the knowledge of the nch flora of 
Upper Siam , 

The death n announced of Mr R H> Tweddell, the well 
known engineer, of Mr E F C Davis, presklent of the 
Amenean Society of Medamlcal Engineers, and of Mr H 
C Hart, one of the fint class technical bAcers itf the 
engineer m cbwrs Oflke, Post Office Telegraphs * 
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The centenary of jenner’s first experiments in vacanatinn is 
to be celebrated next May by the Russtan National Health 
bociet) To commemorate the event the Society proposes (l) 
to oficr four prizes for the best vrorks upon vaccination, (a) to 
collect and publish materials for a history of the practice of 
vacemataon in Russia ami a short hutory of the nme in Western 
Europe , (3) to publish a Rusuan translation of Jenner s works, 
accompanied by his biograi>hy and portrait, (4) to organise an 
exhibition of objects c mncctid with vaccination (5) to hold a 
commemoratiVL meeting on the day of the centenary 
The annual joint meeting of the Swiss Geographical Societies 
mil be held this year at St Gall, on September az and 33 At 
this meeting a paper will he read by Dr Hans Meyer on the 
Snow Mountains if Lquatorul Africa ’ 

An exhibibon of agncultural machinery, similar to that held 
in May of the present year is being arranged under the auspices 
of the Imperuland Royal Agncultural Society of Vienna, to take 
place in that city m Miy 1896 The exhibits will compose not 
onlyagncultural machines as generally understood, but appluinces 
used in all branches of industry connected with agnculture, such 
as breweries, and dislillenes and yeast, sugar, vinegar and starch 
ketones 

We learn from the Natttn, New York, that only nae MS 
was received in competitiin fur the prize of 400 dollars 
given by Dr Gould s Aslrmemtra/ ftuntal ‘ for the most 
thorough discussion of the theory of the rotation of the earth 
with reference to the recently discovered variations of latitude ' 
1 he paper was sent by and the pn/e awarded to Prof Newcomb 
The other pnze, of aoo dollars was given to Mr Paul S 
Yendell, for the best series of determinationx of maxima and 

Stunct states that the Berliner Akademie der Wissenschalien 
has recently put asule over £\<ioa for the promotion of 
scientific work and research Of thu amount an appropnabon of 
100 has been made to Prof Fuchs, of Berlin, to ix devoted to 
thecontinuabon of the pubticabon of Dinchlet s works, too to 
Prof Weierstrass, of Berlin, for the publication 1 f his collected 
works, £JS to Prof (,erhardt for the publication of the mathe 
matical correspondence of Leibmtz, and 100 to Dr Sehauinsland 
for reseaiehes on the hauna of the Paafic islands 

The Gottingen Gesellschaft der Wissenschaften will, on 
February l, 1897, award a prize of 500 marks for an aiuttommal 
research and descnption of the cavibes of the body of the neve- 
bom child and their contents compared with those of the adult 
The Academy of hciencesof Cracow proposes, as the subject 
for the Copernicus prizes theones concerning the [diysical con 
dition of the globe bssays naust be written in the Polish 
language, and reach the Academy before the end of 1898. 

Thf Onent Steam Navigation Company, I imited, announce 
their intention of sending one of thmr steamships to Vadao, 
Vatanger Piord, Lapland, in August next, to enable observations 
to be made of tte total eclipse of the sun on August 9, 1896 It 
is amiiged for the vessel to leave London on July 21, to amvc 
at Vadao on August 3, and to return from the latter place on 
the lotii, reaching London on August 17 Partienlars as to 
the cost, ftc , of the trip may be seen in our advertuement 
columns, or obtained from Messrs. Anderson, Anderson, and 
Co, 5 Fcncbnrch Avenue, EC, or 16 Cockapur btreet, 
S W 

Seveee thunderstorms agam oeeurred in the southern and 
eastempaitaafEoglaiideariy on Saturday mormiig,7ih instant, 
accompant^ snth heavy fhlls of had and ram, and causing cott' 
sideiuM lunage The disturhano was o'casKmed by the 
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development of ihaHow depmuonf over the Bey of Bucay and 
the Fnglidi Channel, and the intuue heat over the continent, 
the maximum ahade temperature in lome parti of Prance being 
connderaUy above 90' while in the eait of England a tempera 
lure of 85* wax recorded Rain&ll exceeded an inch in London 
and other placei, and amounttd to i 78 inchet in Ifampehire 
During the height of the itorm the lightning flaihet averaged 
about twenty five to the mmute 

Thb Shetland County Council layi the Gkugcm Herald has 
rtiolved to apply to the Secretary for Scotland for an order 
under the Wild Birds Protection Act of 1894, prohibiting the 
taking of the eggs of certain wild birds The schedule proposed 
includes such bmls as the while tailed or sea eagle great skua, 
Richardson s skua, Allan whimbrcl, ember goose, &c All these 
birds have become extremely rare and it u stated that there has 
b*en recently a trade carrying in in theu eggs for the American 
market, to the threatened extinction of the birds 

Wx are nsktd to announce that with the September number 
the Amertian fottmal of Psji kology will enter upon its seventh 
volume The preceding v ilumes have been edited by President 
O Stanley Hall (Clark University) Por the future the editorial 
rLiponsihility of the Journal will lie shared by President Hall 
1 rof E C Sanfird (Clark University) and Prof E B Titchencr 
(Cornell University) A co opemtive board has been formed, 
which includes the names of Prof P Angell, Prof H Beaums 
Prof J Delboeul Dr A Kirschmann Prof O Kuelpe Dr A 
Waller, p R S , and Prof H K Wolfe The Journal wUl be 
devoted exclusively to the interests of experimental psychology 
(psychophysiology psychophysics, phyoologicsl psychology 
&c ) P-ach number will cont iin, as heretofore, original articles, 
reviews and abstracts of current psychological books and mono 
graphs, and notes upon topics of immediate psychological 
importance Contributions may be addressed to uthcr of the 
three editors 

Sftenet states that the B nrd of Scientific Directors of the 
New York Botanic Oarden hss recently resolved to authorise a 
topographical survey of the 250 acres of land in Bronx Pork 
which have been set aside for the uses of the garden All the 
trees m the park are to be labelled, and new vaneties of seeds 
desirable for cultivation are to be secured 

The Allahabad Ptgneer Matl says that an experiment is now 
in progress m several of the larger gaols of the Punjab, which 
may have important results m the future It has been one of 
the ordinary precautions m tune of cholera epidemics to boil the 
dnnkmg water su(^ied to the prisoners To ascertain whether 
It might not be advisable always to boil the drinking water the 
Lieutenant Governor has ordered that a certain number of the 
pnsoaen should be given boiled, and an equal number unboiled, 
water, the results beirq; report^ at the end of the year If 
these are as expected, the reduction in the fever death rate 
should be followed by a similar reduction m the mortahty from 
dysentery and diarrhcea 

We learn from Bmgtntertug that an impotttnt undertaking 
has been inaugurated at Seattle, in the State of Washington, 
USA This city » situated on Elliott Bay, a thoroughly shcl 
tared harbour, wluch communicates with the Pscific by the 
Strarts of San Juan de Fuca About two miles &om the coast 
and bdund the town u a fresh water take of considefable sax, 
the water level of which is about 16 feat above high water in the 
bay A ship canal between the lake end the sea has long been 
suggested, ai^ the work has at last been definitely commenced 
The bottom of the channel will be 8b fitet, and the greatest 
depth of euttfag will be 308 feet Aliaast the whole of the week 
will, how e ver, be earned out throagb comparatively high land, 
the ansount of excavation required lnlS(tmhEistwi at jfii^ooo 
cubic yaids. Ihe material u amatly glanial drift, and it w pro 
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posed to nse hydraulic noxiles to faalitate the work of excava 
tion, the spoil teing washed down by a jet of water issuing at 
high pressure from a nozsle, as m some of the Californian gold 
workings A lock 400 feet long will be constructed at the sen 
entrance to the canal The matenol excavated will be used for 
raising the level of low lying ground along the sea fiont of the 
city 

M 7ACHAKBWIFZ, Professor of Agriculture at Vaucluse, has 
fiund by experiment with different coloured glasses that fruit l» 
finest and earliest when grown under clear glass Orange glass 
produces an inert ssl of vegetation but at the cost of the amount 
of fruit, of the hizt and of its forwardness Violet glass causes 
the number of fruit to increswe at the expense of the quality 
Red, hlue and gretn glass are hurtful to all kinds of veg^ion 
The possibility of successfully bonng for water in extensive 
areas of crystalline rocks has been demonstrated, we learn from 
the September number of Natural 6 cunce, at several places 
m Sweden The exfienments were suj^esterl by certain 
conclusions of Nordrnskiold based on the downward limit of 
surfece vnmliins of temperiture and othei physical con 
sideratums He rvnsidered that vertical jointing of the rocks 
would not extend lielow 30 or 40 meties and that at that 
depth extrusive htruontal fissures must be formed This has 
now bean found to lie the case and from these honrontal fissures 
abundant water of great punty has been obtained While these 
results are of j rtelical importance (particnlarly with regard 
to the water supply of small reeky islands) it also opens up a 
number of interesting general questions as to the flow and 
pressure of water in crystalline rocks 
In our issue for August 15 we printed an abstract of a paper 
on The \ lysK* f the to V ictona Land read by Mr 

C E Borchgrevink at the recent International Geographical 
Oingress and n w have to acknowledge the receipt of the 
journal and notes of the commander of the whaler Ant 
arctu in which Mr Borchgrevink made bis somewhat un 
propitious V >yage as a sailor hefbre the mast, which the 
Secretary of the Royal Geographical bociety of AustialaSu 
(Victorian Branch) has been good enough to send ns The 
pamphlet which contains some highly mteresting matter, w 
accompanied liy a bthographeil map, by Captain Leonard 
Knstensen of the track taken by his vessel and forms part of 
the Tramaettom of the above named Society 
Natural S itnce for September contams extracts from the 
addreu delivead by the Rev Canon A. M Norman, 
F R S , as President ^ the recently held Museums Association 
at Newcastle, and deals with the progress of biolagy m that 
northern town An article on " The Geology of Ipswxh and ita 
Neighbonrfaood,” by Mr dement Reid, appears at an opportune 
moment, and will doubtless be consulted by many geologista 
visiting the Bnbsh Association Other caatnbutiona to the 
number are —"Some Recent Insect Literature,” "The 
Nucleolus,’ " The Role of S«x,” and " The Alleged Miocene 
Man in Burma" The lost named article hat reference to a paper 
by Dr NoeUii^, pubhthed towaids the close of lost year, " On 
the Occurrence of Chijqicd (7) Flmts m the Upper Mweene of 
Burma ” The writer, Mr R D Oldham, says in concluswn, 
"UU asoie complete evideiiee has been prod uc ed it is impot 
sible to accept the exuteiice of man meithw Miocene or Pilots 
tnnet u one of the establitlied firots of geology ” 

Wx ore glad to note the reappearance of the BolltHeno 
Mmtuak of the rcotgumed Italian Metemologieal Sodety 
The bolletm is issued m a Moro convenient, small Ibho faun, 
bvtm other ifeqiecu It IS ainilar to the former pnbUeatioii. Tine 
current number oontahis tvTO impoetant aitkfea by Prof L 
Di Mardn, on the causes of the gla^ epoch, and the dynomieal 
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«ooditi<»f of thondentorm*, and an laveatiggation of tlw effiscU 
of the earthquake at FUmnoe on May i8 lait, by C Ba«auu 
An examination of the gases liberated from certain of the 
sulphurous waters of (he Pyrenees reveals, m the hands of M 
€h Bouchard, the interesting bet that t^ formerly assumed 
nitrogen (from which the Spanish phyatcians have named these 
eaters auMdts) consisU in part of free aigon and helium The 
collected gas was in each case, after treatment with potash and 
phoaphonc anhydride, introduced into a PlUcker tube contaimi^ 
magnesium wire Under theacuon of the silent discharge the 
nitrogen rapidly disappeared by combinatton with magnestuin, 
leaving a residue exhilnting the charactensUc rays of both argon 
and helium for the gas derived from the waters of la Kailt^re, 
hehum from the springs of Bois, and helium together with probably 
an unknown gas from the waten of lowbst temperature atBois 
Tub um. of magnesiam wire and the nlent discharge 
u due to MM L Trooat and L CXivrard, who show 
that the magnesium vapour produced very mpidly combines 
with nitrogen under the conditions obtauung in the tubes 
further, the conUnued action of a powerful silent discharge, for 
some hours after the spectroscopic evidence proves the absme 
of nitrogen, results in a gradual dimmution in intensity of the 
helium and argon rays finally i complete vacuum u pro 
duced, hence it appears that magnesium combmes with argm 
and helium under these cuxumstances Platinum appears to 
behavt like magnesium towards aigon m PlUckcr tubes with the I 
silent dischargt j 

Thb additions to the 2foolagical Society's Gardens during i 
the past week include a Bonnvt Monkey {Jl/ma ut stMuus, 9) I 
from India, presented by Mrs Ball, an Emu {Dnutuetu funt 
Mland$ r) from Australu, presented by Mr C W Williams, 
a Raven [Cenut eemx), Bntish, presented by Mr W Weeker, 
a Royal Python rei,tHu) from Dahomey, West Africa, 

pteteated by Mr C II Harley Moseley , a Common Chame 
Jeon \Chamtleon vu/gurtt) from North Africa, presented by Mr 

C Sampson a-Snake {PArynonax eutnpu), a — Snake 

(Phrynenax fasaatui) from Tnnidad presented by Mr R R 
Mole, a White tailed Sea fsgle (Sahetiut aiiuiUa) from 
Scotland two Diamond Snakes (VervAa tfthtts) from 
Australia, deposited, eight Amherst Pheasants [Tkaumalea 
amhdrsHt), six Ring necked Pheasants (Phasiauus 
two Japanese PheasanU (PhatUMUs verutrier], a Temminck s 
Ttagopan (Cfrtomts temmtn Ai) bred m the Gardens 


OerX ASTRONOMICAL COLUMN 
Thb Pbotbb Motion of thf Si n —In the September 
number of the BmlUhn Bsfrmomi/iu M Tisterand gives an 
intenstiBg account of a method of determinuig the proper motion 
of the sun from stellar proper motionii Denoting w and m 
the values of the annual proper motions of the atan, e the space 
described by the sen in one year, this space being measured snth 
‘i**^®?* “““ •* d«»fonce (e) of the sun, and A and D the 
Right AscensKm and Oecliaation of theepex of the son s way, the 


iM cos I w ' eoa Diu (a - A) 

wnn D cos D tan t cos{n-A) 

In the second equation the second term changes its sign srith 
tan I, F changes ita value from star to star Astumingthat the 
mean of the values M this term will be small or leto, and that 
3 represenu the onthmetical mean, we have~ 

»<,-) « 

Now, be^itse am D la potiuvc, the mean vahea of the left 
hand side of the equatton tmght to be negative If three vrere 
no proper motioa to the nm, they should mo 
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! those Stan have been employed the declmatioos of which are 
comprised between - 30'' and 30*, and the proper mottons 
I less than o'64 

The meanjalnes for the sum above were then tabulated for 
every hour of Right AKension These were found to be all 
negabve, ai they ought to be, and they did not difler veiy 
much from one another For 585 stars the mean value was 
I -o m 

M Tisaerand further investigated the values obtained from 
another catalogue of 3641 stellar proper motions, by M Bossert, 

I in exactly the rame way Here the mean values were still found 
all to be negative, and not very difterent from one another 
Prom 1537 proper motions the value obtained was -o' 131 

By taking only the proper motions of stars comprised be 
tween decimations ±15*, the value obtained does not diffinr 
materially from that mven above In the interval then of a cen 
tury, for each hour of right ascension the declinations of all the 
stars have diminished (in the mean) by quantities comprised 
between 10 and 30 and he says, ” il nous semtde que cela 
donne une preuvi. matinelle frapponte du mouvement du 
Soleil 

The Rotation ot \ fmis —A difficult problem m observa 
bonal astronomy is the determination of the period of the rota 
tion of Venus M Schiaparelli, whoM powers of observations 
have been often put to the test, still thinks that the planet 
accomplidies one rotation in the same tune that it takes to travel 
round the tun, or m other wt ids the same hemuiiiheie is always 
turned towards the sun M Leo Brunner, however, who has 
made dnnng three months n great number of drawings which 
a^ieat to corroborate his statement, seems to he of quite a dif 
ferent opinioQ for he says ‘ J m le platsir de vous annoncec 
que je vienv de d&ouviii U vraie pdnoue de rotation de Venus 
qui ne diShre que de quelques minutes de celle de notre tene 
Cette decouverte est hots doute car } a> pu voir arriver et posset 
des taches plusieurs yours avec la {dus ^nde distinction Nul 
doute 4 eet e|^i ’ It must not be fot^ten however that the 
ofaMrvstion of Venus is une attended diffieulty Even 

Brunner s drawings and those of bchiaporeUi made of tl^ planet at 
the same time are very diHerent There seems to be no doubt 
that the observations are all vergii^ on the limit of vtsiblity 
and that the 3x4 days or the 34 hour penod we yurt as probable 


UNtVERSIT\ AND EDUCATIONAL 
INTELUGBNCE 

Cambridcb —Thefollowingai^intinents hsve been recently 
made hr the governing b idles of the undermentioned colleges — 
At St Johns Mr Rgl Adie a I,cctarerin Natural Science, at 
Magdalene, Mr G T Manley, I ecturer in Mathematics, at 
Trinity, Mr O T Walker, Lecturer in Mathematics and 
Messrs W C D Whetham and J W Capstick Lecturers m 
Natural Science, at Lmmanuel, Mr A Eichols Lecturer In 
Natural Science, at Sidney Sussex, Mr R H D Mayall, 
Lecturer m Mathematics at Selwyn, Mr L A Borradaile, 
Lecturer in Natural bcience 


AfcoRDiM, to S unct Prof Bonnet, Professor of Anatomy 
m the Univetiity of Giessen has recetv^ a call to GieiLwald , 
and Dr M Miyoshi his been appomted Profeswr of Botany in 
the Vnivenity of Tokyo 


Ma Chas BBaav, h irticultaral lecturer to the Cast Suffolk 
County Conned Technical Instruction Commiuee, has been 
wpoioted Instrnctor in Horticulture by the Devonshire County 
Qiwncil, and will enter upon hu dnties at the end of September 
The prospectna of Day and Evening Classes at the BoUenea 
Polytechnic InsUtute for the sesawn 1S95-6, has reached u 
ana eontoina foil mfoti—*■— -- - * 


held at thia well aopomted inititudon ^venl new classes are 
to be formed, and speeial provision is made for the needs of 
students who are desirous of entenng for the examination of 
London Univetstty, from the matneuiabon to the Anal B Sc 
The fodrdiaiuitt^ report! 1894->$) of the Dniartment of Agn 
culture, YorkAueCoUege, Le^m been puuuhed, and showi 
clqariy tbv n great deal of nseld work tas been earned on 
dunag the pent twelve montf^and hu, on the whrfe, met with 
vw mtasuctoty smeest. With one exception (tlmt of the 
ciuen for etementair teaehcie) uch biaimh hu exhibrted 
mueh grow* The foctutu given to foimeii and others were 
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well attended and the work of the lecturer* wai much aanited 
by the tmvelliiw libtane* lent out by the Vietana Univenity in 
connection with the various counes A new departure was 
made tw the imtitution of short lectures on poultn keepum At 
the close of the seswon esammations were Md at which i88 
candidates from a6 centres presented themselves and ct this 
number 14$ pasted 58 attaming distuirtion The prospectus 
of the Counes m A^ncultore Smsioo 1895 6 u now ready and 
may be had on applicatum to the RcKistrar 

The Amncultnral Depattment of the University College of 
North Walet Bangor, EMf^Jast isnied its prospectus for the 
approaching setsian in wMA all inAvmatian respecting clasaes 
Ac , u given Arrangements have been made by which fimnt 
m the rwighboarhood of the college may be made use of by the 
professors and their student* for pwtical instruction The 
proqiectns can be obtained from the Secretary 

The Ttcimutl WtrU says ' One of the most mteresting 
experiments undertaken ^ the Durham College of Saence is 
the proviuon of a senes or agncultural stattons of which there 
are now about sixty in Northumberland, Cumberland and 
Durham At these stations practical instruction u given by 
means of expenment and demonstration m the science of agn 
culture Manures are supplied to the sUtions from the collie 
where they are analysed and blended a* may be retiuired for the 
particnlar expenment and the resultant crops are afterwards 
tested under tht direction of the Professor of /^nculture These 
expenmenls give valuable opportunities to students to observe 
the varang results obtained under the different conditxms of 
sotlanaclimateinthe vanous districts of the North and also 
provide useful data for agncultunsts therein 

A NEW technical school was opened at Kuncom on Ai^pist 
31 by Sir John T Brunner MP The school was erected at a 
cost of and contains eleven clast r toms and a lecture 

hall 

In view )f the forthcommg opening i f the Medical Schools 
the current issues of our contemporaries the Lamtt and BrUtth 
M*dual foMmal are devoted ^most exclusively to particulars 
likely to be of service to medical student* 1 he Cktmua! Ntmt 
for September 6 is likewise a student s number and contain* 
much informati n respecting the various school* of chemistry 


SOCIETIES AND ACADEMIES 

Pams 

Academy of Sciences September a —M hixeau m thi 
chair —The work of 1895 at Mi nt Blanc Observatory by M 

U anssen Determinations of the intenuty of gravity tuive 
I made with very delicate instruments at Grands Mulcts 
(3050 m ) and at Chamounix by M Bigourdan It is hoped to 
carry out a similar determination on the summit of Mont Blanc 
next year All the parts if the 33 cm parallaclic telescope 
hast been conveyed to the site at the head of (he glacier where 
It It to be erected —On the presence of aigon and of helium in 
certam mmeral waters by M Cb Bouchard (See Notes 
p 487)—On the combination (f m^euum with aigon and 
with helium by MM L Trtost and 1 Ouvrard (See Notes 
p 487) —On a continuous group of tianafonnatioas with 
twenty eight parameters which occur* m the theory of deforms 
tion al sur&ccs, by M Paul Staeckel —Researches on the 
combinations of mercuric cyanide with bromides, by M Raoul 
Varet Tbermochemical data are given for a number of 
compounds of the general type xHgCyrMBr. xH ,0 It is 
shown that m solution (best substance* yield but a alight 
isopurpniate reaction, and slightly redden btrous With heat the 
effect IS incrutcd The sulatances possess a similar constitution 
to the chloroLymudes the cyanogen remaining mostly m 
cnmbinatioii with the mercury Rather a greater proportion of 
the cyanogen passes over to the sectwd metal than m the case 
of the enlorncyamdea A slight evolution of heat occurs 
in the change a result contraiy to what would be 
expected from the character of the lodo compound*;i— 
On the formation of hyd rogen selemde, by M H P^labon 
Liqiiid sdenium abaorb* hydrogen selemde Carrying out 
expetiEBenU on the formation of hydrogen scleiude in leiatum to 
tempeiEtiuc witii the smallest exoM* of selemum m order to 
avoid tins source of error it 1* found thBt the formula of GiUm 
and Dtthem, 

tog ^ + N kgT + S, 
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accurately represent* the expenmental results (/| and ^ represent 
the partial pressures of H and SeHg, T w dm abs. temp of 
expenment, log mean* Napienan log, M, N, and S are con 
-E ,— has a maximum value at a 
*t+A 

temperature ^ ^ ~ *73 values of the constants cal 

eulated from the expenmental results / => 57 S*. the expenmental 
maaitnnm agree* with tins result The molecukur heat of 
fonnation calculated I9 Duhem s formula with the found value* 
for (he above constant* is 17380 Cal, Fabte found - iSooo 
Gal. The difference is not great, and may be readily accounted 
for when it is remembered that (i) in this formula hydrogen 
and hydrogen selemde have been assumed to be perfect gases, (a) 
the fomuM has been applied beyond the limits of temperature 
of the expenmenu from which M and N are determined — 
Action of caibomc scid water and alkalis an cyanunc and and 
Its dissolved stdium and potassium salu by M Paul Lemoult 
A heat of neutralisation paper in which the decomposition of 


mranunc 

shown to Bgree with 

+ 311*0 + Aq 3CO, diss - 

The echphosctpe an apparatus for viewing the chromoamero 
and solar protuberances, by M Oi V /Senger —M Ch V 
Fenger sends another note i^ive to the possibihty of predicting 
great kcismic and atmoaidienc disturbances during the passage 
periodic swarms of shooting stars when great acuvity of the 
solar surfaee is observed at the same time 
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THURSDAY, SEPTEMBER 19, 189s 


THE BRniSH A<;SOC/ATJOH 

WtDNE&DAV 

T he Bntish ^KKuation meeting at Ipswich has now 
practically come to an end The stream of 
strangers which set towards the town a week ago shows 
signs of retiring and, in the course of a day or two the 
anaent and interesting county town of Suffolk will have 
returned to its normal condition The meeting has been 
a very plensant one for all and the delightful weather of 
the past week has naturally attricted a large attendance 
at each of the many enjoyable excursions to places of 
interest m the surrounding country 1 he Association has 
often met in places far richer in educational and scientific 
institutions than Ipswich but it has rarely met in t 
centre within easy reach of picturesque scenery offering 
more facilities for geologic il observation, or possessing a 
greater abundance of objects of interest to students of 
antiquities This combined w ith the foct that papers of 
extreme value have been communicated to each of tlie 
Sections will make the meeting memoiable to dl who 
have attended it As we shall follow our usual custom of 
giving reports of the work done in the Scitions 
unnecessary here to do more than refer to one or two of 
the papers and discussions which have excited genet il 
interest 

The subject of scientific rcseaith was brought up in 
Sei tion \ by Sir Douglas C ilton s description of the 
Reichanstalt C harlottenburg After giving a full iccount 
of the construction endowment ind management of that 
institution which has fur its objc t the development of 
pure scientific rese irch ind the promotion of new applica 
tions of science for industnil purposes, it was pointed 
out that in this country there is no Crovemment depart 
ment which approximates to it Recognising our de 
ficiency in this respect the suggestion was made that a 
committee of inquiry take the matter up with the idea of 
formulating some definite proposal for the establishment 
of a ccntial institution where standardising and reseaich 
could be earned on without interruption If the ideas 
with reference to such an institution should take tangible 
shape aswc sincerely hope they wall the Ipswich meeting 
will be remarkable in the annals of the Association as one 
from which a new departure in national enterprise began 
1 he jomt meeting Of Sections A and B, on Fnday was 
marked by two important eoromunications on argon and 
helium By methods which command the admiiation of 
every one who can appreciate scientific inquiry, Loid 
Rayleigh showed how he bad measured the refraction and 
viscosity of the two new gases The refractive index of 
argon turns out to be 0^1, while that of helium appears 
to be as low as o 146 both being compared with dry air 
With the viscosity of dry air as the standard of comparison, 
those of argon and helium were respectively i ai and 
996 Ano^r teterestmg matter referred to by Lord 
Rayleigh m the ^rse of his cmnmumation was the 
nature of the ^ nom die mmeral spring a Bath borne 
months ago, before the discovery of terrestrial hehum, 
Lord Rayleigh and Prof RaniMy examined samples 
of that gas for argon, but without finding the new 
* The resulu were such, however, that an 
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examination of the gas for helium was lately undertaken 
and Lord Rayleigh was able to say that he had proved 
spectroscopically that helium really exists in the Bath 
gas The quesbon as to the nature of helium itself was 
elucidated by Prof Runge in his contribution to the dis 
cussion of “ the evidence to be gathered as to the simple 
or compound character of a gas from the constitution of 
Its spectrum It may be remembered that a short time 
ago. Prof Runge contributed to these columns an article 
on the analysis of spectra by investigation of the periodic 
distribution of wave lengths He took the spet^m of 
lithium os a typical example of a spectrum which could 
be resolved into two spectra, the lines in each of which 
were connected by a simple formula 1 aking his own 
observations of the spectrum of helium Prof Runge 
showed that helium is not an element but consists of two, 
and not more than two elements The conclusion is 
arrived at because the helium spectrum can be resolved 
into two sets of lines each ap^rently distinct from the 
other 

Of ill the Sections those of (jeography and Anthro 
pology have attracted the largest attendance owing 
doubtless to the fiit that the subjects dealt with could be 
euily followed and aie of gener^ interest But besides 
the more or less popular papers of a rcsurrectionary 
character, i large numocr of distinctly new subjects have 
been brought up and discussed The difficulty has been 
to hnd time for the long lists pubhshed in each days 
Journil and this difficulty is increased by the apparent 
mibihty of some of the readers of papers to express 
their conclusions in concise language On account of 
the lack of this quality the time for disc ussions has in 
several cases been very limited, and thus the first aim of 
a meeting of scientific men has been defeated 

At a meeting of the ( eneral Council the question of 
Antirctic exploration w is brought foiward by the Royal 
fteographical Society with a view to co operation and to 
the undertaking beiig unanimously aclvucited by the 
scientific societies of ( leat Britain and Ireland Ihc 
Council expressed their sympathy with and approval of, 
the effort which was being made to organise an expedition 
for the exploration of the Antarctic Sea but did not con 
sider thit any fuithei iction could usefully be taken by 
them at present 

As to the official ifiairs of the Association Prof 
Schafer has been elected General Secretary in the place 
of Sir Douglas Gallon the present President Sir W H. 
flower has been elected to rejoresent the Associvtion at 
the International Congress of Zoology at Leyden 

The retiring members of the Council were Prof Lan 
kestcr Prof I ivcing Mr Prcece I rof Remold and 
Prof J J Thomson and the new members elected to 
serve on the Council were Prof Vernon Harcourt Prof 
Poulton Prof W N hhaw, Mr Fhiselton Dyer and 
Prof J M Thomson 

Ihc (.eneral Committee resolved on Mondly that Sii 
Joseph Lister be appointed Prestdeqt elet t for the meet 
ing at I iverpool next year Prof Herdman Mr I C 
Thompson, and Mr W E Wilhnk were appointed local 
secretaries for that meeting and Mr R Bushell local 
treasurer The Vice Presidents elect nominated for the 
meeting were the Lord Mayor of Liveipool (1896), the 
Earl of Sefton, the I ord Lieutenant of the County of 
Lancaster, the Eail of Derby, SirW B Forwood, Sir 
H E Roscoe, Mr W Rathboni^ and Mr W Crookes 
An invitation to hold the meetmg m 1897 in Toronto 
supported by cordial letters from Bntish Columbia from 
the University of loronto, and Colleges of Manitoba was 
accepted 

The foUowmg is a synopsis of the grants of money 
anm>pnated to saentific purpoees by the General Com 
mittee this morning The names of the members entitled 
to enU on fhe General Treasurer for the respective grants 
are prefixed — 
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Afatk<matut attd Pkysns 

•Prof C»n.y Poit«r—Hectnc»l btutdanh (and un 
expended beknte in hand) ; 

•Mr (j J Symont—Photog^phx of Meteorolo 
cical PhAiomena 

*Lort Rayliich—Mathematical Table* (unexpende<l 
baluice) 

•Mr (1 T S)’monx—Senmological Obacrvationi 
]>r r Allcinion—AUtracta of Plwiucal Papen i 
•Rei K Harlty—Cilculation of Certain Integral<. 

(rtnewtd) , 

•Prof S P Thompson—Lnifortnrty of Size of 
Paj-es of Transactions, &e (renewed) 

•Sir (j O Stokes—SoUr Kadntion 
Ckimiztry 

•Sir II t Roscoc—Wa\c length Table* of the 
Spectra of the P.lemenlii 

*J)r T h Thorpe—Action of I ight up n Dyed 
Colouri 

•Prof J F Reynolds—h lectrolylic t,)uantilati\ e 
Analysis (renewed) 

Prof R Warntiglon The Carlwhydrates >f 
Barley Straw 

1 rof R Meldol-i Re|xirt of the Discussion on 
the Relation of Agriculture to Suenee 

Gmlogy 

•Prof I Hull Lrratic Blocks 
*1 r jf 1 Wiltshire Pileo/oic Phyllopods 
•Mr T Horne—Shell bearing Depobit&stClasa Ac 
*Di k H Traquair -1 uryirtends of the Pentland 
Hills 

•Prof T (1 Bonney Investigation of a Coni 
Reef by Boring and Sounding (renewed) 

•Prof A H Green I xvmination of the locality 
where the C'etiosaurus in the Oxtord Museum 
was fisund {£20 renewed) 

Sir T«hn 1 vans—I'alteohlhie DepOMtii at I loxur 
Sir W H Hower- hauiia of Singapore Gives 
T 1 Jamieson—Age snd Relation of Rocks near 
Moreseat, Aberdeen 

/ooio^ 

•Dr P I Sclater Table at the Zoological 
Station Naple* 

•Mr G C Bourne Table i ^ 

Laboratory, Plymouth (/; renewed) 

•Prof W A Herdinan—Zoology, B^ny, and 
Geology of the Irish Sea (Mrtly renewed) 

•Dr P I Sclater -Zoology of the Sandwich Island* 
Dr P L Sclater—African Lske I suna 
I nif W A Herdman—Uysters under normal and 
abnormal envnronnient 

Gtogiap^ 

•Mr 1 G Ravenatem—Dinistology of Tropical 
Africa 

Mukamiol 

•Prof A R W Kennedy -Calibration ami com 
parisoii of meaxunng instruments (£2^ rentwetl) 
Mr W H Preeee—Intniduction of the B \ 
Small Screw Gauge 

tntkntolfgy 

•Prof V B Tylor—North Western 
Canada {£j6 i Jr renewed) 

R Munro—Lake ^lll■l^ 

'j renewed) 

van*—Eaploratiun uf a Kitchen niuldcn at 
tii^ (aneaMiKled balance) 

•Mr E W Branook—I thnographical Survey 
(£20 renewed) 

•Sir Dougla* GaUoa—Mental and Physical Con 
diuon of Children 

Pkjtukgy 

•Prof J G MeKendnck -Physiological Apphea 
tion* of the Phonograph < 

CemspoHdtHg Stathes 
•Prof R Meldola—For (mparuig Report 


PRrSlULNTS’ ADDRESSES (tenlinittd) 
SECTIGN C 

( KOIOGY 

Underground in Suffolk and its Bordera 
Opkmm Adurfss by W Whitakib, B V,I KS.hGS 
o ' Whb\ the British Association revisiU a town it is not unusual 
o 1 for the Sectiimal Presidents to refer to the addresses of thetr 
I local predecessors, and to allude to the advance of their science 
o 1 since the former meeting I have at all events tried to follow 
this course with the sad result of having to chronicle a falbng 
o hack rather than an advance m our methods of procedure, for 
o at the meeting of 1851 all the Sectional Presidents had the 
wrisdom mil to give an address, and of all the inventions of later 
years I Uxik upon the presidential address as perhaiis the worst 
Had I the courage of my opinion I should not now trouble 
° you, but an oftieinl lile of over thirty eight ye irs has led me to 
do what I am told to do, and to suppress m) own ideas of what 
° IS right After all it is the fault ot the Sections themselves that 
they should suffer the evil of addresses The> could disestablish 
" the instiluti >n without dilhculty 

I On these ictasions it is not usual to allude I > the pers inal 
° losses OUT SLitiict his had in the past year lut there are times 
when the lack of i familiar presence can li irdly lx, (lassed over 
° and since wi last met we nave lost one of our most constant 
friends, who had served us long and well and ha 1 been our 
o I heeretary for a fir longer time thin any other holder of that 
o office When we were at Oxford lost siinimer n ne of us could 
o have thought that it w is our last meeting with Willi im 1 opley 

o I do not now mean to say anything on the origin or on the clas 
I siffcation of (he various divisions of the Giag and of the Dnft th it 
O occur so plentifully iround us and form the sliple inteiestof 1 ast 
' Anglitn ce lo(,v These sulntcts, whnh are the mure interest 
ing from being controversial I leave to m> bnilher hammerers, 
o and withiul claiming the cadit of magnaniiiiily in so doing, 
o having sit I whit 1 had to say on them m sumlr> IreologHM 
o Survey Memoirs Ihe object of this address is to tarry you 
below the surfiee ind to ]x int out how much our knowledge of 
i o the geology of tie county in whuh we meet has lx,en advinced 
by workers in an ither neld, by engineers and others in their 
search lor wiler As far as possible allusion will lie made only 
g o to work m Suff >lk , but we must oceasionaU) invade the neigh 
bounng counties 

g o I Ihis kind of evidence has chiefly accumulated since the meet 
I ing of the Assoc lation at Ipswich, m 1851, for of the 476 Suffolk 
0 o I 'vt.lls of whuh an account, with some geolc^c information, has 
□ o been published only sixty eight were noticed lafore that year, 
o o I bR h"t fwo of these being in a single \»per Ihe notes < n all 
these wells are now tQ M found m twelve (,eological Survey 
o o I Memoirs that refer to the county Number alone, however, is 
nut the only point and many of the later records are marked 1^ 
a precision and i detad rarely approached in the older ones It 
^ ^ I should be si ited th it in the above and in the following numbers 
sinet Bccuracv is not professed, nor is it material A slight error 
in the number of the wells, one way or the other, would make 
practically no difference to the general conclusions 
Now let us see how these records affect our knowledge of the 
vanuus geologic formations, beginning with the newest and 
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Tkt Ihifl 
\ matter of convenience for the 
le everything 


:e for the present 
Chillesford Clay 


Under this head, as a 

j^pose, we will include . „ , 

Thm u no need for teffnement of cUssiffcatioii, and the thin 
beds that come in between that Clay and the Drift in some parts 
do not affect the evidence we have to deal with 
A* a matter of fact it » only fhim wells (hat we can tell Bia 
thickaon of the Dnft ov«t most of the great plateau that this 
fbnnation chiefly forms, open sections through a great tluriuMMa 
of Dnft, to Its base, ate rate, except on the coast 
There 1* often some ddhbt m elasiiteng the beds, the dmaon 
between Drift and Crag benw sometiffles hard to make m 
sectwo* of wrelts and bowigpt ^ ftnm an examination of the 
records of these Suffolk sections that pass through any part of 
the Dnft Sene* (as defined above) we find that no less than 173 
show a thickness of 50 feet and upward, whilst of these 34 prave 
no less than too feet of Dnft, many reaching to much move. Of 
the two that are said to show a tl ucknesi iff over soo feet and 
the one other mid to be more than 3P0 feet dMp in Dnft, w« 
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can hardly feel cerUm , but fcuch amount* have been recorded 
with certainty a* occurring in the neighbouring cuonty of Fakex 

TheM great Oncknesie* (chiefly convrting of Boulder Clay) 
diow the importance of the Dnfl, and the unpos*ibility of map 
ping the formations beneath with any approach to accuracy, on 
the snppoMtion that the Drift m stripped off, a* u the caie in the 
ordinary geologic map The recordi, aim show the varying 
thickness of the Drift, and how diflu ult it often it therefore to 
citimate the thicknetb at a given spot Sometime* the section* 
seem to point to the existence of channel* tilled with Drift, rach 
as are found also in fssex and in Norfolk , and it may be noted 
that in the northern inland part of the former county, one of 
these channel* has been traced though of course not continu 
ously, for some eleven miles along the valley of the Cam, md 
at one place to the depth of 340 teet ( r nearly 140 lieluw sea 
evel), the bottom of the Drift moreover not having been reachetl 
even then A channel of this sort stem* to occur close to us, in 
the midst of the town of Ipswich, where, by St Peter s, one 
bonng has pierced 70 feit of Drift, and mother l*7, in ground 
but little above the sea level 

As the Drift sands and gravels that m many places occur 
lielow the Boulder ( lay, often yield 1 fair amount of water, the 
proof of their occurrence and in the thickness of the overlying 
clay IS of some piacUeal good 

TAf Oaf 

On this geologic division we have e less amount of iiiforma 
lion as would lie expei ted from the firt that it is not neaily e , 
uulespread as the Drift and this inf rination is confined to llie 
Upper or Red, Crag, the Ixiwer 1 r Corallme, Crag occurring 
only over 1 very small area and no evidence of its undeiground 
extension being given by wells 

What we learn of the Ked Crig however is of interest 
several wells liaving proved that it is for thicker underground 
than would have been suppose t from what ts seen where its base 
crojis out One charactcnstic indeerl of this sandy deiiusit, rn 
the many parN where tt ran be seen from top to Imthnn, is its 
thinness, as tn such places it rarely rearhet a thickness of 40 
feet But on the other hand aells at lloxne seem to prove 
more than 60 feet of Crag whilst at Sasmundham the forma 
tion IS too feet thick, and at Leiston and Southwokl over 140 
hurlher north, just within the bordtr of Suffolk, there is, at 
Btccles, a thickness of 80 leet of sold or, with the overlying 
Chillesford Clay a total of 95 Our underground infomiatum 
has then, trebled the known thiikncss of the Upper Crag of 
Suffolk 

It has also ahown that at some depth underground the colour 
name is a mitnomer, the shelly sands lieing Tight coloured and 
not red This is the case too with sime other deposits, which 
owe their reddish brown colour it the surfeee to peroxide of iron 
Presumably the iron salt is in a lower state of oxidation until it 
comes within reach of surface actions This seems to point to the 
nsk of taking colour as the mark of a geologic formation 

Eoemt Tofiarui 

Below the Crag there u a great gap in the geologic senes, 
and we come to some of the lower of the Tertiary formations, 
about whwh little hod been pubhshed, as regards Suffolk, before 
the work of the Cicolngical Survey in the county It seems as 
if the special interest m the mure local Crag had ted observer* to 
neglect these beds, which had been amply noticed in otlier 
parts 

We have records of more than forty srelU in Suffolk that are 
partly in these deposits, and of these thirty six reach down to 
the (^Ik, twentygivmg good sections from tile London Clay to 
the Chalk The thickoesa of the Lower (Midon lertianes 
(between those formations) thus jiroved vanes flKim 30 to ypt 
feet, the higher ]^re being much greater than any thing shown at 
the outcrop Im greateat recorded thickness is at Leiston, 
where, moreover, the top a6 feet of the 79I may belong to the 
uppermost and most low of the three mvision* of the senes, 
the Oldhaven Beds, of very tare occurrence m the county The 
next greatest thlekuess is at Southwold, where the whole has 
been massed os Reading Beds (the persistent division), though 
here sad daewhetn U is possible that the nn^lying Thanet 
Beda are thinly lep r e s s n t eA It u noteworthy uat at bmh these 
places, whm the Lower London Tortianet art thidc, they are 
also at a great depth, beghuung at 3524 and ai8 feta raspec 
bvely, wtadi look* as if, Ilka the Crag, Okkened tn Uwir 
andtagrouiid coarse aw^ finm the outcrop, 
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The important Lvidence given hy these wells, however, is not 
as regards thickness , it is to show the underground extent of 
the older Tertuuy beds, beneath the great sheet of Crag and 
Dnft that preventa them from coming to the surfrice north east 
ward from the neighbourhood of Woodbridge It is clear that 
over this lanw traet we can know nothing of the beds beneath 
the Crag otheiwive than from wells and bonngs. and, until 
these were made, our older geologic maps cut off the older 
Tertmiy beds &r south of the parts to whten we now know that 
they reach, though hidden from our sight No one, fur instance, 
would have imomned mtny years ago that at Southwold the 
Chalk would not be touched till a bonng had reached the depth 
of 323 feet, or some aho lielow sea level, nor that at I eiston 
those figures would have been alxiut 297 and 240 

It IS from calculations based on the levels of the junction of 
the Chalk and the Tetliiry beds m many wells thut the line 
engraved on the (leolucical Survey map as the probible boundaiy 
of the latter Iwds under the Crag and Drift his been drawn 
htom what has gone liefore however, is to the great irregulanty 
in the thickness of the Dnft, it is clear that this line must be 
taken only as appr iximate, and open to correction is further 
evidence is gi t illieit the junction < f the Chalk and the leilmry 
lieds IS frond to be here as eliievehere, fiirly tviii, ilong an 
inclined plane that sinks t iwards the coast 

lritatou\ BiJi 

I hough the CAUL is reached hy very many wells, yet we get 
less information about it by reason of its great thickness More 
over the greit amount of 1 verlymg Iieds m many eases is a liar 
11 deep exploration 

Of Jur Suffolk wells there are forty whieh go through too feel 
or more of Chalk ()f these twenty go thnwgh 2cxs feet or more, 
half of these to too or in le and again half of the ten to 400 or 
more, a very exact jiiece ol geometric progression, er mure 
stuctly, retrogressi n Mihuugh two wells i»ss thr ugh the 
great thickness f mire than Soo feet of Chala yet neither of 
them gives us the full thickness of the formation for the 816 
feet at I andguard hurt do not reach to the base, whilst the 841 
(or 817) leet at Cimbs, near Siowmarket, do not begin U the 
top 

As in no case yet reiortled has the Chalk been pierced from 
tup to liottoni m Sufi ilk (a defett that will lie supplied dunng 
this meeting by the description of the Siutton bonrm), that is 11 
say, no boring has gone from the overlying older Tertiary beds 
to the underlying tiault we must now, therefore cross the 
bottler of the 1 ounty t > get full information as to the thickness 
of the Chalk and we hive not far to go, for the well known 
Harwich bonng passes thiough the whole of the Chalk, proving 
a thickness if 8^ feet It is almost certain, mdted, that this 
should be given as a few feet more, for the 22 feet next licnealh, 
which have been described a* Oaiilt mixed with (nxensand, is 
probably in part the green clayey glaueonitic Isise of the Chalk 
Marl We may fairly add to this number 5 feet (is also in the 
case of the Combs bonng), and may ny that, in round numliers, 
the Chalk reaches a thickness of about 900 fret in the south 
eastern jxirt of Suffolk Toward the n irlhcrn border of the 
county It IS probably more, os the deep bonng at Norwich passes 
through nearly 1160 feel of Chalk, and that wKhout beginning 
at the top of the fornnliin 

Of our recorded Suffolk wells only three reach thehise 9f the 
Chalk, at Mildcnhall, Culfonl ana Combs, conscuuentlv we 
have little knowletlge ol the divisuma of the Chalk Ihese 
divisioas, indeed, are of comparatively late invention, having 
been evedved smee the pulilicauon ol many of the deep sections 
that have been referred to 

If the Upper Chalk at Harwich «>cs as far down as the Ainu, 
then we must allow it to be 690 feet thick, leaving little mote 
than 200 for the Middle and Lower (3halk together At Land 
guard Fort, from the same pomt of view, th Upper Chalk 
would (tertamJy be 500 feet thick, and one cannot > how much 
more 

At Combs, on the other hand, flmu have been recorded as 
present onlym the top 27 feet of the Chalk, but whilst this 
may hpvetiKn owing in port to the hormg having passed be 
tween feiriy tedtered noduleo, and m part, perhaps, to msufli 
cient care in observation, at JUarwicfa it it possible that some 
flint* Stay have been earned downs m the process of bonng 

What uvidence we have taicU to show, however, that the 
Upper QiMk forma a good deal more than half, and perhapa 
about two thuds, of the formatloii, the Middle and Lower Chalk 
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being nUher thin Thif agrees with what is found in other parts 
where the Chalk u thick, extra thicknen being chiefly duo to the 
highest dieision The glauconitic noMly bed at the laise seems 
to lie well deseloped snd to be underlain by the (<ault cl», so 
that we have no good evidence of the occunence of Upper 
Oreensand This divition may be thinly represented at Milden 
hall, hut It IS dilheult to claisdy some of the beds passed through 
in the old bonng there 

As far as the Gault is concerned, little, of course, is known , 
but thst little points to this formation being unusually thin, pre 
sumsbly only yr feet from lop to bottom at Culfiird, and probably 
not more than wtween 50 and 60 at and near Harwich In the 
north western part of the neighlxninng county of Norfolk it is 
will known to be still less, the clay thinning out northward 
along the outcrop until st last there u nothing tail a few feel of 
Ked Chalk lietween the enrstone of the Lower Cireensand ind 
the Chalk The Oault being of much greater thickness around 
md under other parts of the I ondon Basin, this thinning in 
Norfolk and Suffolk is noteworth) The alisenee of the more 
imnnstant Uirper (ireensand is to be expected in must places, 
ind calls for no remark it ms) howeser, lx noted that geo 
lo(,isls ire coming to the conclusion that these two dieisions are 
really parts of one formation, and one result of this geologic 
Wedding is fur the inconstmey if one (lartner to be greatly com 
ixnsatid by the constsnc) of the other 

Iht loan (jntiitaml his been found in one deep bonng 
nnl),al Culford in the western |iart of the count), where it is 
represented by 32^ feet if somewhat exceptional beds Ihis 
slight thickness pn [lares us for underground thinning end in the 
fer 11st of the count) thi f irmation is presumably absent there 
Ixing no trace of it at llarwiih or at Stutton 

With the Cretaieous lieds we jiass from the regular onlcrly 
succession of geolomcel foniistiuns indeed, it m w be said that 
when we reach the Ixiseof the (isiilt we piss out of the region of 
fiets into the realm of speculation 


We have lome, then 11 perh^ the must interesting problem 
in Ihi geology of the I astin CiMinties, to the cuusideratioii < f 
the miistion. What locks underlie the Cntaceous beds at great 
depths? In dealing with this I must ask )<Hir patience for fre 
ijutnt excursions outside our special distnet, ind sometimes 
indeed fir iway from it 

Be)ond the outcrop if the lower beds of the Cretacei us Series 
in Cimbridgeshire and Ntrlolk, we find of course a piwerful 
development of the grcit Jurassic Senes, but the only tw 1 
reeonled de» bunngs in ind near Suffolk that hive pierced 
through the Cretaceous liase at Culford on the north west ind i' 

1 larwich i n the south east sh iw not a trace of anything jurassit 
they jiass suddenly from C ret it e lus into far older rucks And 
here a ptpet Ibat is to be biought before you must be anticipated 
to a slight extent, by adding that the tnel Uiring at Stutti 11 
shows just the same thing the (lault resting dirirll) on a much 
older rex k, which cannot lie 1 lassed as of Smondary age 

There is no need now to discuss the bterature of the old rocks 
underground in south eastern England, tliat has often been 
done We may lake the knowledge of what h is lieen shown by 
the lanoux deep borings as common property, and raa) u 
freely, without troubbng to st iti the source of each piece e 
formation, and I will nit therefore bunlin this address with 
references 1 had indeed thought of supplementing a former 
account by noucing the 1 iter literature of the sufoeet , Imt 
decided to spore )ou from the infliction, and myself from the 
tremble of inflictiim though it may be convenient to add, in the 
form of on Appendix, a list uf the chief papers on the subject that 
have lieen published mice the question was discussed at length 
in 1889, m an ofhaal memoir on the geology of Taindon, and 
to supply some omissmns m that work Nor do I projiose to 
make any special criticism of papers on the subject that have 
appeared of late years, this is hardly the occasion for con 
tmversy, which ma) well be put off to a more convenient season 
Some general remarks, however, I shall have to make after put 
tiitf the Cuts before you 

Ihetre are ten deep borings reaching to old rocks m the 
Londem Ba«n, of which ac< ounts have been published We 
find that m four of these (Meux’s, Streathom, Richmond and 
Dover) Jununc beds separate thoee rocks from the Cretaceous 
beds, so that theie are six in which these last rest direct on old 
rocks (Ware, Cheshunt, Kentish Town, Crossness, Culford, and 
Harwidi). Stutton of course makes a seventh The Jurassic 
rocks occur only tn the southern bonngs, either m London or 
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still further southward, and in one case only (Dover) u there any 
considerable thickness of these in the other three they are 
from 38} to Syi fimt thick As &r as regards Suflfolk and its 
borders we may therefore disregard them, except in the for west, 
near their outcrop, and we may pass on to cemsider the older 
rocks that have hm found 

So for the occurrence, next beneath the Cretaceous or Jurassu: 
bedk, of Silunxn, Devonuui, and Carbomferous rocks has been 
proved, whilst in Mime cases we are still doubtful as to the age 
of the old nicks found In five cases dutinctive fosnls have 
been found (Wore, Cheshunt, Meuxs, Dover, and llarmch), 
but in hvc others they have not (Kentish Town, Crossness, 
Richmond, btriatham, and Culford), and it is in the latter group 
too that the chanuter of the beds leaves their sge in doubt So 
far another must be added to these, as no fosul has yet been 
found in the old rocks at Stutton 

Of the above ten deep bonngs in the London Basin (using 
that term in the widest sense, as ini luding the Chalk tract that 
everywhere surrounds the Tertiary Ixds) we owe nine to endea 
voiirstoget water from deep seateel rexks, and m addition to 
these nine we have several otlier deep borings, which though not 
carnetl thr lugh to the base of the Seuindary rocks, yet give us 
much information concerning those beds (at Holkham, Norwich, 
Cimtis Wml fielel I ondon, I oughton, Chsiham, and Dover) 
In one ease only, that of Dover, has the work lieen done 
for the purpose of exploration, but now after a few years’ 
interval 1 second trial has been made at Stullon 

Now Ixith of these bonngs were started for x much more tie 
finite object than menly to prove the defith to older nxks, or the 
thickness tif the ( retaeeims and lurassic Senes There is one 
lurticular division of those older rocks that has a distinct fas 
einatie n ft r others than geologists We, happily, are content 
to hnd an) thing and to increase our knowledge m any ilirertiun, 
Inil natuially those who are ml peologists, as well as many who 
are like to find something of imraetliate practical velue As 
dread) shown we owe much knowWge of the undirground 
extensi m < f firmations to explorations for water , it has now 
Ixeome the turn of geologists to help those who would like to 
find that much less general though nearl) as needful and cer 
tainl) m re valualilc thing, laal 
The hrst plate to suggest itself to those geologists who hid 
worked at this <|uesiiun, as a gcxxl site for tnal, wms the neighliour 
hood of Doer ind for \annus good reasons The Inal has 
been inide ind sucexssfully, several hundred feet of Coal 
Measures having 1 een found, without reaching their base, l«t 
wiili several be Is if workable coal 
l<e)oml that neighbourhooel, however, geologists ire not in 
such accunl in I generally speaking fairly goexl reasons can 
lx given both fir and igamst the selection of man) tracts 
for tnd, except in and near I ondon, where no geologists would 
recommend it fr mi the evidence m our hands 

I et us then shortly review the evidence that we have on the 
underground extension of the older rocks in south eastern 
I ngliiid, with a view of eonsidenng the question of the pns 
sibuity of finding Oial Measures in any of the folds into which 
thove rocks have probably, nay almost certainly, been thrown 
I he area within which the bonngs that readi oleler rocks m 
the 1 ondon Basin is enclosed is an irregular pentagon, from near 
Dover on the south east, to Riehmono on the west, thence to 
Ware, thence to Culford on the north thence to Harwich, and 
thence vmlhward to Dover, the greatest distance between any 
bonngs being from Dover to Culford, about eighty six miles It 
IS theiefore over a huge tract, extending (ff course beyond the 
bound ines sketihed itove, that we have good reason to mfer 
that older rocks ore within reasonable dutonce of the surface, 
nowhere probably as much as 1600 feet, and mostly a good deal 


We must now consider some evidence outside the tract hitherto 
dealt with Southward of the central and eastern parts of the 
laindon Basin we have evidence that the Lower Cretaceous beds 
thicken greatly, from what u seen over their broad outcrop be 
tween the North and South Downs We know also, from the 
Dover and Chatham bonngs, that the Upper and Middle 
Jurassic beds come in to the south east, whilst the Sub Wealden 
Exploration, near Battle, proves that those divwcos thicken 
grmly southward, the la^ not having been bottomed at the 
depth of over 1900 feet, at that trial btmng 
Westward, however, near Burford m Oxfordriure, and some 
miles northward of the nearest part of the London Basin, Car 
bomferoua rocks have been fiiand at the depth of about 1180 
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feet, these beins sepentted from the thick Jurawc beds findud 
ing therein the end Rhsetic) by perhaps ^ of Tnas 

They consist of Coal Measures, which were pierced to the depth 
of about 330 feet 

In and near Northampton, north eastward of the last site, and 
still further feom the northern uIm of the London Basin, the 
like occurs, hut the beds four^ are older than the Ccal 
Measures, and the Tnas is thin, not reaching indeed to 90 feet 
in thickness, and being absent in one case At one place, too, 
the Carboniferous beds have been pierced through, with a thick 
ness of only 332 feet, when Old Red Sandstone was found, and 
in another place still older ruck SLcms to have been found next 
lieneath the Tnas The depth to the rocks older than the Tnas, 
where they wen. reached, was 677 738, and 790 feet, or re 
sptcbvely 395, 460 and 316 below sea level Some of these 
figures must oe taken as somewhat approximate, though they 
are near enough to the truth for piacUc^ purposes 

V bonog at Bletchley, to the south reached granitic rocks at 
the depths of 378^ and 401 feet but these rocks seem to be 
-miy boulders in a Jurassic clay their occurrence, however, it 
su^estive of the presence of oildcr rocU at the surface no great 
way off m Middle Jurassic times 
Much further northward, at Scarle south west of Lincoln, 
the older rockb have been reached at the depth of about 
1500 feet all but 141 of which are Tnas, and they begin with 
the Permian (which crops out some eighteen miles westward) 
the Carboniferous occurring after an sther 400 feet, and havii^ 
lieen pierced to 130 

We have then evidence that o\er a large part of south eaitim 
bnghmd, reaching northward and westward of the London 
Basin, though the older rocks are hidden liy a thick mantle of 
furassic Cretaceous and Tertiary beds, yet they seem to be 
rarely at a depth that would be calleil very great by the coal 
miner They are distinctly within workable depths wherever 
th^ have been reached 

There is no area of old rocks at the surface in our island 
south of the Forth in which Coal Measures are not a constituent 
r irmation Truly, further north, in the great tract of Central 
end Northern Scotland there are no Carboniferous rocks, but 
we can hardly say that none ever occurred at all events in the 
more southern puts We know, though, that on the west and 
north JurassK and Trussic beds rest on formations older than 
the Carhoniferous 

It IS not however, to this moit northern and distant tract 
that we should look for analogy to our undeiground plam of old 
ricks, rather should we look to more southern jxirts to Wales 
and to central and northern Lngland, where Coal Measures are 
if frequent occurrence On the pnnaple of reasoning from the 
known to the unknown, I cannot see why we should expectany 
thing but a like occurrence of Cool Measures, m detach^ basins 
in our vast underground tract of old rocks 
What, then, u the evident conclusion from what we know and 
from what we may reasonably infer? Surely that truds should 
lie made to see if such hidden coal basins can be found 
One trial has been mode, and it has succeeded the Dover 
honng has proved the presence of coal underground m bostem 
Kent, along the line between the coal fields of South Wales and 
of Bnstol on the west, and those of Northern France and of 
Belmum on the east. 

“nie long gw between the distant outcrops of the Coal 
Measures near Briitol and Calais has been lessened very slightly 
by the working of cool under the Tnossic and Jurassic beds near 
the former place, but mudi more by our brethren across the 
narrow sea, the extent of the Measures, beneath the Jurassic 
and Cretaceous beds, having not only been proved by the French 
and the Belgians along theur borders, but the cool havii^ been 
largely worked At Ust, we too have still further decreased the 
p, by the Dover bmnng, a work that I trust u to be followed 
other work along the some Imc. 

But IS this the o^ tine along which we ore to search 7 Are 
we to conclude that the only coal fields under our greet tract of 
Cretaceous beds (where these ore either at the sarfece or covered 
by Tertiary beds) ere in Kent, Surrgr, and other oounbes to the 
west? Have we no coal 6elds but th^ of Bnstol and of South 
Wales? The bounds of our midland and northern cool fields 
have been extended fay exploration beneath the Nesa Red Senes, 
are we to slop here and to aMume that tbeN can be no farther 
undeigramd extensNB of die Coal Measures south eastward ? 
Thu s ee ms hardly a wise course, and is certainly a very unenter 
pneing one It seems to me rather that the ng^t dung to he 
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done u to try t > find ul the real state of things by meaiu of 
bonngs 

There are, of course obiecton, in this as in other matters 
Some may say that it is silly to try in Sufifolk, and that Essex 
gives a better chance of success Others, again, may prefer 
Norfolk And yet others m ly argue IhiU then it no cna^ of 
finding Coal MeasurLS in any of those three counties But I 
must confess my inability t > understand thu line of reasoning , 
the feet IS that the data we have are few and far betwetn, and 
that we want more It is really of httlc use to bandy words, 
and I do not now mean to take up the matter in detail We 
cannot get at the truth excel ^ actual work justification by 
faith wifi not hold in this case still less jusUfication by un&ith 

Let us hark back a little and call to mind what has happened 
in the past I remember the lime when certain geologists 
disbebexed m the possil ibt> I the occurrence of Cosl Measures 
anywhere in south eastern tngland, it being argued that the 
formstiun thinnsd ut I efr re it c iiild get so far eastward Thin 
this Slew was somewhat s iriid and it was inferred from certain 
jbserved fiicts that esin if Cxxil Measures did reach under 
ground into these benighte I i»rts, they would be without work 
able cool and so pTv.tiially i seltM 

Now for some yisrs nothing occurred to upset the prophets 
of evil, that IS to say no fact came to light There were not 
svanting inferencis I thi i nlrary, but it remained practically a 
matter of opinion r)ne da) howeser the needfat fact came 
and the first bonng made specially to test the question (at Dover) 
disproved both thi ab ve negative theories by finchng Coal 
Measures with workabli loal Let us hope that a like result 
may happen in Fast Anglii and that the pessimists may again 
be in the wrong 

We should not how ever fall into the opposite error that of 
optimism Wt must not expect an immediate success like that 
At Dover We are hire much farther from any known coal 
field Adsertisemints of vinous wares sometimes tell us that 
* one trial will sufl tt I ui il is not so m this use Wi should 
not be content until nuny bonngs have been made, and wi 
should not be despondint if after sites base been seluted to thi 
best of our judgment, we bigm with a set of bonngs that are 
unsnccessful in finding c al 

At the timi of wnting 11 inn it say that the Stutton bonng is 
a success or 1 failure as fiir as coal is concerned, but I am quite 
ready to accept the lattir w uhout being d seining Whatever 
It IS you may know during ur muting it is certainly a success 
in thi matter of reaching the old rocks at a depth of less than 
1000 feet Wi shjuld remember that every lionng is almost 
cirtain to give us somi 1 nowledge that may help m future 
work 

There is a farther p ml however to be taken into account 
A bonng that may at first seem to hi a failnri, from sinking 
beds older than the Uni Measures, may some day turn out 
otherwise The coal liel 1 along the Iwrders 1 f France and 
Belgium IS sometimes afiected hy powirfhl ind peculiar dis 
tuiwicu b) fiuilts of c imparatively gentle inclination (fiir 
removed from the usual more or less seitwal displacemenu) 
which have thrown CjaI Measures beneath older beds in hugt 
tracts Thu u no mere thioiy, though advanced as such at 
first by some continental geologuts who have had the great 
satisfe^on of seeing their theory adopted by practical men, and 
proved to bi true, much c al being worked below the older beds 
that have been piuhid alove the Coal Measures by the over 
thrust faults 

(Jur trial work, of course, does not yet lead us to lonsKler 
such disturbances as those alluded to We have at first to 
BSMime a normal succession of formations, and not to carry on 
explorations in beds that can be proved to be older than the 
Coal Measures, but the time may come when it will be other 
wise 

Another matter to which attention has been drawn by our 
fbreigli friends u an apparent general persistence of disturlMces 
along certain tines, or in Uher words, the recurrence of disturb 
; onces hi nearer beds in those parts wrhere earher movements had 
affected older beds, so that, reaioaiim backward, where sve see 
marked signs of disturbance for long ^stances in beds at or near 
the surfeoe, there we may expect to find pr« existing disturb 
ances of uw older beds beneatn Thu, hosvever, u a somewhat 
I controversial qnestioa, and much (cgoaui to be done on it, hut 
shonl ^ b B ^r owd as a general rule h may have much effect on 

FmpUy, the question of tlie {wadbllity of fiodio and of work- 
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iiu coal in vanoui parts of south eastern England is not merely 
•of local intorckt, it is of national importance The time mi^ 
come when the coal fields that we hate srorked for years will be 
moic or less exhausted, and we ought certainly to look out ahead 
for others, so as to be ready for the lessening yield of those that 
have served us so well It is on our coal that our nationai 
prosperity largely, one may say chiefly, depends, and, as fiu as 
w c can see, will depend lit us not nMect any of the bounteous 
gifts of nature but let us show rather that we ate ready to search 
for the treasures that may be hidden under our feet, and the 
finding of which will result in the continued welfare of our native 
land 

At (KViii s —/rtf of the Chtef flaftrs on the OU Kochi Under 
^ound til South Fastem Lngland ttme 1889, vihen the 
/iteratuit of the ubjeit was treated of in the Memoir on 
the (jco/off of London U‘t 

Bertrind 1 rof M Sur le Raccordement des Bassins houilters 
du Nord de K trance et du Sud d I’Angleterre Annates tUs 
Mtnefasul Tian led last Mm Fng,\o\ \ (1893) 

Brady t Dover Coal Boring Ohiervationson the Correia 
tion of the tranco Belgian, Dover and Somerset Coalfields 
(8vo 1892) Seeond Issue with Additions, 1893 Notice by b 
Loneux in iniiahides Mtnesy 1892 

Dawkins Prof W B The Discovery of Coal near Dover, 
NAiiar vol \li , pp 418,419, Iron and Coal Trades Gaeette 
Contemporiry ht tea vol liii |m 470478 The Search for 
Coal in the South of tngland, Ptoc Roy Inst (nine pages), 
Nakrk vol xlii pp 319-322 The Discovery of Coal 
Measurcb ncir Diver, Jtaut Manchester Ctol W , vol xx 

pp S02 517 (1890) 

The turther Discovery of Coal at Dover and its Bearing on 
the ( ovi Ouestii n Tran Manehester Geoi .&a< , vol xxi pp 
456-474 (1892) 

On the South I astern C oal field at Dover, 7Va«i Mamhester 
Giol S vol XXII pp 488 $10, The Prolnble Range of the 
Cool Mevsvires in Southern fngland, Trani, led Inst Mm 
Fnjr , vel Ml (thtrteen piges and plate) (1894) 

Hirrison \V J On the Searth for Coal tn the South last 
(1 lngland with Spetiil Keftrence to the I robability of the 

I xistence »f a Coal hehl lieneath t saex (twenty eight pages and 
piste Sv 1 Birmingham (1894) 

Irving Rev Dr A The (^eslion of Workable Coal 
Measuris beneath 1 ssex Herts and Fistx Ohiener, July 
14 1894 

Martin 1 \ On the I iiderground (leology of London 

Sieiic 00 ip. No 335 pp 251-254, No 337, pp 11 15 
(189a ifi93> 

Kucker, Inf A W, and Prof 1 h Thorpe Magnetic 
Survey* tthe British Isles ,Irani ,vol clxxxi (seepp 280, 
Ne and plate 14) (1891) A ijopular account ly Prof Rucker 
under the title Undergnund Mount uns, f/orrf WvM'r, January 

II March 1890 

Topley, W Coal m Kent Irons Fed InU Mm lug, 
vol i pji 376 187 (1892) 

M hitaker, W Coal in the South ts»l of f ngland fourn 
Sat Alts, vol xxxviu pp 543 557, bipfestions on Sites for 
Coil search in the South 1 ast of I.nglalid7 Cra/ Maf dec lu 
vol Ml pp 514 516(1890) 

Whitaker W , and A J Jukes Browne On l>eep Borings 
at Cnlford and Winkfield with Notes on thove at Ware and 
Cheshunt Quart fourn Gtol Sar , vol 1 pp 488 514(1894) 

1 he Fastem Counties Coal Bnnng and Dev elopment Syndicate 
Geologital Reports by T V Holmes, J F Taylor, and 
W Whitaker (fifteen pages, 8vo Ipswich), (1893) Partly 
reprinted m Lssesr Haturatist 

Onutted from Notice m 1889 

Drew, h Is there Coat under London ? Science for All, 
vol v pp 324-328 

Ptrket, A Sur I’Fatension en Angletcm du Bassin houiUer 
Franco Beige Ann Soc GM Belg t a BtilUtm,ya xcu- 
xciv (1883) 

Taylor, W On the Probability of Findliig Coal m the South 
Fast of England pp d 22 (8vd Kagote), (1886) 

Topley, W On the Correspond«oa betsrmn some Areas of 
Apparent U{dieavml and the Duckadng of Subjacent Beds 
(Aoart lomm Gool Soc , vol xxx (SM pp. 186,190-195)1 (>874) 
^ also Menwu “ The Geology of IM Weald," pp 241, 242, 

pi VI (1875) 
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SECTION D 

ZOOIOOY 

Openinc Aouarss by Wili iam A. Hbudman, D Sc , F R S , 
F L S , 1 K S E , PaoFEssoa Of Natural History in 
University Coiuu.e. 

This year, for the first time in the history of the British Asso 
(nation, ^tion D meets without including m the range pf lU 
subject matter the Science of Boteny LoiAogy now remains as 
the sole occupant of Sjection D—that “ Fourth Committee of 
Sciences," as it sras at first called, more than sixty years ago, 
when our subject was (me of that group of biological sciences, 
the others hung Botany, Physiol^, and Anatomy These 
allied sciences have successively left us Like a prolific mother 
our Section has given nse one after another to the now uide 
pendent Sections of .Anthropology, Physiolo^, and Botany 
Our subject matter has been gteatly restricted in scope, but it u 
still very wide—this year, when SMtion I, devoted to the more 
special physiolr^ of the medical physiologut, does not meet, 
perhaps a little wider than it may be mother years, since we art 
on this Decision cnxlited with the subject “ Animal Physiology ’ 
—surely altuay\ an integral part of Zmlogy ' It is to he hoped 
that this Section will always retain that general and comparative 
physiology which is inseparable from the study of animal form 
and structure The late Waynflele Professor of Physiology at 
Oxford in his Newcastle aildreu to this Section, said “ that 
every appieasble diflerence in structure corresponds to a differ 
ence of function (Burdon Sanderson, " British Assimiation 
Report for 1889) and hu successor, the present Waynflete Pro 
fessor, has shown us “how pointless is structure apart from 
funetiun, and how baseless and unstable is function apart 
from structure (Gotch, “ Presidential Address to Liverjioul 
Biological Soeiet) vol ix , 1894)—the * argument for the 
simultaneous ex immation of both in that suence of Aoology 
which we profess is to my mind, irresistible 

We inctudi also in our sulncct matter, besides the adult struc 
ture and the imbrjonic development of animals, their dislnhu 
tion both in s|nce and time, the history and structure of extinct 
forms sjxei igruj hy and classification, the study of the habits 
of animals vud ill that mass of lore and philosophy whuh 
has gathered around iimuuries into instinct, hreedmg, and 
heredity I trust that tne discussion of matters connected 
with 1 v( lution will always, to a large extent remain with this 
Section D whuh Iiis witnessed in the past the addresses, 
jmpers, (hscussiuns, and tnumphs of Darwin, Huxley, and 

WJun the Brilisli Association last met in Ipswich, in i8<i, 
Seetion 1), under the presidency of Prof Henslow, still mcluJed 
/oology, Butanj and I’hysiolugy, and a glance through the 
volumes of n p iris f ir that and neighbouring years recalls to us 
that our subject his undergone great and staking developments 
in the forty four years that have elapsed (foology was still ^e 
Tarwiman (th lugh Charles Darwm was then in the thick of his 
epoch miking w vrk—both what he calls his “plain barnacle 
work and ms “ theoretic speaes work ) (see “ Life and 
I etters vol 1 p 380) Altnough the cell theory had been 
launched a dtiaili liefore, loologists were not yet greatly con 
eemed with those minute structural details which have since 
built up the seieuee of llMtology The heroes of our science 
were then chiefly those glorious Mid naturahsu, observers, and 
systcmatisti who lound^ and esublished on a firm basis Bntish 
Manne /oology 1 dward Forbes, Joshua Alder, Albany Han 
cock, were then in acuve work GeoiM Johnston was at his 
zoophytes, Bowerbonk at spemges. Busk at polyzoa Forties’ 
short bnlliani career was nearly run He probably did more 
than any of his contemporanes to advance manne zoofogy In 
the previous year, at the Ldinbnmh meeting of the AsMdation, 
he and his mend MacAndrew had read them claiaic reports 
(" Bntish Assooation Report” for i^, p loa—W «y ), '* On 
the Investigation of Bntiu Manne £aalan by Means of the 
Dredge,” and “On South European Manne InTertebtaU,” 
which mark the high water level reached at that date, and for 
some tune afterwards, m the CEploratioo of our coasts and the 
explanation of the distnbiitMio or our marine ommali. At the 
Belfiut meetuig, which foVfownd Ipswicli, Forbes exited bis 
great' map of the distnbatMO of marine Im in “ HonoiOfMC 
Belta.^ In November 1854 he was detd, six months after his 
Moointment to the goal A hu ambtuon, the profcsoorriup at 
Eambufgh, where, had he bved, there can be noMhthewo^, 
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with bik bnlbant abditjr and nmqne penonabty, hav« founded 
gnat Khool of Manne Zoology 
To ntum to the early fiima, Huxley—whoae recent loea to 
icience, to philoaophT, to cnlturei we, in common with the 
civihied world, now deptee—at that tune jnst returned from 
the memoiable voyage of the Xattktnake, wai opemng out hia 
newly acquired treaanrea of conpaiative anatomy with papen 
on Sphonopboia and on Sagitta, and one on the struetun of 
Aicidfiuia, in which he urged—fourteen yean before Kowalevaky 
eatabliihed it on embtyological evidence in 1866—that their re 
lationa were mth Amphioxna, aa we now believe, rather than 
with the Myaoa or the Lamellibranchiata, aahad formerly been 
tnppoied Bates was then on the Amaxons. Wallace was just 
going out to the Malay Archipelago, WyviUe Thomson, Hincks, 
and Carpenter, the s u c cea son of Forbm, Johnston, and Alder, 
were beginning their hfe work Abroad that great teacher and 
mvestigi^, Johannes Mtillcr, was timining amongst hu pupils 
the most eminent sootogists, anatomisU, and physimamU of the 
succmding quarter century In this country, as we have seen, 
Huxley was Just beguming to publiah that sjdendid senes of re 
searches mto the structure of nearly all groups m the ammal 
kingdom, to which comparative anatomy owes so much 
In foct, the few years before and after the last Ipswich i 
mg witnessed the activity of some of the greatest of our Bntuh 
soologists—the tune was pregnant with vrtuk which has since 
vlvaiiced, and m some respects revolutionised our subject It 
was then still nsnal for the naturalist to have a competent know 
led« of the whole range of the natural acwnca Edward 
horfaes, for example, was a botanist and a geolo^, as well as a 
soologist He oecDpied the chau of Bota^ at Kii^s College, 
IxMidon, and the presidential chair of the Geolom^bection of 
the Bntish Association at Livmool m 1854 That excessive 
specialisation, from which most ce us sufler in the {ueaent day, 
had not yet arisen, and in the c o mprehensive, but perhaps not 
very detailed, survey of his subject taken by (»e of the field 
naturalists of that tune, we find the beginmngs of different lum 
of work, which have smce developed uto some half dosen du 
tinct deprutments of soology, are now often studied in^pcn 
dently, and are m some real danger of losing touch with one 
another (see dugmm) 
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The qiendid anatomical and '* morphological ” researdies of 
Huxley and Tohannea MQUer have been oonbmicd by the more 
mmutc histological or cdlnlar work lenderod possible by un 
provements of the rmcrotome and the microscope, until at last 
in these latter years we mvestigate not mst^ the cellular 
anatomy of the body, but thumaUuntfUt indeed we 

are permitted to talk of "cell” at aU, and are not rather con 
sttamed to e x pre ss our results in terms of '^eytsmicroanmes,” 
“ somacttles,” or "idiosaines,”aiid to rsgsid opr morphologtcal 

nmt, the cell, as a symbiotic community —'—‘ -*- 

of totally dlssiinllar oi(saisms (see Wa 


. , . _us two 001 

dlssunllar omsaians (see Watasd In food’s 
Lectures,” IM3) To such mrtological unrests 
be apphad toti Macaohgrs aphorism, "A 


HoU 


ts goal 10 day, and will be it 
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which yesterday was invisible is 
startuig pomt to morrow ” 

Somewhat similar advances In methods have led us from the 
hfe histones studied of old to the new and fssnnating science of 
embryology Theelder Mihe Edwardsand Van Benedenknew 
that in Ihmr life histones Asadiaiis produced tadpole like young 
Kowalevaky (1866) showed that m their embryonic stages thw 
Asciduui tadpoles have the beginnings of theu chief systems of 
organs formed m essentially the same manner and from the 
same embiyonu: layers as in the case of the frogs tadpole 
or any other typical young vertebrate, and now we are not 
content with less than traemg what is called the " cell bneage * 
of such Ascidian embryos, so as to show the ancestry and de 
scendanta, the traditions, peculiarities of, and influences at work 
upon each of the embmnic cells—or areas of protoplasm— 
throu^iont many complicated stages And there is now open 
mg up from thu a great new field of exjienmental and 
"mecnanical ’ embryoTog}, m which we seek tht clue to the 
exphuiation of particular processes and changes by determining 
under what conditions thn take place, and how they -ireaffiecteil 
by altered conditions We are brought fiuie to £scc with such 
cunous problems as. Why does a frog's egg, in the two celled 
stage, « which one half has been destroyed, develop into 
half an embryo when it is kept with one (the black) surfime 
uppermost, and into—not half an embryo, but—a whok embryo 
of M/ tht usual si^ if kept with the other (the white) surfiice 
upwards Apparently, according to the conditions of the ex 
penment, we may get half embryos or whole embryos of half 
sue from one of the first two cells of the frog s egg ‘ 

One of the most characteristic studies of the older field 
naturahsts, the observation of habits, has now become under 
the influence of Darwinism, the " Bionomics of the present 
day, the study of the relations between habit and structure and 
environment—a most fiucinating and promising field of inves 
tigation, which may be confidently expMted to tell us much m 
the future in regard to the competition between species, and the 
useful or indifliaent nature of specific characters 
Other distinct lines of rot logical investigation, upon which I 
diall not dwell, are geognphu^ distribution and polieontology 
—eubjects in which the roolnnat comes into contact with, and 
may be of some service to his rnkiw workers in geology And 
thm still remains the central avenue of the wide xoologica) 
domain—that of speciography and aystematic roology—which 
has been cultivated Iw the great clamifieis and monographers 
from Linnscus to Hackel, and has culminated in our times m 
the mupiillccnt senes of fifty quarto volumes, setting forth the 
saentific results of the CkaUtugtr Expedition , a vojan of 
discovery comparable only in its important and wide rtadiing 
results with the voyages of Columbus Gama and Magellan at 
the end of the fifteenth century It is now so long since the 
Chaliesigtr investigauons commenced that few I suppose outside 
the range of professional soologiats are aware that although the 
expedition took place in i8ya to 1876, the work resulting there 
fnm has been going on actively until now—for nearly x quarter 
in all—end m a sense, and x very real one, will 

_for the ChaUeugtr has left an indelible mark upoit 

science, ami will remain through the ues exercismg its powe^l, 
guidmg mfluence, bke the work of Aristotle, Newton, and 
Darwin 

Moat of the authors of the special memoira on the sea and its 
vanons kinds of inhabitants, have interpreted m a liberxl smnt 
the mstmctiotts they received to examine and describe the coUec 
tions entrusted to thim, and have given'tis very valuable sum* 
manes of the condition of ostr knowledge of the animals m 
question, while some of the reports are little less than complete 
monogra[flis of the grtups I deare to pay a tnhute of respect 
*“ my fonner teacher and scimitiAe chief, Sir Wjrvillc Thomson, 
whose nutiatiTc, along with Dr W B Oipenter, we owe 
the first ineeption of our now celebrated deep sea dredging ex 
peditfons, and to whose saentifia enthusiasm, combu^ with 
adminutrative skill, is due m great part the successful aocom 
^lahment of the Luhtutstg, the Parcuftsu, and the CkaUtugcr 
Expeditioiis. Wyvule Tlmmaon bved long enough to super* 
inteifd the first examination of the collections I n ught home, 
then divuMSi into gioi^ and the allotment of these to special 
ists for description He enlisted the services of his many sc' ~ 
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l88a, after lecing the fint ten or twelve zoological reporu through 
the preu 

Withui the laiit few monthi have been ivtued the two con 
eluding volumos of this noble lenik, dealing with a mimmary of 
the results, conceived and written in a masterly manner by the 
eminent editor of the reports, Dr John Murray An event of 
such first rate importance m zoology a<, the completion of thu 
great work ought nut to pask unnoticed at this zoological gather 
ing I desire to express my appreciation and admiration of Dr 
Murray’s work, and I do not doubt that the Section will permit 
me to convey to Dr Murray the congratulations of the zoolagisls 
present, and their thanks for his s^endid sere ices to science 
Murray, in these “Summary" eolumes, has given defimteness 
of scope and purpose, -uid a tremendous impul^, to that branch 
of science —mainly zoological—which is coming to be called 

0 < BANOt axPHV 

Oceanography is the meeting ground of most of the sciences 
It deals with fxitany and zoology, “including animal physiology , 
chemistry, physics merhanuis, meteorologj, ind geology all con 
tnbute, xnu the subjut is of course intimately eonnected with 
geography, and has an incalculable influence upon mankind, his 
distnlnitiun, characteristics, commerce, and economics Thus 
oceanography one of the latest developments of marine zoology, 
extends into the domain of and ought to find a place in, every 
one of the Sections of the British Association 

Along with the intense specwlisation of eert iin lines of ziK> 
logy m the lost quarter of the nineteenth century, it is important 
to notice that there are also lines of investigation which 
require an extended knowledge ol, or at leist mike use of the 
results obtained from various distinct subjects One of these is 
oceanography, another is biunomies which I have referred to 
above, a tniid is the jihilosophy of zoology or ill those studies 
which bear upon the theory of evolution, and a fourth is the in 
vesbgation of practieal fishery problems which is chiefly an 
application of marine zoology Of these four subjects ~whieh 
v^ile analytii enough in the detailed investigation of any par 
ticular problctn, are synthetic in drawing together and making 
use of the vanous divergeni branches of zoology and the neigh 
bounng sciences -oceanography, bionomuis, and the hshenes in 
vestigation, are most closely related, and I desire to devote the 
remainder of this addass 11 the consideration of some points in 
connection with their present position 

Dr Murray, m a few only loi brief paragraphs at the end of 
his detailed summary of the results of the CnalUmf/r 1 xpedition, 
which 1 have alluded to ab le, slates some of the views highly 
suggestive and original, it which he has himself arnved from his 
unique exjienence Some of hu conclusions arc very valuable 
contributions to knowledge, which will no doubt be adopted liy 
marine zoologists Others 1 venture to think, are less sound 
and well founded, and will scarcely stand the test of time and 
further experience But for a.11 such statements, or even sug 
gestions, we should lx. thankful 1 hey do mueh to stimulate 
further leseareh, they serve, if they can neither be refuted nor 
established, as working hyjxitheses , and even if they have to be 
eventually abandoned, we should bear in mind what Darwin has 
said as to the diflerence in their influence on science between 
erroneous fids iml erroneous the ines “ halve fiicts are highly 
injunous to the progress of science, for they often endure long, 
but false views, if supported by sime evidence, do Utile harm, 
for every one t ikes a salutary pleasure in proving their falseness 
and when this u done, one path towards error is closed, and the 
rood to truth is often at the some lime opened " (Darwin, “ The 
Descent of Man,’ second edit 1882, p 606) 

With all respect for Murray s work, and fully conscious of mv 
own temerity in ventunng to differ from one who has had such 
an extended experience of the sea and its problems, I am con 
strained to expnss my disagreement vnth some of hu conclusions 
And 1 am encouraged to do so by the belief that Murray will 
rightly feel that the best compliment which zoolomsts ean pay 
to his work IS to give it careful, detailed consideration, and du 
cuss It critically lie will, I am sure, join me in the hope that, 
whether hu views or mine prove the fuse ones, we maybe able, 
by their discussioa, to close a "path towards error," and 
possibly iMien “ the road to truth ” 

One of the points upon which Mnmy lays considerabte 
stress, and to the elaboration of which he devotes a prominent 
posiUoa in hu “ Oineral Observations on the Disti^tion of 
Manne Onalllns,” is the presence of what he has called a 
“ mud Ime” ttround coasts it a depth of about one hundred 
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&thoms It IS the point “at which mmute particles of organic 
and detntal matters m the form of mud begin to settle on the 
bottom of the ocean ’ He regards it as the great feeding 
ground, and a place where the fiinna is most abundant, and from 
which there have hived off, so to speak, the succusive swarms or 
migrations whuih have peopled otner regions—the deep waters, 
the open sea, the shallow waters and the estuaries, fresn waters, 
and land Murray thus gives to hu mud line both a present and 
an histone importance which can scarcely be surpnssed m the 
economy of life on thu globe I lake it that the histone and the 
present imjxirUince sfaiM or fiUl together—that the evodence as 
to the origin of fimnas in the past u denved firom their dutnbu 
tion at the present day, and I am inchned to think that Murray’s 
opinion as to the distnbution of animals m regard to the mud 
line u not entirely m accord with the expeiitnce of specuhsts, 
and is not based upon reliable statistics Murrays own state 
ment IS (“ CW/mfvr I xpedition, Suramoiy’’vol li p 1433) — 
“A depth IS reached along the continental shores &cing the 
great oceans immeduitely below which the conditions b^me 
nearly uniform in all parts of the world, and where the fauna 
likewise presents a grt*t uniformity Thu depth u usually not 
fu above nor hr below the too &thom line, and u marked out 
by what I have elsewhere designated is the Mudhne 
Here is situited the great feeding ground in the ocean ’ 
and he then goes on (p l,y4) to enumerate the Crustaceans, 
such as species of ( aioHHS, Emhttla, Panph ta Cratipm, Cato 
tarts Pandalut Ihppolyte, many amphipMs, isopods, and im 
mense numbers of schuopods, which swarm, with fishes and 
cephalopods, immediately over this mud deposit Now I venture 
to think that the exiierience of some of those who have studied 
the manne zoology of our own coasts does not bear out this 
statement In the first place, our expenence in the Insh Sea is 
that mud may be found at almost any dipth, but u very vaned in 
Us nature and in Us source There may even be mud laid down 
between tide mirks in an estuary where a very considerable cur 
rent runs \ de|iosit of mud may lie due to the presence of an 
eddy or a shtUerM comer in which the finer mrticles suspended 
in the w Iter are able to sink, or it may be oue to the wianng 
away of a Iimestme beach, or to quantities of alluvium brought 
down by a stream from the land, or to the presence of a sub 
merged bed of Ixiulder clay, or even, m some places, to the 
sewage and refuse from coastilowns finally, there is the deep 
water mud a vtry stiff blue grey sulistance which sets, when 
dried into a firm el ly, and ihjs w. I Uikc it, the mud of which 
Dr Murray w riles But in none of these cases, and certainly 
not in the last mentioneil, is there in my expenence or in that of 
several other n uunluts 1 have eonsidted, my nch £auna asxoci 
ated with the mud In fact, I would le^id mud as supporting 
a comparatively jiuor fauna as compared with other shallow 
water deposits 

For praetu al purposes, round our own Bntish coasts, it is still 
convenient to make use of the zones of depth mark^ out by 
1 orbes The first of these ts the “ I ittoral rone,’ the space be 
tween tide marks, characterised by the abundance of sea weeds, 
lielonging to the genera Luktna, Ftuus, Enttromorpha, Poly 
tiphoHta, and others, and ^ large numliersof individuals belong 
mg to common species of Balanus, AQltlHi, Iittanna, Purpura, 
and Patella amongst aramols The second zone is the 
• I iminanan, which extends from low water mark to a depth 
of a few fiithoms characterised by thi abundant growth of huge 
sen weeds belonging to the genera Iamtuana, Ahrta, and 
Hxmauthaha, and Ijy the presence of the beautiful red sea weeds 
(hlondese) There is abundance of vegetable food, and ammals 
of all groups swarm in thu sone, the numben both of species and 
of indivifluals beuig very great The genera Heltton, Trothus, 
and fatuna are charactenstie molluscan forms in our seas 
Next comes Forbes’ “Coralline’’ rone, badly so named, ex 
tending from about ten to forty or fifty fiithoms or so Here we 
are beyond the range of the ordmad7 sea weeds, but the cal 
careous, coral like NulUpores are present m places in such 
abundance as to make up deposits covering the floor of the sea 
for miles, llydroid zoophytes and polyxoa are also abundant, 
and it IS in this rone that we find the shell beds lying off oor 
coasu, produced by great accumulations of species of Pketm, 
Ostna, PteluntMlus, F%a»s, and Bueemum, and forming nch 
feeding grounds for many of our larger fishes All groups of 
manne ammals are well rep r es e n ted m thu tone, and Antsdan, 
Ophuthnx, OpAtogiyplka, Bhalta, ImackHs, and Ewyname, may 
be mentioned as tbaiactenstie genera Lastly, there Is what may 
be appropriately called the sane of deep mud Although Forbes 
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did not call It lo), extending from lome fifty iiubonit down to (in 
our icai) one hundred or ao The upper ItmU of thu zone it 
Mumy’i mud fane We come upon it in the deep ijord fake 
lea locha on the weit of Scotland, and in the Inah Sea to the 
west oi the lale of Man 

Now (rf theae four aonet, my experience la that the but—that 
of the deep mud—hoa by ^ the poorest fiuina both m ipeciea 
and m individnah The mud haa a pttuhar &una and one of 
great uiteteat to the roologiat, but it la not a ruh buna It 
containa aome rare and lemarkable animaU not found elaewhere, 
such aa Catocaru matandrea, PoHthalu ttnttdi, 1 iptiraHckiut 
lynftra Ampkiura chaju, Isocardta tat, 
and Sefgart$a ktrdaumi and a few atrilcing novelties have been 
described from it of late years, but wt have no reason to believe 
tIuU the number of these u grimt compared with the number of 
anunab beamed from khallowei waters 

Dr Murray not only inaists upon the abundance of ammala on 
the mud, and lU importance as the great feeding ground and 
place of ongm of life in the ocean but he also (p 143a) drawa 
conclusions as to the relative numlicih of animalt talcn by a 
single haul of the trawl in deep and shallow waters which can 
scarcely be received, I think bymsnnc zoologists without a pro 
test Hu statement runs (p 14U) ‘ It u interesting to com 

ime single hauls made m the deep sea and m shallow water 
with respect to the number of different species olxained for 
instance, at station 146 m the Southern Ocean, at a depth of 
1375 fothoms the aoo spectmens captured belong to 59 genera 
and 78 speues ’ That was with a to foot trawl dragged for at 
most two miles during at most two hours Murray then goes 
on 11 My '* In depths leas than 50 fathoms, on the other himd, 

I cannot find in all my experiments any record of such a sanety 
f organisms in any single haul even when nsina much larger 
trawls and dragging over much greater dutances^ He (quotes 
the statistics or the Scottish 1 uhery Board s trawlings in the 
North Sea, with a 25 foot trawl, to wow that the average catch 
IS 7 3 species ■ f invertebrata and 8 3 species of fish, the greatest 
number of both tocher recorded in one haul being 29 species 
Murray s osvn trawlings in the West of Scotland gave a much 
greater number of species, sometimes as manv as 50, ‘ stdl not 
such a great vanety of animals as was prueured in many instances 
liy the Challetiget’s small trawl in great depths 

Now, in the first place it u curious that Murray a own table 
on p 1437 m which he shows that the * terngenous deposits 
lying along the shore Imes yield many more ammals, both 
speamens and species, per haul than do the “ pelagic deposits • 
at greater depths, such as red clays and globigenna oozes, seems 
diiectly oppoM to the conclusion qu ted above In the second 
place, 1 am afraid that Dr Murriy has misunderstood the 
statistics of the Scottish Fishery BcanI when he quotes them as 
showing that only 7 3 or so species of invertebrates are brought 
up, on the sverage, in the trawl net I happen to know from 
Mr Thomas ScMt, f L S the naturalist who has compiled 
the statistics in question, and also from my owm obsersaUons 
when on board the Garland on one of her ordinary trawling 
expeditions that the invertebnUa noted down on the stetion 
sheet are merely a few of the mure conspicuous or m other ways 
noteworthy animals No attempt is made—nor could possiUy 
be made m the tune—by the one nstuialist who has to attend 
to tow nets, water bottle, the kinds, condition, food, &c ofthe 
fish caught and other matters—to give anything like a complete 
or even apiuoximate list of the species, stdl less the number of 
individuals, brought up m the trawl I submit, therefsre, that 
It IS entirely misleading to compare those Scottish Fishery 
Board statistics, which were not meant for such a ponxise, but 
only to give a rough idea of the fauna sss oci atod wnth the fish 
upcm certain groni^ with the carefully elaborated results, 
worked out at foisure ly many specialists in th«r laboratories, 
of a haul of the Cluubngtrt trawl Of Dr Murrays own | 
trawlings in the West of Scotland 1 cannot, of course, speak so | 
positivdy, but I shall be surprised to learn that the results of 


each haul were as carefully preserved and as fully worked out 
I7 specialists as were the LhaUtn^t collections 

Lastly, on the next Liverpool Manne Biology Com 
nuttees dredging expedition in the Irish Sea uter the 
appearance of Dr Murray s volumes, I set myself to determine 
the species taken in a baiu of the trawl for comparison with the 
ChaMngtr numbers The haul was taken cn June 23, at 
7 miles west from Peel, on the north bank, bottom Mnd and 
shells, depth 21 fathoms with a trawl of only 4 foot beam, less 
than half the size of the CkalUnger one, and it was not down 
fir more than twenty minutes I noted down the species ob 
served, and I filled two bottles with undetermined stuff which 
my assistant, Mr Andrew S<ott and I examined the following 
day m the laboratory Our list comes to at least 112 species, 
lielonging to at least 103 genera ' I counted lao duplieale 
qiecimens which xdded to 11a, gives 232 individuals, but there 
mw well hxvc been 100 more Thu experience then is very 
different from Murray s snd gives far larger numbers m every 
respect—specimens species, snd genera—than even the th U 
kiMcr deep water haul quoted I append my list of species " 
and practised marine r> ligists will I think, sec at a glance 
thit it IS nothing >ut of the way, that it is s fairly ordinsry 
assemblage of n it uncomni in sninixis such as is frequently met 
with when dredging in the coralline ’ zone I am sure that 
I hxve taken belter netfuls than this Ixith in the Irish bca an 1 
on the West 1 f Scotland 

In order to get amither exse on lifferent ground, not of my 
iwn choosing, 1 n the first occasi in after the publication of Dr 
Murray s volumes when I u is r ut witnessing the trawlirm oli 
servations of the lamcashire Sea Iishenes steamer fthn Fell, I 
counted with the help of my assistant Mr Andrew Seotl, and 
the men on boaitl the results if the first haul of the shnmp 
trawl It was taken at the mouth of the Mersey estuary inside 
the 1 iverpo 1 bar on what the naturalist would consider veiy 
unfiivourahle i^round with a brttom of muddy sand at a depth 
of 6 fathoms The shnmp trawl (l) mch mesh) was down frr 
one hour and it brought up ver seventeen thousand specimens, 
referable to at least 39 spe les * lelonging to u genera Iliese 
numbers have been exceed on many other hiutls taken in the 
ordinary course of work by the Iishenes steamer m Liverpool 
Bay—fur example on this ccasion the fish numbered 5943, and 
I nave records of hauls on which the fish numbered over 20 000, 
and the total catch of indivi Iiial ammals must have I>een nearly 
50^000 Can any of Dr Murray s hauls on the deep mud beat 
these figures? 

The conclusion thin it which I arnve in regard 11 the dis 
tnbution of ammals in dc"p water and in water shallower than 
SO fathoms, from my own expenenee and an examination of the 
Challrngtr results is in sime respects the reverse of Murrays 
I consider that there arc more specits and more individuals in 
the shallower waters that the deep mud as dredged has a poor 
fauna that the “ C iralline rone has a much mher one and 
that the " Ijiminonan r inc, where there is srgetable as well 
as animal f jod has probably the richest of all 

In order to come 11 as c jrrect a conclusion as possible on that 
matter, I have consulted several other naturalists in regard to 
the smaller groups of more or less free swimming Crustacea 
such as Cfopepoda and Ostracoda, which I thought might pos 
sibiy be in considerable numbers over the mud I have asked 
three well known specialists on such Crustaceans—vi/ Prof 
(. S Brady, fa R S Mr Thomas Scott, F L S , and Mr I C 
Thompson, fa L S —and they all agree in stating that although 
uiterestiiw and peculiar the Copepoda and Ostracoda from the 
deep mud are not abundant either in species or in individuals. 


ow kud or clowly sfiKd r rn 
tftem in aseb hanls I ha e 
suzcoM that ckawty nlrneil fon 
p 501 


nwith Uarwius opuuon that an aaimala 
the atruaile for uuienee ate tbtna of us 
to loilee the large proportion of genera to 
noticed ihiv in many llvis and it certainly 
in ara eomparatively rarely tnken tegetber 







498 


NATURE 


[Sfptfmber 19, 1895 


In answer lu the i]uestion which of the three reipimi (i) the 
littoral 7i)ne, (2) from low water to ao fiithoms, and {3) from 20 
iathom<i onwards, ii> nchekt in small free iwimminc but Ixittom 
hauntinc Crustacea, they all rtphed the middle rtLion from 
o to 20 fathoms which is the Larnmanan zone and the upper 
edge of the CorUhne I’nif Brady asiurea me that neirly esery 
(thtr kind of bottom and locality is better than mud for obtain 
ing Ostrscoda Mr 1 Scott considers that Ostr ilikU are most 
daimUnt in shallow water, from $ to ao fathoms lie tells me 
that as the result of his e\i>enence in Loch tyne where a great 
lart of the loch is deep the richest fauna is always where banka 
occur coming up to about 20 fathoms, and having the bottom 
foimed of sand, gmel and shells The fauna on siid over such 
lianks, which are in the CorsUme zone, is much ncher thin on 
the deeiier mud around them On an ordinary sheliiDg shore «n 
Ihe west censt of Scotland Mr hcott, who has had great 
experience in collecting, considers that the richest fauna is 
usuall> at ah uit 20 fathoms My own ex|ierience in dredging m 
Norway is the same In the centre of the fjords in deep water 
< n the mud there are rare forms, but very few of them, white in 
shallower Water at the sides, above the mud, on grasel, shells, 
rock, and other Imttonis, there is a sery abundant fauna 

Prolnbly no group of inimats in the sea is of so much im 

R -irtance from the point of new of food as the Copepodi They 
urm a great [xirt of the food of whales, and of herrings and 
many other useful fish both in the adult and in the larval 
state as well as of innumerable other animals, large and small 
Consetjueiitly I have inquired somewhat carefully into their dis 
trilaition in the sei with the assistance of Prof Brady, Mr 
Seott, ind Mr Thompson These experienced collectors all 
agree that Copepoda are most abundant, both as to speciea and 
mlividuils, (lose round the shore, amongst seaweMs, or in 
shall jw water in the I aminanan /one over a weedy Iwltom 
Individuals are s imetimes extremely abundant on the surface of 
the sea amongst the plankton, or m shore ]kio1s near high water, 
w here amongst Eutemiitipha, they sw trni in immense profusion, 
bit, for a gathering rich in mdiviautls, species and genera, the 
experienced collector giKS to the shallow waters of the 
Lamininan zine In regard to the remaining higher, groups 
of the Crustacea my friend, Mr Alfred () Walker, tells me that 
he considers them ni 1st abundant at depths of o to 20 fathoms 
1 hope no one will think that these are detailed matters 
interesting only to the collector, and having no particular bear 
mg upon the great problems of biology The sea is admittedly 
the starting iKiint of life on thu earth, and the conclusions we 
come to as to the distribution of life in the diflerent zones must 
form and modify our views as to the ongin ot the fauruis as to 
the {leoplmg of the deep sea, the shallow waters, and the land 
Murray supposes that life started m Pre Cambrian times on the 
mud, and from there ^read upwards into shallower waters, 
outwards on to the surface and, a good deal later, downwards 
to the abysses by means of the cold polar waters The late 
I'rof Aloseley considered the pelagic, nr sur&ce life of the ocean 
to be the primitive life from which all the others have been 
derived Prjf W K Brooks (" Ihe OenusSalpa 1893,p 156, 
Ac ) considers that there was a pnmitive pelagic fauna, consisting 
of the simplest microscopic planis and animals, and “ that pelagic 
life w u abundant for a lung (lenod during which the bottom was 
tininhabiled ” 

I, on the other hand, for the reasons given fully above, con 
aider that the Laimnaruin /one close to low water mark is at 
preaent the richest m life, thst it probably has lieen so in the 
past, and that if one has to express a more deiimte opinion as to 
where, in Pre Cambrian times, life in its simplest forms first 
apiieaied, I see no reason why any other zone shiaild be con 
sidered as having a better claim than what u now the Laminanan 
to this distraction It is there, at present at any rate, in the 
upper edge of the Laminarian rone, at the point of junction of 
sea, land, and air, where there is a profnsitra of food where the 
materials brought down by streams or worn away from (he land 
are first deposited, where the animals are able to receive the 
greatest amount of light and heat, oxygen and food, without 
being exposed periodically to the air, rain, frost, sun, and other 
adverse conditions of the littoral zone, it u there that life—U 
seems to me—is most abundant, growth most active, competition 
most severe It u there, probudv, that the surruundmg con 
diuotis are most favourable to ammal life, and, therefore, it 
seems likely that: it is from thu remon that, as the result of over 
crowding, mlMhons have taken place downwards to the abysses, 
outwards on-fte tuifiwe, and upwanU on to the shore !< malty, 
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It M m this Laminanan rone, probably, that under the stress of 
competition between individuals and between allitd species 
evolution of new forms by means of natural selection has been 
most active Here, at any rate, we find, along with some of the 
most pnmitiv e of animals, some of the most remarkably modified 
forms, and some of the roust cunuus cases of minute adaptation 
to environment Thu bnngi ns to the subject of 

Bionomics, 

which deals with the habits and varutions of animals, their 
modifications, and the relations of these modifications to the 
surrounding conditions of existence 

It u remarkable that the great impetus given by Darwin’s 
work to biological investigation has tieen chiefly directed to 
roblems of structure and development, and not so much to 
lonomics until lately Variations amongst ammals m a state of 
nature is, however, it last beginning to receive the attention it 
deserves Bateson has roUected together, and classified in a 
moat useful liook of reference*, the numerous scattered observa 
tions on varution made by many investigatora, and has drawn 
from some of these cases a conclusion in regard to the du 
continuity of v iriali m which many field zoologists find it hard 
toacceiit 

Weldon and Karl Pearson have recently apphed the methods 
of statistics and m ilhematics to the study of individual variation 
Ihu methtxl of investigation, in Prof Weldon s hands, may be 
expected to yield results of great interest in regard to the 
influence of vmxlu ns in the young animal upon the chance of 
survival, md s> up 11 the adult characteristics of the species 
But while acknewledging the value of these methods and 
adminng the skill xnd eare with which they have been devised 
and applied, I must emphatically protest against the idea which 
has been suggested that only by such mathematical and statistical 
methods of study i an we successfully determine the influence of 
the environment on species, gauge the utility of speciflc 
characters, and throw further light upon (he ori^n of species 
For m^ part I lieheve we shall gam a truer insight into those 
mysteries which still involve variations and species by a study of 
the characteristic features of individuals, varieties, and sjiecies 
in a living sUle m reltUon to their environment and habits The 
mode of work of the old field naturalists, supplemented by the 
apparatus and methods of the modern laboratory, is, I believe 
not only one of the most fascinating but also one of the most 
profitable fields (f investigation for the philosophic tl rnoingist 
Wh studies must I e made m that modem outcome of the grow 
ing needs of our science, the Zoological Station, where marine 
animals can he kept in captivity under natural conditions, so 
that their habits may be closely observed, and where we can 
fiillow out the old precept—first, observation and reflectioii, 
(hen experiment 

Ihe niological stations of the present day represent, then, a 
happy union of the field work of the older naturalists with the 
laboratory work of the comparative anatomu*, histologist, and 
cmbiyolorast They are the culmination of the ''Aquarium” 
studies of Kingsley and Goose, and of the feeling in both 
Fcienufic men and amateurs, which was expressed by Herbert 
Spencer when he said " Whoever at the seaside has not had a 
microscope and an aquanum has yet to leam what the highest 
pleasures of the sauule are ” Moreover, I feel that the 
biological station has come to the rescue, at a critical moment, 
of our laboratory worker who, without Us healthy, refreshing 
influence, u often m these latter days in peril of losing his 
intellectual life in the wew maze of microtome methods and 
transcendental cytology Tne old Greek myth of the Libyan 
grant, Ant XUS, who wrestled with Hercnles and regained his 
strength each time he touched his mother earth, is true at least 
of the zoologist I am mre he derives fresh vigour from every 
direct contact with hviira n^re 

In our tanks and artifi^ pools we can reproduce the Littoral 
and the Laminanan rones ( we can see the methods of feeding 
and breedura—the two most powerful fectors in influencing an 
animal We can study mimicry, and teat theoncs of protective 
and warning colouration 

The expraiubona given bw these theones of the varied forms 
and cokmrs of ammaU srere flttt applied by such leaders in osu 
science as Bates, Wallace, and Darwm, chiefly to insects and 
birds, but have lately been extended, by the mvestigatioiiB of 
Graid, Goistang, Clubb, and others, to the esse of manne 
animals. I may mention Twy briefly one or two rtamplea. 
Amongst the Nudibranchiate MoQusca—fiumliar ammals around 
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moat p«rt» of our Bntuh coast*—we meet with vanous forms 
which are edible, and so fiw as we know, unprotected by any 
defenstve or offensive appantus Such forms are usually shaped 
<r coloured si as to resemble more or less their surroundings 
and so become inconspicuous in their natural haunts Den 
ifnimtHs at bouse ns, one of the largest and most handsome of 
< ur Bntish ■Nudibmnch* is such a case The large, branched 
lirocesses on its back and its nch purple brown and yellow 
markings t ne in so well with the masses of browm and }«.llow 
/ooiih^es and purplish red seaweeds amongst which we usually I 
find Drnefrono/us that it becomes scry completely protected 
from obseraatim, and, as I know from my own expcnence the 
practised eje of the ruturalist may fail to detect it l3nng before 
him in the tangled forests of a sh irc pool 

Other Nulilianchs, however belonging ti the genus 
for example are eoloureel in sticha Imlhant and seemingly crude 
manner that they do not tone in with any natural surroundings 
and so are always conspicuous 1 hey are active in their habits 
and seem rsther ti court obseraatim than to shun it When 
we remember that such species of £o/u arc protected liy the 
numerous stinging cells in the cnidoph rous sacs placed on the 
tips of all the lorsal processes and that they do not seem tile 
eaten by other ammals we hate at once an explanation of 
their fearless halms and af their cmspicuons appearance The 
1 nllwnt cil urs are in this case rf 1 warning nature frr the 
purpose of rendering the animal pros ided with the stingme cells 
noticeable and recognisable But it must be remembered that 
in a museum jar or in a laboratory dish nr as an illustration in 
a book or m the wall Dendron tus is quite is conspicuous and 
sinking an animal as Foht In 1 rder to interpret correctly the 
effect of their forms and colours we must see them alive and at 
home and we must txpenmenl u|»n their edibihty or otherwise 
in the tanks f our biologieal stations ' 

let me give yju one m >re example of a smiewhat different 
I iiid The sift unprotected mrllusc LameUarta persps na 
IS n t uncommonly fiund assicialed (as Giard first |iomted rut) 
with colonies f the cimp tind S'i*.\A\vesLepteehsmm ma nJatutn 
and in these cases the Lamellassa is found to be eating the 
/tpto Imum and lies m a slight cavity which it has excavated 
in the Ascidian < 1 ny so as to be ah mt flush with the general 
surface The integument of the molluM: is, both in general tint 
and also in surface markings very like the Ascidian colony with 
Its scattereil aseidi rs ) ids This is clearly a good case of pro 
tective coliuiang Presumably the tameUvrsn escapes the 
observation of it* enemies through being mistaken for a part of 
the / fptoeUnum colony , and the / e^otltnwn being or iwded 
like a sponge with mmute sharp printed spicule* is I sunjxwe 
avoided as inedible bv carnivorous animals, which might devour 
such things as the soR unprotected mollusc But the presence 
of the spicules evidently does not protect the Jepto hunm from 
Iamelhna, so that we have if the above interpretation is 
correct, the curiouv result that the 1 smellana profits by a pro 
tective characteristic of the Ieptoehnum for which it has itself 
no respect or to put it another way the Jtpfo Itmsm is pro 
tected against enemies to some extent for the benefit of the 
JameUana which preys upon its viuils 
It IS, to my mind no suBicient objection to theories of pro 
tective and warning colouration that careful investigation may 
from time to time reveal cases where a disguiae is penetrated a 
protection frustrated an offensive device suppos^ to confer 
inedifaality apparently imiored e must bear in mind that the 
enemies, a* well as their prey, are exiiosed to competition art 
subject to natural selection, are undugonm evolution , that the 
pursuers and the pursned, the eater* ana the eaten, have been 
evolved toMher, and that it may lie of great advantage to be 
protected from seme, even if not from all oiemies Just as on 
land, some animals can browse ujxm thistles whose * nemo me 
impune lacessit spines are supjxised to confer immunity from 
attack, so it is quite in accord with our ideas of evolution by 
means of natural selection to suppose that some marine animals 
have evolved an indifference to the noxuras wonge or to the 
bnstbng Ascidian, which are able by their d«^ve character 
utics, IQie the thistle, to repel the majority of invaders 
Ahhongh weean keep and study the Littoral aqd Lammaiian 
animal* at case in our roological statums, it may perhaps be 
questioned how far we can reproduce m out experimental and 
observational tank* the conditions of the "Coralline’' and 
the “ Deep mud ” sMies, One might suppose that the pressare 

. J Sse my txpsrimse tt on FhIm* wsih NudttsrsAdu In TWnw Biol ioe 
Uvaryeol vd iv p iio and Matdxs for Juat *6 1890 

NO. 1351, VOL 5a] 


—which wc have no means as yet for supjilying’—and wluch at 
30 fathoms amounts to marly roolbs on the square inch, and 
at 80 fathoms to about a^lbs, or over 2 cwl on the square 
imh would be an Lssentuii fsetc r m the life conditions or the 
inhabitants of such depths uid yet we have kept half x dosen 
sptcinirns if Cato ms uaeandnee dredged from 70 to 80 
lathims olivi at the Port hrin Biological Station for several 
wteks we have had bith the red and the yellow forms of 
iareodul)on ealenala dredged from 30 to 40 fathoms m a 
healthy cindition with the p< lypes, freely expanded for an in 
definite period , an I Mr Arnold Watson has ke| t the Pilynoid 
worm, Pantha/n eeisUdt fn m the leep mud xt over 5o&thoms 
tlive heilthy and 1 uilding ils tube under obMrvation first for 
a week xt the Port h nn Stall n and then for many months at 
Sheffield mac mpiratively small tank with no dejHh of water 
( onsequenlly it seems clexr that, with ordinare cart xlmost xny 
muitu. animals fnm sueh dej tbs as are found within the Bntitn 
xrea iray be keH under jbservatKin and submitted toexpenmenl 
in healthy and foirly natural c mdilions 1 he Bi ilogicxl Station 
with Its tanks is in fact xn arrxngement whereby we bring a 
portion f the sea w ith its r icks and b ill in di puMtk xnd sex 
weeds with its mhxl Hints and their assxxatek, ihcir food and 
their enemies an 1 place it ft r contmuous study on our laboratory 
txble Itenallrs us l carry on the bionomiral invesligvtiuns 
11 whiib we lot k fc r information as to the methods and progress 
if cv lution m it he centred our hopes of a comparative 
physiringy of the invertebrates—a physiology not wholly medicxl 
— ind hitally to the Bi ligiral Station we confidently look for 
help in cunneclK n with ur e wst fishenes This brings me 11 
the last subject which I shxll t uch upon a subject eloscTy related 
b ith to Ottxnographv xn 1 Bi in imics and one which depends 
much f r its future ulviuice upon our Biologiial Stati ins—ttiat is 
th< suljeet f 

t 111 I 1 tmr, 

r industrixl Ichthy logy the scientific treatment of fishery in 
vestq^ti ns a subji I t whith Irof M Intish has first in this 
c untry ditecle i the ittiiiUon of roolomsts anti in which he has 
been Riding us fir the last dieade by nis admirable reseurches 
What rhemislry is t the xmline the alkah and some other 
uMnufactures m mne roology is to our fishing indnstnes 
Although /Of 1 igy has never ippexled to popular estimation xs 
a directly useful sen net having industruil applications in the 
same way thxl Chemistry and Phjitics have done, and con 
scquently hxs never hxd its claim* as a subject of techmeal 
education sufliriently ret ignisctl, still as we in this Section are 
Well awxrc ur subject has many techniexi applications to the 
arts xnd mdustnes Biological principles dominate medicine 
and surgery Bx ten ligy brewing xnd many allied subjects 
art based ujxin the study if microscopic orgimsms Lconomu; 
entomology is miking its value fell in agiiculture Along all 
these and other lines there is a great future opening up before 
biology, 1 future of extended usewness ol pipulxr appreciation 
xnd of value to the nation —and not the least important of these 
technical apjilicBUons will I am convinced be that of rookigy 
to our fishing Industries When we ninsider their enormous 
annual value about eight roilhons sterling at first hand to the 
fisherman and a great deal more than that by the time the pri 
ducts reach the Dnlish jiublic when we remember the very large 
proportion of our population who make thtir living directly ir 
indirectly (as boatbuilders net makers. &c ) from ftie fisheries, 
and the still larger projxirtion who depend for an important 
element in their food supply upon these industries, when we 
think of what we (lay ther countries—France Holland Norway 
—for oysten mussels lobsters &c which we could rear in this 
country if our seashores and our seibrttom were properly 
cultivated, and when we remember that fishery cultivation or 
aquunilpire is applied zoolon, we can readily realise the enor 
moos value to the nation which this direct applicatioa of our 
saence will one day have-iieihapa I ought rather to say, we 
can nareefy realise the extent to which sMogy may be inade 
the guiding smence of a great national industry The fiounsh 
ing uellfiM mdustnes of France, ffie oyster eufture at Arcachon 
and UarciMie*, and the mussel cukute by boochots in the Bay 
of Aiguillon, show what can be done a* the result of encourage 
nent and wise assistance from Covenmient, with emstant 


> PgllowinsnpM Rsgnsnl i cxptnaMalt •ooi 
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ledge In another direction the tucceuful hatching of lat]^ 
numbera (hundred* of million) of cod and plaice by Captain 
Uannetig in Norway, and by the Scottish Fishery Board at 
Dunbar, opens up possibilities of immense practical value m 
the way of restocKic^ our exhausted bays arid fishing banka— 
(lepletM by the over trawling of the last few decades 

Tbe demand fur the produce of our seas is very great, and 
would probably paj well for an increased supply Our choicer 
fish and shellfiw are becoming rarer, and the market prices are 
nsing The great majonly of our oysters are imported from 
h ranee Holland, and America Even in mussels we are &r 
fimm being able to meet the demand In Scotland alone the 
long line fishermen use nearly a hundred millions of mussels 
to bait their hooks every time the lines are set ind they have 
to import annually many tons of these mussels at a cost rd from 
£\ to £3 tor a ton 

Whether the wholesale introduction of the hrench mcUioil of 
mussel culture, by means of bouchots, on to our shores would 
lie a hnancild success is doubtful Material and labour are 
dearer here, and beds scars or scalps seem on the whole, lietter 
fitted to our local conditions , but as innumerable young mussels 
all round our coast perish miserably every year for want of suit 
sble oluects to ittach to there can be no reasonable doubt that 
the judicious erection of simple stakes or plain bouchots would 
serve a useful purpose, at any nte in the collection of seed, even 
if the further rearing be earned on by means of the bed system 

All such aqiiicultural pnicesses require, however m -idmtion to 
the scientific knowled^, sufficient capitsl I hey cannot be 
successfully earned out on a small scale When the xoologist 
h IS once shown as a lalioratory expenment in the roological 
station that a partu ular thing i ui lie done- that this fish tan be 
hitched or that shellfish rearetl under certain eonditions which 
promise t<i he an industrial success then the mitler should Ik 
earned out by the (lovemment' or by capitalists on a suffiiiently 
large scale to remove the risk of results being ntiatul by tem 
porary accident or locil variation in the connttions It is eon 
trary however, to our b nglish tnditions for (lovemment to help 
in such a matter and if our local Ses bishenes Committees have 
not the necessary (lowers nor the available funds, thtre remains 
a splendid opportunity for opulent landowners to erect sea fish 
hatchenes on the shores of their estates aiMl for the nch 
merchants of our great eities to establish aiiuiculture in their neigh 
Ixiunng estusnes and by so doing instruct the fishing popula 
non, resuscitate the declining industries, and cultivate the liarren 
shores—in all reasonable probability to their own ultimate profit 

In arldilinn to the farming of our shores there ts i great deal 
to be done in pronHiting the hshing industries on the inshore and 
offshore grounds along our coast and in cunneelion with sueh 
work the first necessity is a thorough scientific exploration of 
our British seas by means of a completely fitted diiedging and 
trawling expedition Such exploration can only be dune in 
little luts spasmodically, by pnvatc eiiterpnic From the time 
of b dward 1 orbes it has been the delight of Bnlish marine 
/ixilogists to explore, by means of dredging from yachts or hired 
vessels during their holidays whatever areas of the neighbouring 
seaa were open to them Some of the greatest names in the 
roll of our ronlogists, and some of the most creditable work m 
British zoology, wdl always lx assixiated with dredging ei^h 
tioas b orbes, Wyvnlle Thomson Carpenter Gwyn JeflSreys, 
M'lntoth, and Norman- one can scarcely think of them without 

Hurrak for tbs dredxe mih its iroo silgs 


Much good pioneer work in exploration has been dune in the 
post by these and other naturalists and much u now beuig done 
locally by committees or associations—by the Dublin Royal 
Society on the West of Irelaml, hy (he Marine Brological Associa 
turn at Plymouth, by the Fishery Board m Scotland, and by the 
Liverpool Marine raokigy Committee m the InA Sra, but few 
aoologitU or zoological committees have the meana, the opportu 
mty, the time to devote—along with their professional duties— 
to that detailed systematic survey of our wlrale Bntish sea-area 


piniiaia of infoim sad sDfnrang ngulstimCbat s 
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which IS really required Those who have not had expenence of it 
can scarcely realise how much time, energy, and money it requires 
to keep up a senes of dredging expeditions, how many delays, 
disappomtmentk, expensive accidents and hardships thm 
are, and how often the naturalist is tempted to leave un[mfitable 

g round, which ought to be carefully worked over, for some more 
ivouted spot where he knows he can count upon good spoil 
And yet it is very necessary that the whole ground—good or bad 
though It may be from the zootogical point of view—should be 
thoroughly surveyed, physKally and biologically, in order that 
we may know the conditions of existence whidi environ our 
fishes, on their feeding groimds, their spawning grounds, their 
“ nurseries, or wherever they may he 

I he British (lovernment has done a noble piece of work which 
will mlound to its everlasting credit in providing for and carry 
ing out, the CkaUtHgtr exj^tion Now that that great tn 
terpnse is completed, and that the whole scientific world is umted 
in appreciation of the resulu obtained, it would lie a glonous 
consequence, and surely a very wise aetion in the interests of the 
natwimd fisheries, for the Government to fit out an expedition, 
in charge of two or three zoologists and hshenes experts, to 
spend a couple of jtars m explonng mire systematicdly than 
has yet been done, or can otherwise be done, our Bntish coasts 
from the IJiminarun rone down to the deep mud No one could 
he better fitted to organise and direct such an expedition than 
Dr T”bn Murra) 

Such a detailed survey of the Ixittom and the surface w iters, 
of their conditions and their contents at all times of the year 
for a couple of jears would give us the kind of information we 
require lor the solution of some of the more difficult fishery 
proMems—such as the extent and causes of the wandenngs of 
our fishes, which nursenes are supplied by particular s|iawn 
mg grounds, the reason of the sudden disappearance of a fish 
such as the haddock from a locahty, and in general the history 
of our food fishes throughout the year It u creditable to our 
Government to have done the pioneer work in explonng the 
great ocean, but surely it would he at least equall) creditable tn 
them—and |ierha|>s more directly and iromediatel) probtable, if 
they look f w some such return from scientific work—to explore 
our own seas and our own sea hshenes 
There is still another subject connected with the hshenes 
which the the biol igist can do much to elucidate—I mean the 
diseases of edible animals and the effect upon roan of the vanous 
diseased conditions It is well known that the consumtHion of 
mussels taken from stagnant nr impure water u sometimes fol 
lowed by severe '^mptoms of imtant poisoning which may result 
m rapid death Ihis "musoelling ’ is due to the presence of 
an oiganie alkaloid or ptomaine, m the liver of the mollusc, 
formed doubtless by i micro organism in the impure water It 
la clearly of the greatest importance to determine accurately 
under wfut conditions the mussel can became infeited by the 
micro organism, in what stage it is injurious to man, and 
whether, as is supposed, steepi^ in pure water with or without 
the addition of carbonate of soda will rentier poisonous mussels 
fit for fo^ 

Dunng this lost year there has been an outcry, almost 
amounting to a scare, and senously affecting the market,’ as to 
the supposed connection between uystert taken from con 
tammatM water and typhoid fever This, like the musselluig, 
IS clearlv a case for wentific investigation, and, with my col 
league, Ifrof Boyce, I have commenced a senes of expenments 
and observations, partly at the Fort Fnn Biological Station, 
where we have oysters hud down on different parts of the shore 
under very differmt cnnditionB, as well as in dishes and tanks, 
and ponly at Umversity Collw, Liverpool 
Our obiect u to determine the effect of vanous conditions of 
water onJ bottom upon the life and health of the oyster, the 
effect of the addition of vanous impunties to the water, the con 
dtlions under which the oyster beeves infected vnth the typhoid 
hoallus, and the resulting efftet upon ^ oyster, the penod 
during which the oyster remains iniecUous, anil lakly, whether 
any simple practicable measures can be taken (i) to detennme 
whether an oyster u infened with typhoid, and (3) to render such 
an oyster innocuous to man As Pm Bo;^ and I propose to lay 
a paper upon this subject before the Section, I shall not occult 
fimher Ume now by a statement of our methods and resulu 
I have probably alrea^ sufficiently indicated to you the 
extent and importance of the appln^ons of our sdence to 
Dscsmbsr oyfur 


rorb«, p S47) 
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|>ncticid connected with our fiihing indiutnn But 

if the /ootogut hu gient opportunities for usefolnets, he ou^t 
always to bear m mind that he has also grave responubilities in 
connection with fisheries mvestigations Much depends upon 
the results of his work Pnvate enterprise, public opmon, local 
regulatioiis, and even imperial lemlaUon, may all be affected by 
hu decisions. He ought not %htly to come to conclusions 
upon we^faty matters I am convinced that of all the varied 
lines of rewurch m modem loology, none contains problem!, 
more inteiesting and intricate than those of luonomics, oceano 
graphy, and the fisheries, and of these three senes the problems 
connected with our fishenes are certainly not the lesst mteresting 
not the least intricate, and not the least imporUnt in their bearing 
upon the welfiue of mankind 

Appt\ni\ 

le haul on Tune aj, 1895 (see p 497) 
Calatkta tnlermtdta 


List of bpecies taken in 
SlONOES 
Aenwra, sp 
Hahthotub^, sp 
Cluna it lata 
Suitrtlts domuncttla 
CAo/ina 0 ulata 
Cot IkNIERAlA 
Duorytu conftrla 
Ifaltctum kaUdnum 
iterlulana aiutiua 
LoMmta ar la 
ffykralliHoiua f ilcata 
Camfanulaita terit tllala 
J ajo a damasa 
AHleiHtiilaria ramoia 
AUyoHtum dtgtiatum 
VtrgHlarui mtraktlu 
SanodiftjoH (alenata 
'tagarUa sp 
Adamtt i palUata 
EtHlNODFRMArA 

ThyoHe fusu^ 

Asteriat rnbens 
beiasUr pappo ttt 
b/ukastfr raseus 
PotanupuhiUus 
lalmtptt placfnta 
OpkuKoma ntgia 
O^tathrtx frai,tht 
Amphiura htaju 
OpiuffypAa ci/taia 
O alMa 
Eikimts pkttra 
SMangus purpurtut 
Ackittctaratiim tonUUum 
Brtisopns lynfsra 
Etkitucyamut punllm 
Vbrmps 
Namtrlts 
Lkaloplarus, sp 
SptretPu, sp 
Strpula^ sp 
SaitUa, so 
Owenia fiU/ormts 
ApkradtU atuUata 
Afyna, sp 
CliusrACBA 


Baimus sp 
Cvth^cera ntjvyrr 
Aconttapkams e&ngatus 
Artetr^ui magmtpt 
^spantuu ttnatus 
jMugfodtm 
EaepiaiH* Ikarmua 
Stmkaka r^/Uxu 
LKhamaltitt fttficula 
Aimyx, sp 


Muntda bantJgUa 
i tattiOH tplllMU 

’ilfiiai kytukus nulralus 
Juatkus lorttUensti 
ffvat (tar latiu 
Xantho tuhtr ulaltn 
PoilHiiHi pu illus 
Bupa^urus bernkardus 
/ prideauxu 
/. tuatuusts 


Bouy/oa 

P(h i/luia certtua 
iHhHhpora sp 
CmM cornuta 
Cell pera pumt osa and 
thrte or four undettr 
mined species of Lepn 
lids 

/ hntra itcurtfront 
S tupoceUatui replant 
Ce/lularta Jislult a 
Moli US( a 
Ammta epktpptum 
Otlrea tduhs 
Pt Im maxuHUi 
P optKularn 
P Itiniiui 

Ahhlut modtolus 
ffu ula hucUhj 
tardtum e kinalutn 
1 issteardtum norve. 
tjpruta tsUmdua 
SoleH pelluttdus 
lenus galhna 
lytmta nonegua 
S rokteuktrta pnsmalica 
Atlarit snhala 
Modiolaria marmorala 
baxuata rugtta 
Cktbm sp 
JitHlahum tnlaU 
hmarttmtOaJutnra 
Vtlnhna lavtgtia 
TurrUtUa Urtbra 
Natua aUen 
Fusut anhqnut 
Aporrkau potpebcam 
Ottantus mtmbraitaceut 
Dorn, sp 
Jitltt (tranata 
TVuama plfbua 
Tumcata * 

AsadttUa mrgtnta 
SpteUfptu mttnlana 
Eitgjmi gbitinant 
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ShCTION O 

MBlllAMCAI K.1BNCB 

OppNiNt Adurfss bv L F Vrrnov Harcourt, M a , 
M Inst C E 

The RelaUon of Engineering to Science 
I The selection of a subject for an inaugural address, ncces 
sitated hy the honour confemd upon me of presiding oier this 
Section has been rendered jieculiarly difficult, both on account 
of the numerous able addresses diuvend in post years by my 
eminent prcdecessots in this uAice, and also by the circumstance 
thst the branches of ingineering to nhich most of my pro 
fi-ssional life has been devoted hAic not as intimate a connection 
with mechamral science as some others Momver, whilst 
former Presidents of Section G hase frequently dealt, in their 
addresses, with the progress of those specul branches of engineer 
ing in which they have hid most practical expenence such a 
c urse m the present instance wiuld have exposed me to the 
danger if merely repeating information and reiterating opinions 
already recorded in the fro eedim,s of the Institution of Civil 
bnmneers md in other publications, with reference to maritime 
md hydriulic engineering It has, accordingly, appeared to me 
thit the exceptional ecasion of addressing a galhenng of 
M.ientific |ieisons in 11 f engineers who testify their interest m 
science by attending these meetings would be best utilised by 
c nsidenng the relali n that engineering in general and 
manume an 1 hydraulic engineering in particular Tiear to pure 
science and the means ly which progress m engineering 
»lencc might be best promoted, and its scope and utility in 
creased 

In additi m to the )fl quoted definition of eisil enginesnng os 

the trl of directing the greit sources of power in nature for 
the use anl e insenienee of man Thomas Tredgold also 
lefinel it in 1828 as that niactieal application of the most 
important pnnciples if natural philosophy which has m a eon 
siderd le degree realised ihi anticipations of Bacon and changed 
the aspect and state f aftairs m the whole world If the in 
fluence of engineenng could lie thus described in l8a8 when 
railways and steamshqis were in iheu infancy and the electric 
tele{,raph and the \anous modem applications of electricity and 
mignetism had not r me ints existence, how far more true is it 
at the present day when the lanous branches of engineering 
ha\e attainel suih a roancllous deselopmtnt' Tred^ld also 
realise I at that early late that the resources of the engineer 
must be further directed so ns to cope with the mjunoiis forces 
if nature such as fl ols storms, and unsanitary c mditions, and 
I thus protect men fr m hirm as well as prom te their well being 
M reoaer he foresaw the great capabilities of development 
jx sscssed by engineering and its dependence on science, for 
nc stated that the real extent to which eisil engineering nuiy 
I be applied is limned only by the progress of science , its scope 
an I utility will be increaseil with eiery discosery in philosophy, 
and Its res nirees with esery mvention m mechiiiical or cheniK^ 
art since its bounds are unlimited, and equally so must be thi 
researches of its profess >rs If the full significance of these 
statements may be accepted as correct, engineeis might fiiirly 
claim t > base a right t > say, “ As engineers we are necessarily 
men of science, and n > branch of science is outside our pre 
since It might, h iwever be said that no engineer vnth hu 
absorbing pr ifessiim il as cations, would has e the lime 11 acquire 
even the nidiments of the pnncipal branches of saence with 
their ever increasing deselopmenU, to the study of each of 
which the hfe work t f many earnest searchers into the secrets 
of nature is wholly des ited Nesertlieless a few branches of 
science, such as physiology biology, and botany, appear to be 
beyond the sco^ of practical engineering, whilst a moderate 
acquaintance with some Hhers ini^t suffice for the needs of the 
enpneer, except in certain special branches, supplemented as 
It can readily he by the adsice of a specialist in complicated 
cases 

Among the branches of science nsoesMiry for the engineer two 
may be rwarded as of the h^est importance, namely, mathe 
mabes and^ysics, upon which the science of engmeermg mainly 
depends, and snthout an adequate knowledge of these, no per 
son should, be able at the present day to enter the profession of 
a civtl engineer Other smenoct of consideimble though of com 
pentiaeiy minor, importance to engineers in general, are 
chemutiy, geolo^, and meteorolaQr, nut each of these arnumes 
an enhaoM vhhie in special branch of engmeenng 
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Matiummtus m Atlatun !» Emgtimruig —The pre etnmeot 
importMice of nwthcnatica in lelation to engineenng may be 
needed m fiiUy wte blnJi fd , and a Preudeot of the Inctitution 
of Uvtl Enffinecn woald not now tell a pupil, at their first 
interview, that he had done very well without mathematics, a 
remark made to me by a justly celebrated engineer over thirty 
years ago 

Surveying, which u the handmaid of civil engineenng, dmiends 
upon the pmaples of geometry for its accuracy, and ordinary 
tnangulatlon, geodesy, and the raped method m surveying and 
taking levds m ron^ country, known astacheometry, are based 
on mgooometry and aided hy loganthms Tacheometrv, indeed, 
thoum earned out bymeansof a speoalW constructed theodolite, 
may M regarded as the practical a{>i«Kation of the fomiltar 
problem m tngonometry of finding tne height and distance of 
an inaccessible tower A proposiUon of Eucud forms the basu 
of the simplest and speediest method of setting out circular curves 
for railways, whilst astronomy has been reswted to for facihtat 
mg surveying m unexplored regions. The laws of statics are 
involved In tne design of bridges, especially those of large span, 
and also of masonry dams, roofs, floors, columns, tai other 
structures, whilst tomon, mtemal ballistics, the trajectory e£ a 
projectile, the forces of impact, and the stoppage m a railviay 
tram are dynamical problems Hydrostatics and barodynamics 
provide the foundation of hydraulic engineering, though, owing 
to the complicated nature of the flow of srater, observationf and 
experiments have been necessary for obtaining correct formula, of 
discharge (>eometncal optics has been employed for deter 
mmmg the forms of the lenses for giving a parallel direction to 
the rays proceeding from the lamps of a Imhthonse, in aecrad 
ance witn the pnnciples laid down by Fresnel The theory 
of the tides, the tide tables giving the pointed tidal nse at the 
iwincipal ports, and wave motion—questions of considemble 
importance to die harbour engineer—depend upon mathematical 
and astronomical calculations , whilst the stability and rolling of 
ships, the lines for a vessel of least resistance m passing threwgh 
water, and the dimensions and form of screw propellers, to 
obtam the greatest speed with a given expenditure of power, 
have been determined by mathematical considemtioiis aided by 
experiment Electrical engineering depmds very largely upon 
mathimatical and physical problems, guided by the remts of 
practical experience and the possimbt^ of the commercud 
success of the first Atlantic cable, depending upon the rate of 
transmission of the signals and the loss of elwtncal mtensity in 
that long journey, has been shown by Dr John Hopkinson in 
his "James Forrest ” lecture, to have been determined by Lord 
JCelvm by the solution of a p^ml differential equation {ProcetJ 
tngi Inst C £ Yol cxviu p 339) 

All branches of aj^ilied mathematics have, accordingly, been 
utilised by engineers, or, as in the case of several genem prm 
mples and tidal caleulations, Iw mathematicians to their beiMt, 
but graphic statics will probably gradually supersede analytical 
methods for the calculatimi of ktresaes, as more mpid m opera 
tion, and less subject to errors, which are also more easily de 
tectri in gmphic dwgrams Pure mathematics, m its higher 
branches, afgiears to have a leas direct connection with engineer 


certain branches, as, for instance, probabilities, the theory of 
numbers, the tracing of curves, and some of the more abstnise 
portions of the subject, may be dispensed with 

us EeMttn it EDgtnemMg has been 
placed after mathematics, u many physic proolems are d^er 
mined by mathematies, but in several reaped physics, with its 
very wide scope in its relation to the various prop^es 
matter, u of equal importance to engineers, for there are few 
problems in engmeering m which no part is borne by (foyaical 
consideratioiis 

The surveyor avails himself of physics when heights are 
measured by the barometer, or by the temperature at which 
water bmls, and the spirit level is a ptmmal instrument adapted 
by the surveyor for levelling across land Evaporation, con 
densatwa, rim latent beat are of great importance in repud to 
the tSamaej of stea m engines, and the expansive force oi the 
gases g eneiMted or exploded, the diminution of finction, and the 
retantfcm of the heat developed are essential elemenU in the 
econo m ical working of heat enmnes. Allowaiiee for expanamii 
by heat and contraction by cold has to be made in all laige 
Structures, and deflections due to changes in temperature have 
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to be taken mto account The temperature, also, winch de 
creases with the devation above the sea level, and the distance 
from the equator, hmits the height to whieb railways can be 
earned without danger of blockiM by snow , whilst the tem¬ 
perature, by mcreasuig about t* F with ov^ 60 firet below 
the surfiice of the earth, limits the depth at which tunnds can 
be dnven under high mountain langM Congelation of the 
soil is employed, as will be expfadned by M Oobert, In 
excavations through water beanng strata 

Compressed air is used by engineers for excluding the water 
from subaqueous foundations, so that excavations can be 
made and foundations laid, at considerable depths below the 
water level, with the sanM certamty as on dry land The 
compression of air, and its subsequent absorption (H heat on being 
libemted and exp^mg in a diamber, are employed for re 
fngemtmg the chambers in which meat and other perishable 
suppbes are preserved Compreased air is employed for working 
the Mnng muhinery in driving long tunnels through rock, and 
provides, at the same time, means of ventilation, and it also 
serves to convey parcels along pnenmatK undeiground tubes 
Moreover, the compressed air and vacuum brakes are the most 
efficient sterns of automatic and continuous brakes, which have 
done so much to promote safety in railway travelling, and in 
reducing the loss of time in the pulbng up of frequently stopping 
trains The production of a more peifSKt vacuum than can be 
produced by the ordinary air pump, have been supposed 

to be merely an interesting physical result (/asims/oi the 
Chemical Society, June 1864), but, in ffet, the preservation of 
the heated filament of carbon in the incandescent electric light 
has been rendered jxMsible only by the fiir more perfect vacuum 
obtained by the Sprengel vacuum pump, by which the air u 
exhausted doam to so low a pleasure as a two hundred millionth 
of an atmosphere 

The illuminating power of different sources of light n of great 
importancL m deternumng thi distance at which the concentrated 
mys from a lighthouse can be rendered visible, as well as m 
relation to the lighting of stseeu and houses and the re 
frangibility of the rays emitted, or the notnic of their spectrum, 
should not be distegsrded, as npon this depends the power of a 
light to penetmte mist and fog which cut off the mys at the 
vraet end of the spectram, and have comparatively nttle m 
fluence on the least refraiigible red rays (Prvctemiigt Inst 
C F , vol hit pp 145-148) The effect also of the coioanng 
of lights on their viubibty is of mterest m determlmiig the 
shades of colour to lie used for sqpnals sad dup lights, ana also 
the relative power of the bj^ta required for different colours to 
secure equai illuminating power Distinctions of colour are 
esMntial in these cases, but for distinguishing lighthouses, the 
use of coloured glasses has been abandoned, on account of their 
impairing the l%ht emitted, and the desired mdieation has been 
eff^ed by varyiiw the number and duration of the flashes and 
eebpaes m each lighthouse The detection of colour Mmdness 
is of interest to engmeers, u this physical infirmity mcapaci 
tstea men from acUng as engme drivers, signalmen, or navigst 
mg seamen Die um of coeapreased oil gas enables buoys and 
b««cons to give a vraniing or guiding t^t fbr about three 
months without reqninng attentwn , and the electric light has 
acceletated the pasaige throuA the Sues Canal front 314 hours 
to ao hours, and has greatly mereased the capaaty of the canal 
for traffic by enabhw navipUion to be earned on at night The 
electric light also amids an excellent, safe, and cool light m the 
confined cabins on board iMp, in the headings of long tunnels, 
and m the working chambers filled with compressed ahr used for 
smkmg subaqueous foundations 

Acoustics might seem to have httle relation to engineering j 
but the soundnea of the wheels of a tram are terted by the 
noise they give when strode with a hammer, wanuim notes are 
emitted by nulwmy and steamship whistlas, the fariwni on 
board ship, and the whittling and bell bum employed fix 
markiim shoato or the navigable channel , whiw the strOung of 
bells, the blast of steam and the explosMn of comprosed 
gun cotton cartndgM and rackets indicate the position of 
bouses in ftaray weather' The most powerful sounds that can 


range as compared with , tot, under ortUnaiy conditMOS, 
the most powerful nren cesses to be audible at a distance of sue 
or seven miles, whilst the tiansmiaaion of sound is very nrndi 
oOected by the wind and the c^odttian of the atmosphara It 
seema pdaable that load dctonatMoi at abort mtervals asay bo 
morescadily heard than the eootlnnoni blast of a steam ttiiaiptt. 
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Electnesl cngueemig u voy mtmwieiy connected with 
piqrwci, fei It really u the apphoOum of eiectncitv to mdustnal 
putpoa w The very cloie relation between electneity and 
magnetitini dlic o vered by Oented in iSao, and further eatab 
luhed by the remadcabte naeaichei of Faraday, hai led to the 
pieeent eyetem of generatne electricity by the relative move 
ment of coded coodnetora and electro magneta, in dynamo 
electne machinea worked by a ateam engine or other motive 
power The eleetneal current thus general can be tranamitted 
to a distance wi& little loss of energy, and it can either be used 
duectly for lighbfC I7 arc or incandescent lamps, or be recon 
votted into mechanical power by the intervenUon another 
dynamo Electricity is also emi^oyed for the simultaneous 
finiv of a senes of mines, at a safe dikancefrom the site of the 
expfosion 

The convertifadity of heat and eneigy, mdieated by Mayer, 
forms the basu m thermodynamics, and the mechanical 
equivalent of heat, a phiwcal problem of the highest mterest, 
deteimmed by Joule m I&t3, furnishes a measure of the amount 
of work that can be possiUy obtained by a given expenditure of 
heat in heat engmes 

The above summary indicates how the dtscovenes of phyuck 
are appU^ to many branches of engineerr^, and a knowledge 
of the laws of phyi^ and of the results ofifoysical researches, 
appears, therdbre, essential for the successful prosecution of 
engineering works. The very intimate relation of mechanical 
saence to mathematict and physics, and the indebtedness of 
engineers to men of science outnde the ranks of their own pro 
feasion, are, indeed, evideneed by the roll of the Presidents of 
Section G, containing the names of Dr Robinson, Mr Babbage, 
Prof WUlis, Prof Walker, and Lord Rosse 

Cktmuhy m Attahtn U Enguutruig —Gas making u m 
reality a chemical operation on a large scale, consisung in the 
destructive distillation of coal, the purification and collection of 
the resulting carbuietted hydrogen, and the separation and 
utilisation at the residual products Chemistry, according^, 
holds a very important {dace in the requirements of the gas 
cnguieer 

The maou&cture of iron, steel, and other metals, and the 
formation of alloys, are essentially chenucal operations, and the 
Bessemer and Gllchnst (xocesses, by which steel is (trodufed in 
large quantities directly from cast iron, by eluninatiiig a poruon 
of UK carbon contained ra it, and also the mjunous Impurities, 


ethod of removing the carl 
i», and then combining a 


silicon and pho<|>borus, m plaM of the former costly and circuitous 
method of removing the carbon from cast iron to frirm wrought 
■ proportion of carbon rnth 
— - based on defimte chemical 
chemical knowledge for their develop 

Chemical analysis is needed for deteimining the punty of a 
su|>ply of water, or the nature and extent of lU oontaminatioo, 
ano Dr Clarke s {xocess frir softening hard water, by the ad^ 
tirm of lime water, depends u{xm a chemical reaction The 
methods, also, of purifying water by filtration, shaking up with 


Cements and mmtais depend for their strength and tenacity. 


the chemical changes whuh occur The value of Portland 
cement requires to te tested quite as much by a chemical 
analysis of iu conuxnient pans u by the duect tctiaile strength 
of itt bsiquettes, for an apparently strong cement may contain 
the elements of its own disruption, in a moderate proportum of 
magnesia or m an excess at ume The chemical cha^ which 
has been found to ooeur in the Portland cement of very porous 
concrete exposed to the percolation of sea water under consider 
able pressure, by the substitutioo of the magnesia m sea water 
for the lune m the cement, if proved to take place even slowly 
I, would rendsf the duration of the 
___jted with Portland cement very pre 
te the abandonismu of ttus very oonvement 
matenal by the maritime engineer 
Estdosivcs, whicb have rendered such imperfent asmees to 
engine in the dbostroedoo of works threiigh rock and the 


wm umeace, form an important braneh of_ 

The uses of gua-oottsn as an exploaive aomt, tboo^ not for 
euna, have beew gasatly extended by the fovernkmtiom of Sir 
nedlKiek Abd, and by the discovety that it eaiiM dptonated, 
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when wet and unconfined, by fulminate of metenry, udulst 


likely, by lU application to fireaima, to piodace important modi 
ficationa m the conditions of wsrfere. The progress achieved 
by chemists m other forms of explosrvei has brm marked by 
their SttccesBve mtrodnction for blasting m huge migineeriiig 
works. Thus the lemoval of the rock m dnvmg the Mont 
Gems timnei, in 1857 71, wu effected by ordinary blMtiiM 
powder, whdst the excavatioo of the longer St Oothard tnnn^ 
In 1873-83, was Bccomplnhed by the more efficient explosive 
dynamite (Puctedmgi /ntt C ^ , vol xcv p 366) Moreover, 
the ^fiist great blast for removing the poitian of Hallett's Reef 
winch obstmeted the approach to Hew York Hatbour, was 
efleeted nismiy by dynamite, together with vulcan powder and 
rendrock, m 1876 , whereas the far larger Flood Rock, m mid 
channel, was shattered in 1885 by tackarock, a mixture of potaa 
Slum chlorate and nitrobenim, and a much cheaper and a more 
efficient explosive underwater than (dynamite t/iul, tul xcv 
m 367-370) RacVarock IS one of the senes of safety explosives 
first investigated by Dr Sprengel m 1870, whKh, consuting of a 
solid and a liquid, is safely and easily mued for use, and these 
m a teri a ls ,'being hiurmlem prevwusly to theu admixture, can be 
stored m large quantities without rtik {Jauntal ef tke Chtmual 
Society, August 1873) The cost ahio of thu, large blast 
was gr^ly reduced by the sympathetM expilasion of the bulk of 
the caitndges by the aetonation of a senei of pnuiary exploders, 
placed at intervals along the gallenes and film fcunultaiKou*ly 
by electneity from the shore 

The uolisatton of sewage belongs to agncnltuial chemistry; 
and the deodorisation of sewage, and lU conversion into a 
commercial manure are chemicu procesaes The disposal of 
sewage by irrmtion is a branch of agriculture, and the innocuous 
character of the efSuent fluid, diiclmrged into the nearest stream 
or nver, haa to be ascenamed by chmical analysis Chemists 
have tlK opportunity of benefiting the community, and at the 
same tune acqninng a fonune, by discovenng an economical and 
efScient (nocess for converting aewi{» on a Urgescale^ into a 
profitable saleable manure, so that inlaiid towns may not have to 
diapoae of thnr sesinge at a tosa, and that towns situated on 
tidal estuanea or the sea coast may no loi^r discharge thor 
sewage into the sea but dutnbute u productively on the land 

The purifying of the atmosphere from smoke, rendered in 
creasiogly expedient by the growth of populatioo, and the pre 
venbon of the dense fogs caused by it, by some {micucal metbod 
for mote thoroughly consuming the solid paibcles of the fuel, 
still asrait the combined efforts of chemuts snd engineers 

Gtehn m Kehium t» En gin ee ri ng —A knowleds» of the 
soperfictel strata of the earth it important for all undeiground 
arorks, and essential for the success of mining o{ieTatioiis. 
Geology is indispenMibie m directing the scaich for coal, iron 
ore, and the various metals, and the existence of faults or other 
dtsturbances may greatly modify the conditions The value of 
geolon to the emneer is not, however, confined to the extmc 
tion of mmeraU, for it extends, more or less to all works gomg 
below the torfece 

The svater supply of a district, in the absence of a suitable 
nver or stream, is dependent on the configuration and geology 
of the distnct, and the spread of London before the extension 
of waterworks, u pointed out by Prof rrestwith, had to be 
confined to the lumts of tha gravel subsoil, in whuh shallow 
wells nve access to the water arrested ^the stratum of under 
tying London clay Thi sinking also ofdeep wells for a supply 
of water, and the depth to wbm Useey should be earned, are 
determufed by the nature of the formation, the position of feults, 
and the sUiiation of the outcrop of the water beantig stratnm 
A geotogical examination, etoieover of a ute proposed for a 
r ese rvoir, to be frmned 1^ a reservmr dam across« valley, has 
to be made to ascertain the afaeence of fissures and the soundness 
of the foundation for the dam 

In the dnvmg cA long tunnels, the nature and hardness of the 
strata and tbor dip, the prospects of slips, and the posailality of 
the influx of la^ vedumes of water, are geological con 
sidefations whicb affect the dethms and the estimates of cost 
The ekeavatMiis also of larm nAsyay cuttings and ship canate 
are consuletably affected botfeas legarda theu side slopes and 
coat, fa|r tiM naWre and condition of the strata traversed 

Metierekgy in Kelotien te Engineering—Tba maximnm 
pretson that soay be exerted by the wind has to be allowed for 
tt falciilaritig the stiams which toofin bridges, and other stme* 
tureeaiOllaililetobave to bear in exposed utuatlons, and eon- 
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tmuous records of anemometers for long periods are required for 
determmiriK thu pressure The force of the wind also, and the 
directum, miration, and period of occurrence of se\ere ^es, are 
important to the mantime engineer for estimating the effect of 
the waves m any special locality, for determining the quarter 
from which shelter u needed, and for ascertnimng the seuims 
most suitable for the execution of harbour works the repair of 
damages and the carrying ont of foundations of lighthouses and 
lieacons on exposed rocks The harbour engineer must, mdeed, 
of necessity be somewhat of a meteorologist, for the changes m 
the w ind and weather, the oscillations of the barometer, and 
the signs of an approaching storm are indications to him of 
approaching danger to his works which he has to guerd against, 
for the sea u an insidious enemy which soon discovers any weak 
spot and may in a few hours destroy the woik of months 
rontinnous records of rainfall, as collected reguUrly by Mr 
Symons from numerous stati ms in the United Kingdom, are 
extremely valuable to engineers for calculating the probable 
sverage yield of water fr im a given catchment aiea the greatest 
md least discharges of a nver or stream, the sire of drainsge 
channel needed to secure a low lying area frr m floods and the 
amount of water available for storage or irrigation in a h)t, and 
distru-t The loss i f water by evaporation at different penods I 
of the year, and under different conditions of soil and climate, 
the effect of i>ercolation m reducing evaporation and the 
influence of forests and vegetation in increasing the available 
nunfill, while equalising the flow of streams are subjects of 
equal mterest to hjdraulic engineers and meteorologists 

Countnes penidicall) visited by hurncanes, cjclones, or 
euthquakes, necessitate special precautions and special designs 
for struetures and every additional information as to the force 
md extent of these visitations of nature is if value in enabbng 
engineers to provide more effectually against their ravamn 
fitnefitt oitUtrrfd by Etigin ert u^t Eut e ’!aeti t 1 ngtneer 

ing IS gene rally concerned in the applicnti m of the researches of 
science for the lienefit > f mankind and nut in the extension of 
the domain of jure science whith necessitates greater concen 
tration of attention and study than the engineer in practice is 
able to devote to it h n|,ineers however, though never able to 
repay the ever increasing dell of gratitude whiih they owe to 
past and present investigators of science except in rinderint, 
these abstnut researches of practical utility, have nevertheless 
been able incKienfally to promote the prog^ of science Thus 
mechanical science by the e nstruction u? calculating machines 
the I laniineter, integrating machines the tide predict ir and 
tidal harmonic analyser of Lord Kelvin the self registermg tide 
gauge, and various other instruments, has hghteiied the labours 
of mathematicians whilst excavations for works and borings 
have assisted the investigati ns of geologists The mechanic^ 
genius of I Old Kosse led m unly 11 the success of the gigantic 
telescope, which has revealed si msny secrets of the heavens 
and the rapidity of 1 icom ition due to the labours of engineers, 
has greatly feeditated astrm inicol observations and physical 
discoveries besides promoting the concourse of scientific men 
and the diffusion of knowledge 1 leancal engineering, more 
over is s I clisety allied to electrical physics that the develop 
ment of the one necessarily i romotes the progress of the other 
The observations also conducted by hydraubc and mantime 
engineers in the course of their practice aid m extending the 
statistics upon which the science c f meteorology is based 
LHgtneeniti as au Expcrmuntal inwiu -Kngineenng, so 
for as It IS baM on mathematics is an exact saence, and the 
strains due to givoi loads on a structure can be accurately 
determined but the strength f the materials employed has to 
he ascertained before any structure can be properly designed 
Accordingly^ the resistance of materials to tension, compression, 
and flexure, has to Ix, tested md their limit of elastiaty and 
breaking weight determined 1 hum, previously to the construe 
turn, by Kobert Stephenson rf the Britannia luUilar Bridge, 
the first wrought von girder bridge of large span erectM, 
numerous expenmeotv on vxnous forms of wroimht iron were 
earned out by that eminent mathematician and mechanicaui 
Eaton Hodgkinson, who had previouslv indicated the prop« 
theoretKot fonn for cast non girders, and to whom the success 
of the bn^ across the Mens? Straits was m great measure due 
(“The Britannia and Conway Tubular Bridges,’ Edwin (^rk, 
vol 1 p 83) Besides the numerous tests always now made ^ 
the mafeWMit employed dunng the progress of any large 
engineenog work, railway bndgra are also sufoected to severe 
test loads befora being opened for pulfoc traffic, by which the 
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safety of the structures and their ngidity, as measured by the 
amount of deflection, are ascertained, serving as a guide for 
subsequent designs 

Numberless exjienments have been made on the flow tA water 
m open channels, over weirs, through orifices, tnd along pipes, 
and the influences of the nature of the bed, the slope, d^h, 
and sue of channel have been mveati^ted 1^ various 
hydraulicians Mr Thomas Stevenson measured the force of 
waves at some places on the Scotch coast (' The Design and 
Construction of Llarhours Thomas Stevenson, ^ ^ pp 
53 56) Prof Usbome Reynolds has exammed the laws of 
tidal fl >w in a model of the timer estuary of the Mersey, and in 
specuilly shaped cxiidnmental models (“Bntith Anociation 
Reports f r 1889, 1890, and 1891) and I have found it 
possible in smell workmg models of the Mersey and Seme, 
not merely to reproduce the configuration of the bed of the 
estuary out to sea, but also t j observe the eflTects of diflirent 
forms of training works m modifyi^ sandy estuaries ‘ 
Mr William brouue after his retirement from active practice, 
devoted his tbiliues to expenments on the motion and rexistancc 
of ships in watei which rave proved of mestimable value to 
the naval architeet and which formed the subject of hu 
presidential a 1 Iress to this Section in 1875 

Llectncal engineering is specially adapted for experimental 
investigati n and in this branch theoiy and practice are so 
closely alhe I thil some of the most emment exponents of the 
theory of the subjtx-t such as Lord Kelvin and Dr Ilopkinson, 
have dev el ped their theories into pnctieal results In must 
other brenches the investigat ir is generally distinct firom the 
engineer in Kr(,e j ractice, but it may be safely said that an 
abk. iilvcsti|,at >1 and geneialiser m eiqpnecnng science, as, for 
instance the lUe I rof Kankme, accomplishes work of more 
value n the jiufession at large than the practical engmeer, 
wh m the wsrlds estimalim appears the more successful 


h very 1 ranch of cn(.ineermg science is more or less capable of 
1 eingadvanrel ly exptnmental investigations and when it is 
home in mm 1 tbit the force of waves, the ebb and flow of tules 
s the mfluences ■ f Iraimog works in estuaries, and the 

_ if ships at sea have lieen subjected to experimental 

research it xipiiis impossible ti assign a limit to the range 
of expenments as 1 means of extending tngineenim knowledge 
I r iblems 1 f c nsiderable interest, whiM can only be solved oy 
exjienments or 1 y t >mi>rehensive generalisations from a number 
of examples must frequently present themselves to engineers in 
the c uise f their practice, as they have t> myself and 
engineers w iil 1 render a great service to the profession if they 
w luld follow up the Imes of investigation thus suggested to them, 
in the true spirit f seientihe inquiry 
lailatt if Woik durtoNsgU lofS tetUtJic CtHsukraitOHf — 
Before the amount and distnbution of the stresses in structures 
sre thoroughly understood a disjjosition was naturally evinced 
err on the siile f excessive strength , and the matcnals in the 
inous parts i f the structure were not suitably proportioned to 
e load U he borne, resulting in a waste of materials and too 
n expcnliturc on the works Thus some of the early 

- ' - n bjiam exhibit an excessive thick 

-- — - ’ ^1 on the 




day punt 
«s, the o 


^ I not properly distnbuted Boldness engenderM by 

increased cxpmence, and dictated by me- '- 

tended to nuke the engineers of the p 
opposite course and under these arm 
ealculation of the strains, the exact strength of the materials, 
1 a stnet appreciabon of the physical laws afTecUng the 
draips become of the utmost importance 
Tne failures of many bridges may be explained Iw erroii in 
desip, defects in construction, or by economy carrM beyond 
the umits of safety m pudung forward railways in undeveloped 
countnes, but other fiulnres an attnbutalde to a disragard or 
underediination of the mfluence of physical o 
is due to uni 


of the bridge, and was loadcquat^ proved against by the 
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small tnuisveise width of the piers in proportion to their height, 
whl^ were further weaken^ fay faad workmanship m the 
tmcuig of thmr oolumns. The bursting of the Bouzey masonry 
dam in France this year must be attrUiuted to an inadequalt 
thickness at part of the cross section, producing a tensional 
sttam on the inner face with the reservoir full, aided fav the 
instabihty resulting from a fissured foundation The overthrow 
of t^ outer arms of the Madras breakwaters, during a cyclone 
in iKl, may be traced to an inadequate estimate of the forct. of 
the waves in a storm, in deep water, and with a great fetch 
acroH the Indian Ocean, beating agsinst the portions of the 
breakwaters directly faang thtir course, for these outer 
portions, running nearly parallel to the coast line, 
were not made any stronger than the inner portions 
idaced at right angles to the shore and the direction of the waves 
and situated for the most part in shallower water The erosi n 
of the bed of the (langes Canal on the first admission of the 
water, necessitating the erection if weirs at intervals to cheik the 
current, resulted from an error in the calculated discharge of the 
channel snth the given inclination and the consequent undue 
velocity of the stream, producing seour The failure of the jetty 
works at the outlet of the Rhone to effect any perniinent 
deepening of the channel over the bar was due to the unsuit 
able direction mven to the outlet channel in view of the physical 
conditions of the site and the concentration >f all the discharge 
and consequently all the alluvium earned down, uito a single 
mouth whmbv the rite of deuc^l in front of this outlet has 
been consideraidy increased The excessne tost, and ctiise 
quent stwpage, of the Panama Canal works though due t > a 
vanety of causes, must be partly attnl utetl to want of due an 
sideratiun of the strata to be exeat ated for a cutting of 300 feet 
in depth, which may be possible in rrek, becomes impracticiMe 
when a considerable portion has 11 be executal in tery 
treacherous clay 

Occasionally failures of works may be attnbuted to <\eej 
tional causes or peculiarly unfavourable conditions but in most 
cases, as in the instances given above, they are the result of 
errors or deficiencies in design, which might have licen avcidal 
by a more correct appreciation f the physical oniiti ns 
involved 

Saent^c Thitiniig af Fug$» er In most professions ore 
liminary tiaimng in those branches r f knowled^ calculated to 
fit a student for the exercise if his pr fission is consisted indis 
pensably necessary and examinations to test the prohcienry f 
candidates have to be jiassed as a necessary qualificati n fir 
admission into the Army Navy, Church Civil bervice and both 
branches of the law Sjiecial tan is taken in semiring an 
adequate preliminary training in the case of persons towh in the 
health of individuals istobeentnistid not merely by experience 
in hospitals but also by examinations in those Inanches 1 f 
science and practice relating to medicine and surgery liefore 
the medical student can hi^me n cjualified piaetitioner If 
so much caution is exercisal in protecting individuals from I eini, 
attended by doctors possessing insufhment knowledge of the 
rudiments of their profession, how much more necessary should 
It be to ensure that engineers are similarly qualified, to whom 
the safety and well being of the community, as well as Urge 
responrilnhties in regai^ to expenditure, are haW t> be 
entrusted 1 The duty of the engineer is to apply the resources of 
nature and science to the material benefit and jirogress of 
mankind , and it, therefore, seems irrational that no guarantee 
should be {vovided that persons before becoming engineers 
should acquire some knowledge of natural Uwa, and of thi 
jmnajdes of those sciences which form the bans of engmienng 
The Institution of Civil h i^neers hrs, indeed, of recent ytars 
reqmted tome evndence of young rain having received a good 
education befiire their admiwn into the student cUk but soim. 
of the examinations accepted oa snfficiint for studentship, such os 
a degree in any BntiA umversity aflord no eertointy In them 
selves that the persons who have passed them possess any of the 
qudificatwns requisite for snei^eer and it is quite unnecessary 
to become a student of the Inatitutiun m order to become on 
engineer The Council of the Institution has no doulii been 
hitherto deterred from proposing the establishment of an 
euminatum m mathematics and natnial science, a# a necessary 
preliminary to becoming an enmneer, by the remembrance that 
some of the moat disunipusliea engmeers of early days m this 
country were self laujf^t men , but since those days engineermg 
and the eeieiiccs upon which it u beaed have made marvcHoua 
advances j and m view of these developments, and the cxceHent 
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theoretical tiainmg given to foreign engineers it is essential that 
British engmeers if they denre to retom their jiresent powtsan m 
the world, should arrange that the recruits to their ptoftssion 
may be amply qualified at their entrance m theoretical know 
led^, m order to preserve the standard attained, and to 
be m a positinn to xchieve further progress No amount 
of preliminary tnuning will indeed, necesmnly secure 
the suceess of an enginetr any more than the greatest pro 
fictency srould be cert-un to lead the medical student to renown 
as a jMysKian or surgeon , but other conditions being equal, 
It wiu grtally promote his prospects of advancement in hu 
fwfession, and his utility to his colleagues and the public 
The engineers of the pewt achieved great result! in the 
then early dawn of ingimenng knowledge by sound common 
stnsc, a ready grasp of hrsl pnnaples and of the essential pointt 
of a quest! >n, capacity f r nqninng knowledge, power of 
mansging men and impressing them with confidence, and 
shrewdness in selecting c mpetent asMStants Ihese some 
qualities arc still neeilecl f>r success m the present day, coupled 
with sn opportunity of exhibiting them , but far moreknrwledm 
of rruithematics and ither sciencea la requireil now, owing to the 
enormous advances cfiectcd if the prugrw of engineering science 
IS to be mamtainal h ven thoun m some bn^hes, engineers 
in large practice nmy not have the time, or retain the reouisite 
facility, tor solving intricate mathematical problems they stiould 
be alile readily to conqrchend the full bearing of the principles 
presented ind lu un Icrstand the nature of the solutions mt before 
them which nothing but the scientific fimulty implanted by early 
training m mathematics and physics can ailajuately secure 

A quahfjing exsniinati >n for enmneers would usefully stop 
persons at the outset from entenng the profession, who failed to 
evince the possessi in f the aquisite preliminary knowledge it 
would indieste b> the subjects selected the kind of trsimng 
liest calculated to fit a person to become a useful ei^neer and 
It would protect the juMic, as far as prvcticable, mm the in 
Junes or wiste of money th it might result from the mistakes of 
ill qualified enginiers 

Sf emit tHi, m EngiHeertni, Some branches of engineering 
hive f>r a long time lieen kept distinct from others such as the 
constructim if stesm engines locomotives, and manneengmes, 
shipbuilding heavy vrdnance, hydraulic machinery, and other 
purely mecnanicsl works one or more of which have been 
treatM ss specialities by certain firms and also gas lighting, 
and m ire recentl) elertnc lighting In the department how 
ever of civil engineenng in its narrower signification as distin 
guished fr m mechiniiil cngineemm en{,incers of former 
times were regarde 1 as cqualfy quabl^ to undertake any of 
the branches f pul lie works, and thi same engineer ought 
be entrustiil with the exicution of roads, railways, canals, har 
bnirs, docks, sewerage works, and waterworks while even 
steamships were n I excluded from the calegoiy in Brunei s 
practice Iht en|,iniir jt today, indeed would be lacking 
that important factor for success, common sense if he declined 
to execute sn> class c f w irks which he might lx. asked to under 
toke vnd x vsnety if w rks is very usefol to the engineer in 
enisiging his views and experiena, as well os in extending the 
range of his nraclice The tendency however, now in 
engineering, as In medicine is for the engineer s prvctice to be 
confined to the special I ranch in which he had had most 
experience, a result which cannot fail to be lieneficuil to the 
imbhc, and cakulsted to promote the progress of each branch 
The powers of the human mind are too himted and hfe is too 
short, for engineers t j be able to acquire, m the present day, 
cqruil proficiency in the theory and practice of the several 
branches of engineering science with their ever widening scope 
and development, and as in the domam of xbstract science, 
general progress will be best achieved in engmeenngkscience by 
the concentration of the energies of engineers in the advancemeDt 
of thew special bne of prvctice 

Vuliu af Camgrftset an ^ptctnl Branchtf^ EngtHttrtng — 
The acope nf engineering saence la extending so fiut that it u 
impoxsiwe for the Institution of Qvil Engineers, which, as the 
parent society, embraces every branch within its range of 
sub^ecui; to ipve more than a very himted Ume for the con 
sidafation and discussion of papen relating to the non 
medumiqpl brandies of the pcoAssioii comprised m public 
works Mediameal, electrical, and gas engineers have special 
societies of iMur own for advancing thmr knowledge and 
pubdshutg thefr views and experience, while sharing equally 
With the other brandies m the benefits of the older Institution. 
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Congresses acrordmgly afford a valuable opportunity for 
railwey, lijdraulic, and sanitary engincera of espreaaing 
thtir TitWb, and enlarging Iheir experience by consultation 
and discussion isith engineera of sanous countries My 
ex)ierience of the su mantime, inland navigation, and water 
works international congresses I have attend^ in I ngland and 
ibrond has consinced me of the very great value of such 
meetings m collecting information, comparing views, and 
obtaining some knowledge of foreign works and methods, whilst 
the acquaintances formed with some of the most celebrated 
foreign engineers, afford opportunities of gaming further infor 
mation about works abroad, and deriving expenence from their 
l>rogress and results 

IlUrature Lvwvcrs have lieen defined as per 
suns who do not poshessa knowledge of law, lait who know 
where to find the law which they may require It may be hoped 
that a similar definition is not applicable to engineers , but with 
the rapid increase of engineermg 'iterature, it is most desirable 
that engineers should be able readily to refer to the informition 
on any special subject, or descriptions of any executed works, 
which may hive been published Much valuable matter, how 
ever, is buried m the proceedings of engineenng and scientific 
societies, and in various jwblications , and ollen a considerable 
amount Df ume is expendeil in ffuitless search This great waste of 
time and energy, ind the loss of available informalion involved, 
led me a few years ago to suggest that a catalogue of engmeenng 
bterature ought to Ik made, arranging the lists of puhlications 
relating to the several branches under separate headings There 
IS a pmisibilit} that this arduous and costly task may be partially 
■ueomplished m separate volumes , and, at any rate, the first 
step has been effected by the publication, undtr the auspices of 
the Pans Inland Ivavigation Congress of 1893, of a catalogue of 
the publiextiuns on inlind navigation A start has also been 
nivdc in 1 rmce, Italy, and 1 ngland, towards the preparation of 
a kimd-tr catalogue on minttme works, whuh it may he hoped 
means one da) will be found to publish on the meeting of some 
future congress Engineers who base searched, even in the 
best libnnes for the nulilisheil information on any special sub 
jeet, will appreciate what a grevt IxKin an engineenng subject 
catalogue would lie to the profession, and indirectly to the 
public at large 

The (xxasKmxI publication of comprehensive books on specuil 
branches of engineenng, and concise papers on special subjects 
b) competent authonties, are extremely valuable m odvatieme 
and sjstematismg engineering knowledge, but the time and 
insible involved in the preparation of such publications must 
like the organising of con^ses, be regarded os a duty performed 
in the interests or the jirofession and science, and not as affording 
a prusjKct 1 f iny imunuiry lienefit 

Caw Kemaikt —In this address I have endeavoured, 

though very imperfectly, to indicate how engineenng consists in 
the application of natural lawrs and the researches of saence for 
the lienefit and advancement of mankind, and to point out that 
increased knowledge will lie constantly needed to keeppux with, 
and to carry on, the ntugrrss that Im been made The great 
advantages provided liy engmeenng works in facilitating com 
muniiatinns and intercourse, and consequently the difinsion of 
knowledge in increasing trade, in extending civilisation to 
remote regions, in multi|ilymg the comforts of life, and affording 
enlgrf^ {lOssibilitits of enjojment and change of scene, may be 
regarded m amply acknowledged , but the more gradual and 
less obvnnis, thou|^ not less important, benefits effected ^ 
engineering works ate not so fully realised 

A comparison of engineermg with the other chief bimnch of 
ajmbed science, medicine, exhibits some similanties and 
differences In both professions, the discoveries of science are 
utilisevl on behalf of mankind , but whilst phyaicions ^vote 
themselves mainly to individuals, engineers are concerned m 
promotiiw the well being of the community at large Persons 
reluctamty consult doctors when they are attacked ^ disease, or 
incapacitxteil by an accident, but they eagerly resort for enjoy 
ment to railways, steamdiijo, mountam tiamwajrs, piers, great 
wheels, and Fiffel towers, and they frequently avail themselves 
of the 'fneaas of cheap and easy locomotion to eomdete their 
restorauon to health tn change of air and climate PhysicHns 
try to cure people when they are ill whereas engmeeti en 
deavout, by good water supply and efikient dnunage, to main 
lain them in health , and in thu respect, tte evident remlta of 
medical tkill are far more readily realised than the mvisible, 
though more widespread, preventive benefiu of engineering 
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works Statistics alone can reveal the silent operations of 
sanitaiy work , and probably no better evidence «mld be given 
of the inestimable value of good water and proper drainage on 
the health of the population of large towns, when aided Iw the 
progress of medicid science, than the case of London, where, 
towards the close of the last century, the death rate exceeded 
the birth rate, and the numbers were onlj kept up by constant 
immipations, whereas now, in spite of the vast increase of the 
population and the progressive absorption of the adjacent 
country into the ever widening circle of houses, the number of 
births exceed the deaths by nearly nine hundred a week 

In engmeenng, aa in pure science, it u impossible to stand 
still, and engineers reouiie to be ever learning, ever seeking, to 
appiecuite more folly the hwi of nature and the revelations of 
scienee, ever endeavounng to perfect their methods by the light 
of fresh discoveries, and ever stming to make post expenence 
and a wider knowledge stepping stones to greater achievements 
Engineers have a noble vocation, and should aim at attaining a 
lofty ideal, md, in the spint of the celebrated scientific dis 
roverers of the past, such av (lalileo, Newton, I aplace, Caven 
dish, I jell, and 1 aradaj, should regard their profession, not su 
much as an opportunity of gaining a pccunury reward, as a 
meana of advaiiemg knowledge, hedth, and prospenty 
The remarkable tnumphs of enginecnim have iieen due to the 
patient and long continued researches of uiccessive generations 
of matbemxtiLians, physicists, md other scientific investigators, 
ard It IS by the ulilisalion of these stores of knawled^ and 
experience lhal engineers have acquired renown A higher 
tribute of gratitude sliould perhaps be paid to the noble hand 1 f 
scientific investigators who in pursuit of knowledge for its own 
sake, have rendered possible the achievements of engmeenng, 
than to Ihost who have made use of their discovcriM for the 
attainment of prvctiLxl bcnifits , but they must both be regardul 
os CO worktrs in the promotion of tht wilfire of mankind The 
advancement of saence develops thi mtellectual faculties of 
nations, and inUrges their range, whilst the resulting progress 
in enginttnng increases their material comforts and prospentv 
If men of science, by closer intercourse with engineers, could 
lealise more full) tht praaical capabiliiics of thur researches, 
and engineers, bj x more complete scientific training, could gain 
X clearer insight into the scientific aspect of thar profes«on, 
both might be xblc to co operate more thoroughly m developing 
the resources of nature, and m furthering the intclleciiial and 
material progress of the human race 


SveOM) SPKIM HEin Mcsiixc 
'THE fort) fourth meeting of the American Association for the 
Advancement of Science was held at Springfield, Maas , 
August 39 to September 4, being the second meeting held at that 
uty, the first was in 1859 

In the early history ofthe Association frequent meetings were 
held in New England, but fifteen years have passed since the 
last pnxedmg New I ngland meeting, held at Boston T^e 
social and intellectual life of all New England aties ranks high, 
and the Association found a moat appreoative and hospttMle 
community 

A copy of the addreos of the retiring President, Dr Daniel 
f» Bnnton, on ‘ The Aims of Anthropdogy," has adready been 
Nati ri It wax a matter for regret that the author 
was unable to attend and read it personally 

The Tict piesidemial addresses were not quite so many as 
usual, owing to the resignation of Profo Holden and Jordan as 


t^ continental raUroods bod reduced fates sufliciemly The 
sddremes delivered were In W L Stevens, on ‘•Recent Pro^ 
m Optics ’ j William McMurtne, on “The Relation oT the 
Industries to the Advancement of Oienucal Setence " j WUham 
on “The Relatioa of Etmmeeniig to Optics’’) J 
Hotchkiis, cm “ The Geological Survey of Vuglma, 1835-1841 
Its His^ and Infiuencc m the Advanoement of ^ogse 
» J C Arthur, on “ The Development of Vq[ehm 
Phytmlogy*) F H Cnditng, on “ The Arrow” j and B. E 
Peracw, on "The Provulentlal Fnnction of Oovenunent n 
Relatioa to Natural Resources ” 
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One of the first and most important matleri of bunnevi pre 
sented wa^ in reference to the proposed meeting of the Bnitsh 
Aaaociation m Toronto in 1897 The wnter offered a resolution 
coiduilly inviting the AMOcwtion m cave they deade to acceiit 
the in^ntationv alread) vent them from Toronto to hold the 
meeting there, to attend our meeting also aa our guesta and rc 
<iuesting them to send early notice of the time of meeting to 
the ] ermanent Secretary of our Asvocuition, that ample time 
may U had 11 make suitable arran{,ementa, and to renew the 
^ughtful memories of th«. Philadelphia meeting in 18S4 Thiv 
was referred to the Permanent Secretary with power 

Should the Association comr. to America as propoverl it 
seems probable that the long deferred San Prancisco meeting 
wUl then be held, aa it is oelieved that many visitors will 
desire to cr ss the continent by the Canadian Pacific Kail 
road, which was incomplete at the time of the Montreal 
meeting m 11184 but many who attended that meeting went 
av far west iv the road would then take them Av Sir Wm 
C \ an H ime I resident of that road, is a member of the British 
Associati n and has been a member of ourv his influence iv 
relud on 1 secure fiivourable rales of transportation Still 
another factor is that the Chnstuin 1 ndeavour Societies expect 
to meet at Sin hrancivco in 1897 and as they are a might) 
arm)— ^o 000 attended the B >st n meeting this summer the 
railroads usually ifter exceptional rates to secure their ] atrt nage, 
and the kssoeiati ns can share in the lanehtof the reductim 

Of the 307 papers read before the several Sections many 
might be menu ne 1 The subject of col mr and colour 
standards on which Mr I illslxiry had an article in a recent 
nuinlier of Nan ai was presented b) him and others and reso 
lutions were passe I lot king toward the establishment >f a colour 
standard h K von hardroff exhibited and described a new 
apparatus fir studying rilour phenomena Cobur iihutograj^y 
was discussed and tih it igrat hs exhibited by h I Ives 

A process for imit eraphing the socal cords in actnn has 
been disc i\ea I Iv P S Mm^ey and Wm Hallocn ind it is 
found that the pitch if a 11 He is raised by rotating the arytenoid 
cartilages with ul inereising the tensiin of theerrds just as a 
siolimst makes hieh notes by sh rteniiig the string with his 
huger \ lice analysis als 1 his been studied by Messrs Halluek 
and Muekei by an ingenious system of resonitors firtht fiinda 
mental and seven overtones coienng three octaves from the 
fundamental C These rewnatirs ire so arranged thu the 
vibration of each causes the flickering of a tiny gas jet and by 
rhserving these it can be seen which < f the overtones are s und 
ing and ly drawing straight or wavy lines to corresjKnd with 
each of these i pictuie of the tt ne ean be made This will 
enable a singer 11 see every t me m his voice, and learn wherein 
he needs t correct It 

The Weather Bureau of the United States supplied experts to 
fill up an afternoon in a joint meeting of four Sections Willis L 
Moore the new chief of the bureau spoke of the work 111 hand 
and that contemplated An elaborate scheme of observation of 
upper strata if the air by kites and balloons and kite lialloons is 
to be earned out and regular observations are to be made of 
"sensible temperature by the wet Iwlb thermometer 

Frank N Bigelow, in ms paper on solar magnetic raduti m 
and weather forecasts made some very remarkable statements 
The sun, he says, throws out curved lines of magnetic firce 
These are connected with sun spots and with storms on the 
earth They have been studied 1^ him so carefully that he fixes 
the time of the sun s axial revolution more accurately than ever 
before at a6 67938 days, with a probaMe error only in the lost 
or possibly the two last figures A surprising inferuice from his 
studies IS that the earth has a crust 800 miles thick, and the sun 
has also a crust huture investigation wiH supply data for a long 
forecast of seascmal weather cooditions, years ahead Cleveland 
Abbe followed with a paper on clouds and their nomenclature, 
and Alfred J Henry with some very beantUhl cloud photographs 

Electro metallurgy has made rajnd atndes, and a paper on 
c alcv u m carbide byr de Chalmot and J T Morehead, gave an 
account of the proceu used at their works in Spray, N C , for 
cheap production of thw compound by eaaelbpa tdgvthtr lime 
and coke in the eleoinc frimace Thu enables tnem to produce 
acetylesc, the iDununating pnnciple of gas, much cheaper than 
•ny other process 

A paper on the new procese of making white lead by eloetnc i 
«ctK« was read by R P Williams befora the American Chemical ! 
Sode^r, which met at Springfield two days earlier than the j 
Aseoeiation Mr WiUkmsdefcnbesthe proeeee, which will srork j 
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a revolution in this industry Instead of ax*etate of lead, as in 
the old process, sodium nitrate is used togcthir with sodium 
bicarbonate A number of cells are hlled with the solution, with 
plates of lead at one pr le nnd of cofmer at the other The 
current from a dynamo causes mtnc aciu to be liberated and tt 
combine with the lead A number of reactions oc^ur with the 
final production of white lial in a very fine and umform state 
and of superior colounng quality The chemicals can be re used 
indefimtel) Vs many as 500 pounds have already been made 
at one charge 

The 1 copomic Sectim has always been one of great popular 
interest The m metary questi n, monometallism or bimetallism 
by J W Sylvister an I Hinry 1 arquhar, taxation in the United 
States by Ldward Atkmsnn growth of great eitu.s, by E L 
Corthcll, manual training in horticulture, by W R Loxenhy, 
were among the matters treated of An effort was made to 
widen the seojie of this Section 1^ a change of nime Its name 
—Section of Fc nomir Science and Statistics—was deemed 
peculutly undesirable an I after much discussion of the re 
spective ments of soculogy and ‘social and economic 
science the latter title was alopted as the name of Section I 

Bulfito was un inimously rh sen as the next place of meeting, 
fillowing the practire of the Association to meet at that city 
every tenth year I thinning with 1866, when 79 members there 
reorganised the Vssociation afleTSixyeanofsusjxnded ammation, 
during which no meeting had been held 

The time for meeting was much controverted The Council 
rec immen led a chanj^L I Mi iiday as the opening day which 
met decided oppositi n and on an informal vote 30 were op 
posed t It and idy 37 favoured it lait opposition at length 
gave way, and the next meeting will begin on Monday Vugust 
34 1896 at Buflalo 

Oflicers elected were—1 resident F Award U Cope of Phila 
delphia \ ice 1 n si lents A Mathematics and Astronomy 
William 1 Story of W rctster, B I bywes Carl Leo Mees of 
lerre IlauU Ind C Chemistry W A KoyesofTerre Haute, 
Ind I) vrechaniial Science and Fngincenng Frank O 
Marvin f I awrtnee Kan 1 Cieology and (>eography B 
K Fmersen of Aiihersi 1 /oology, Tlieodore N Cill of 
Washington t, Botam N I Britton if New V ork city H 
Vnthropol n Alice C Fleteher of Washington I, Social 
Science Willum R Larinby of Columbus, O 1 ermanent 
Secretary F W Putnam i f Cambridge General Secretary 
Charles R Barnes of Madis n Wis Secretary of Ihe C undl 
Asaph Hall Junr f Vnn Vrbor, Mmh Secretaries of the Sec 
tions A Nfathematics and Astronomy Fdwin B Frost of 
Hanover K 11 B 1 hysics I rank I Whitman if Cleveland, 
O C Chemisto Frank F Venable of Chapel Hill, N C , 
D, Meclianieal S lence and F nmnctnng lohn ( albraith 1 f 
loionto Can 1 ( e logy and Geography A C Gill of 

Ithaca NV F/xIgyUS Kellicott of C dumbus O , 
( Botany I eorgt F Vtkmson of Ithaca, Is V H Anthropo 
Ijgy John tf B urke 1 mted States Army I Social Science, 
R T Colburn of I liral cth K J Treasurer R S Woodward 
of New Vork Wm H Hair 


LETTERS TO THE EDITOR 
[Tlia Bdu»r dou tut hold homtilf roifonstUt /ir epmtmu tx 
pmitd iy hu cormfondmtt Nttihtr com kt tmdortak* 
to ntmrm, or to corrospomd wtth tho wrUort of, rofutod 
manuitrt^t tnUndtd for thu or tmy othor fart of Natdu 
Ho tutuo tt tahoH of anottymout cottmtuutaium ] 

Augvimt Meteora — Rod Spot on Jupiter 
As supplementary to my paper on the August meteors (N At uar, 
No I347> August 33) ind to Prof A S Herschel s interesting 
letter in the same subject (No 1349, September 5), I may note 
that a further comparison of the recent observabons has revealed 
two additional instanies f doubly oboerved meteors 
On August II, loh 59m , Prof Herschel at Slough recorded 
a meteor equal in bnghtneks to a first magmtude sur and moving 
swiftly oloiy a path of 33}* from 364* + 53* to 353* + 31*, or 
firom the 1 mm Draco into Hcrcalto The meteor left a Ic^, 
thin, white >trmk for 3 secs , and the duration of flight was 
evtimated oa 1 sec Mr H Coider, at Bridgwater obeerved 
die same ol^eok, noting the tune oa loh 58m , and the apparent 
path as 33* + 53}* to 14* + 50* between Cassiopeia and 
Andromeda 
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The meteor wa* Lvidtntljr « Perwid, and had a (odiont at 
36' + 57’ It woi tint seen when at a height of 95 milet above 
Oxford, and duappeored when 61 miles above Itevires Its 
real lei^h of path was 53 miles, and the earth point is mdicated 
in the f nghsh Channel about 10 miles south \A Lyme Regis, 
Dorsetshire 

On August II, llh 43m , Prof Henchel mapped a small 
bolide, rivalling Jupiter in brightness, and traversing with 
moderate sjieed a course of 15“ from + 59* to aaS* + 44*, 
or from near t Dracoms to the head of Bootes Duration of 
flight 1 5 sec , the nucleus w-u evenly bright all the way, and 
It left \ streak for 3 secs Mr Corder registered the same 
meteor, and gives the time as ilh aam , msgnitude equal to 
Jurater, and path as 60* + 6a4* to 7o‘ + 64° m Camelopordus 

Ihis oUect was also a Perseid, the radiant being at 3a + 5a* 
near the cluster at x Persei The meteor at its hrst apiiearance 
wok 75 miles high abo\e a point 5 miles N of Stratford on 
Avon, and at its disap]>earanee $3 miles high oier a plate 5 
miles W N W of lireat Mahem Its real length of path was 
34 miles, and earth point 6 miles S E of Alieitlare 

Red Spot on JnptUr When twilight lacame too strong for 
comet seeking on the morning of August 35 last I turned my 
10 inch reflector on Jupiter in I saw the red spot indefliiitely 
near its central transit Ihe jilanet had only jnsl risen above 
the tO]>s of some houses in this locality, and the telescopic image 
was liy no means giaxl lait I estimated the transit of the spot 
occurred at 4h 34ra v M ( Vugusi 34 l6h a4m ), or about 
p 4m ifter Mr Marth s rtro meridian, System 11 , oo that the 
longitude of the spot was 3° 7 Ihe shouldering 1 f tht great 
vaith equatorial lielt, east of the spot, was \ery conspicuous and 
affbrdecl an exeelli nt guide to the position of the latter A few 
minutes after the transit of the reel spot I noticed a Urge while 
spot on the north side of the north equatorial belt, lassinc the 
central meridian A power of 313 wis used m these obser 
sations W I Dfnmv 

Bristol, September 7 


Cunous Optical Phenomenon 

Till following descnptnn if an optical phenomenin, and its 
probable explanation, may lie if interest It will lie obsersed 
that a similar experience occurring to one not accustomed to 
making optical experiments would scry probobly haie caused 
him to Ixlieve that he had seen a ghost It is therefore of 
imporlanee psychologically 

TTie facts observ^ were as follows —At about 1 a M , 
August a6, 1 went to my bedisKim to get to it I had t> 
jiass through a small room which I used as a study On 
entenng it, though it was dark, ind I hod no lamp the smell 
room seemed brightly illuminated about is bright as an 8 c p 
lamp would make it, apparently To one side of a window in 
the room I saw a man standing, whom I recognised to In. myself 
1 he whole impression was veiy vivid and clear 

So far nothing was obsersed beyond what is described in the 
ordinary ghost story I was much occupied with the considcra 
tion of a problem at which 1 had liren working ind did not at 
first grasp the full signification of what I saw On turning my 
head, the figure disappeared, but on looking towards the 
window, through which a lery faint line came, the image 
reappeared I then noticed that il was apparently standing in a 
yxisttion occupied, as I knew, hy a large table On more cloae 
examination, without, however, moving from the spot where I 
was standing, I saw that it had changed, and that it did not 
appear to have features, then it appearM to be flat against the 
wall, and I finally recognised it as an after image of a shadow 
On my first seeing it, however, it ibd not have this appearance 
to me, and 1 hod evidently mentally supplied the features as one 
often does to the face of a friend who is seen at a distance 
which IS really too great to admit of actual recognition 

I then got the impression of having semi the shadow before, 
and on considering the matter a few seconds, remembered that 
it was just before I hod started for my room I had been 
working in another room endeavouring to solve a physml 
problem for four or five hours, and for about half an hour, or 
possibly more, had been steadily looking at a lamp (a habit of 
mine when abstracted), I then got up, leaving the lamp lit, 
and went out on my way to my bed room as mentaoned above 
On going out of the door my shadow was thrown by the lamp on 
the wall just to the right of the door The passages were entirely 
dark, and it was not until I entered the room used as a study, 
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that the fiunt light coming through the window and faUing on 
the some spot of the retina that was prevfcmsly occupied by the 
image of toe dork doorway, stimnlatM the after imam 

I may say that my health was of the best, but that 1 hod been 
smoking hMvily for a few days jircviously, and the fact hod 
begun to force itself upon me 

I would especuUy remark upon the appiuent brightness of 
the apponUon I had never seen on after image so bright On 
going back to the room where the lamp was, I proved that the 
appearance of the shadow thrown as I went out of the room 
corresponded aith that of the image teen, minus of course the 
features and eiilour, which had been supplied by the 
imagination 

In speaking of opturil phenomena, 1 would say that an easy 
way of shovnng that the colours teen in the colour top are due 
to lock of accommodation, is by taking a piece of re<l paper 
or cloth, md turning the top ull the mner or outer line matenes 
It exactly Then without niovuig or changiiu the speed of the 
top, plara Ijcfori the eye a convex glass The colour on the 
top will disapiiexr, l>ut th-it of the cloth will of course remain 
Similar ex|xnincnts to those observed with the top can be 
observed b) drawing dark lines on a piece of glass, and waving 
dirk and white paiier Ichmd them R A > 


V Remarkable Plight of Birds 
Till f< rms of birds flying at a great height and crossing the solxr 
disc, os described by Mr Hiay in your issue of August 39, have 
been rather frequently seen here during the spring and autumn 
months, and the writer has always attribute such flights to 
migrating birds 1 n passage They have usually been noticed 
while ob^rv mg the image of the sun projected on a exrd screen 
from the eyepiece of a smill equatorial telescope , occasionally, 
however, they hive xltr’icted attention at night also, crossing 
the elisc t f the moon upon which their forms are very clearly 
defined, and with lareful focussing (which is very nearly the 
same as for pxnllel rays) it has almost been possible to identify 
the sjieeies from the sfuipc of the wings and manner of flight, 
birds of the swtilow tribe, in particular, have been clearly dis 
linguishetl and others resembling the thrush, possibly reovnn|» 
or hcldfiiris, hav e Ixien noticed 1 he durection of fli^t, accord 
mg to the wnlers experience, is neirly always towards the 
south in August oiul September, and the reverse m April 
On August 31, i continuous watch was k^ on the moon 
from 8 50 to 9 35 I M , using a power of w diameters on 
a reflector of 10 feet focus Only eight lards were seen, how 
ever, four of them slowly crossing from north to south, the 
other two from west to east (nearly) Thw were evidently very 
distant An eslimatc of the change of focus required for the 
apparently neirest bird gave ic inch This would imply a dis 
tance of 7900 feet from the imescope, and the moon s altitude 
lieing about 14 the vertical height of this bird would be 7900 X 
sine 14" = 1900 feet (about) ^me of the lards, judging from 
their apparent sire must have been two or three times more 
distant, and therefore higher in the same proportion 

It would be very interesting to olitain systematic observatuma 
of such flights of birds fir^ vanous locahties during the 
migrating seasons Possessors of telescopes would find these 
obrervatiuns a good exercise in that kind of patience or endurance 
which IS so necessary in observing for instance, a so called 
meteor shower at its maximum ' 

The writer would he glad to receive notes on the subiect from 
those of your readers who may tare to watch for birds during 
the autumn P stimates of the angle subtended by the spread 
wings would perhaps give the most reliable means of ascertam 
uig the height of the buds, end their direction of flight can 
easily be obtained by reference to the diurnal motion of the sun 
or moon It u hoped that by collecting data of this kind some 
new fiuds may be learned regarding the mysterious habits of oui 
bird visitors J EviBSHBU 

Kenley, Surrey 


THE WOBUEN EXPERIMENTAL FRUIT 
FARM 

O N June 13 last a small party of those interested in 
agnuilture and horticulture, including Mr Herbert 
Gardner, Sir John Thorold, Prof Armstrong, PtoL 
Warihgton, Dr Voelcker, Mr Charles Howard, Mr 
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Carruthers, Mr George Murray, and others, vtsited 
Woburn to make the first formal inspection of an institu 
tion which, under the above somewhat unpretentious title, 
has been established by the joint action of the Duke of 
Bedford and Mr Spencer Pickenng, F R S, m order to 
supply what has hitherto been a great national want 

The object of this institution is to provide an expert 
mental station where all mattos connected withhorti 
culture, and especially with the culture of hardy fruits, 
may be investigated both from the scientific and practical 
point of view 

The ongin of such an enterprise is always a matter of 
some interest, and it becomes all the more so in after 
years, when, too often, the details of its conception and 
evolution are irretiievably lost In the present instance 
we may trace the ongin to an accident in a chemical 
laboratory It was owing to such an accident some years 
ago that Mr Pickering, whose work in physical chemistry 
IS well known, was driven to seek health in a partial 
existence in the country Not having the means, how 
evci, to procure this in the orthodox manner without 
abandoning his scientific work, he resorted to the some 
w hat unusu il means of getting air and excrc ise by 
becoming an agricultui il I ibourei at Rothamsted b rom 
an agricultural Libourer to i small farmer and land 
owner the steps weie not so tedious as is generally the 
tase, and for some few years past Mr Pickering has 
turned his attention, after the manner of many 1 mdoivners 
to hoiticulturc and pr ictical fructiculture 1 o any one of 
a S( lentifii tui n of mind the unsatisfactory basis on which 
the culture of fruit depends lannot fell tobcappirent 
Its present condition is little better tlun that of horti 
cuUuie some fift> >cais ago II rests mainly on thchird 
eained and often one sided experience of practical men, 
gardeners, foi the most part, or nurserymen 

But the pressuic of business will r irely allow a nursery 
man to indulge in anything approaching to systematic 
icseaich, and even when he docs obtain any important 
lesults, they are liable to be looked on askance, as being 
possibly tinctured b) mercenai y considerations More 
over, even amongst the highest practical authorities theie 
IS hardl) a single point in the cultivation of fruit on which 
unanimity of opinion prev uls , indeed, on some of even 
the most elementarj processes there seem to be as many 
opinions as there ^re so called authorities 

1 he desirability of having some station where such 
matters might be patiently investigated, and from which 
results might issue free from any taint of commercial ex 
pediency, was evident to Mr PitkennK, and not having 
himself the capital or land necessary ror such an undei 
taking, he applied for assistance to a former college 
fiaend, the Duke of Bedford The Dukes of Bedford 
have during generations past identified thcmselves with 
the progress of agriculture and horticulture, the present 
holder of the title showing no tendency to be eclipsed 
by his predecessors in these matters As was probable, 
such a scheme met with the hcaity approval of the Duke, 
and the result was the establishment of the present insti 
tution, conducted jointly by himself and Mr Pickenng 

The fruit farm is on the Duke s land neai Ridgmount 
Station, and almost adjoins the land which is given 
up to the use of the Koyiu Agncultural Society as an ex 
penmental amcultural station About twenty ai res have 
been devoted to the purpose, and of this some fifteen have 
already been planted 

Everything at present justifies the anticipabcm that this 
station will be conducted in the liberal and thorough 
gomg manner which alone can produce respite capable of 
commanding the confidence of horticultahsts, and the 
energy with which the work has been commenced indicates 
that no time will be lost in obtemmg trustworthy results 
It IS but twelve months since the field was bearing a crop 
of roots and weeds (especially the latterX yet in spite of the 
adverse season, the ground has been thoroughly cleaned, 
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roads, hedges, and fences have been made, a house built 
on It, and over 500 expenmental plots have been planted , 
also an extensive nursery has been planted, as wrell as 
collections of various ornamental and useful trees and 
shrubs A fine crop of eighty diflerent varieties of straw¬ 
berries has been already gathered With such work 
accomplished, it is scarcely necessary to say that an 
able manager is resident on the farm The present 
manager, Mr L Castle, is a man whose experience and 
knowledge will command the confidence of practical 
horticulturists 

It IS only jKissible here to indicate bnefly the character 
of some of the experiments instituted Besides straw 
berries—the investigation of which will embrace not only 
the respective merits of different vaneties, but also the 
comparative values of the vaneties at different ages, and 
the effects of ceitain manures on the crop—apples Wve 
been selct ted for the majority of the experiments already 
beimn Sixty different experiments are arranged to test 
different methods of planting, of root and branch treat¬ 
ment, and diffeient manunai treatment, each expenment 
being made on eighteen trees, six of each of three vane- 
tics, all of the same age, and all raised on the same stock 
Ihese trees art all dwarf trees and certain of the expen 
ments aie repeated with standard trees on the free 
growing stork, and also with other dwarf trees of a 
fourth variety Thirt> eight plots have been devoted to 
ascei taming the influence of different methods of train¬ 
ing on the quantity and quality of the crop, and a 
collection of about 120 goM vaneties of apples has 
been made, each vaiiety being grown on different stocks 
and subjected in e ich case to different methods of treat¬ 
ment I his collection of apples is also so arranged that 
It may be utilised for the investigation of insecticides, 
without destroying the value of the results as regards the 
companson of the different vaneties A smaller but 
interesting collection of apples of Scotch, Insh, and 
foreign origin has ilso bMn made The numerous 
shelter hedges which have been planted are also of con¬ 
siderable intirest, since, from an economical point of 
view, they also are experimental Ihey are composed of 
different varieties of nuts plums damsons crabs quince, 
medlars and bci berries 

Other expeninents of greater scientific interest than 
the above ire, we understand, either in progress or in 
contemplation , amongst these may be mentioned the 
influence of diffeient stocks on the scion and the great 
question of the effects of self or cross fertilisation Such 
experiments, however, necessitate the lapse of a i onsider 
able amount of tunc before they can be said even to have 
been started, if they ire to be started on a really 
satisfactory basis 

Those who 11 e famihir with Mr Pickermg's chemical 
work will not fear thit sufficient attention to minute 
details will be absent from the present undeitakmg \s 
instances of the thoroughness with which small ques 
tions are being examined, we may mention expenments 
on the relative ments of different arrangements of the 
sime number of trees in a given area, ana of the different 
direction m which the rows run as regards the pointo of 
the compass Or, again, experiments on the influence of 
the nature, position, and ineiination of the cut mven in 
pruning a branch, and also the improvements which are 
Ming devised in methods of measunng the evaporating 
power of the air 

But It IS very noteworthy that the stnctly practical and 
economical aspects of horticulture will receive more 
attention than is usually the case at expenmenul sUtions 
bix demonstration plots of a quarter m an acre each have 
been planted to illustrate how land may be most advan- 
tagcouuy cropped by farmers, growers, and cottagers 
respectively The initial cost of each of these plots 1$ 
known, and an accurate account of the incoming and out¬ 
going connected with each will be kept In the nursery, 
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to which allusion has already been made, trees and 
bushes are being raised for distnbution amongst the 
Duke's tenantry We are pleased, however, to find that 
these practical steps for the promotian of fiucticulture do 
not originate in any extravagant notions of the all saving 
powers of fruit growing to rmnedy the present agncultunu 
distress Much harm has been done in this country by 
the special pleading of those who are faddists on the 
subje^ and who advocate their fad by holding up to 
view all the notable cases of success, and all the possible 
advantages to be gained, while they keep in the back 
ground all the difficuhies and dangers, minimise the costs 
m plantmg, and hide the numerous cases of feilure No 
one can question the fact that fruit growing in England 
IS a profitable occupation when properly conducted 
under favourable conditions of soil, dimate, and dis 
tance from market, nor can it be doubted that 
a certain proportion (perhaps s or lo per cent) 
of those who are now ordinaiy farmers could become 
fruit farmers with great advantage to themselves and it 
must also be admitted that the distribution of some 
knowledge of fruit growing over the country generally 
would render the thousands of orchards attached to 
homesteads a source of small, or often substantial, profit 
to the holders, instead of being, as they are at present, a 
mere waste of land and money, but to imamne that 
every former can become a fruit grower is as absurd as 
imagimng that eiery fanner could became a horse 
brewer Even if such a metamorphosis were possible 
It would be suiadal, yet it should be pointed out that the 
fruit market in England is an exceptionally expansible 
one, and that pnees of hard fruits would probably be but 
little affected even if the supply were doubled, the 
rapidly increasing importation of apples, which has now 
reachM (,000,000 bushels a year, has had no effect what 
ever on the miuket pnee of the mit These might have 
been grown in England just as well as abroad, for with a 
proper selection of vaneties England need never fear a 
competition with foreign grown apples 

It IS certainly a foUacy to suppose that it is only in a 
few exceptionally fovoured districts that fruit can be 
profitably grown the appearance of the trees and the 
abundant crop of strawbemes at the Woburn Lxpen 
mental Fruit Farm are sufficient to demonstrate that a 
field of ordinary arable land eff average fertility, with 
nothing to recommend it for fruit growing beyond bavmg 
a gentle slope to the south west, and with a reputation 
amongst formers of bemg the most unmanageable in the 
district, may be rendered highlv suited for the production 
of fruit To produce such results, however, right methods 
of procedure are, of course essential, and nothing could 
be more striking than the difference between the bulk of 
the apple trees at the form, and those growmg on two 
plots where the planting and subsequent treatment were 
such as IS usually adopted by fanners the ground where 
these trees v/ere had, indeed, been properly trenched and 
cleaned once, but the trees had bMn carelessly planted, 
the branches had not been cut bade, and the weeds had 
been subsequently allowed to grow, the result was that 
along the branclies there were orily a few half dead 
leaves of not more than one fifth of the proper sue, and 
It would have requued a trained borticultunst to have 
recognised that thm trees were of the same vanety as 
those which had been properly tended 
Visitors were also much struck by the evidence which 
tm results at the form afforded of the hardiness of 
El^hsh fruit foMs No season could have been more 
trying for redwy planted trees than that just experi¬ 
enced A very wet autumn, dunng which the heavy soil 
of the fona was unworkable, was followed by a winter of 
almost MgsKcedented seventy, and this, m its turn, by a 
still mai| trying penod of drought Yet with the ex¬ 
ception «ihe young stocks and a few strawberry plants, 
the mortahty amongst the thousands of trees and bushes 
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brought on to the ground m the autumn, was confined to 
about SIX individuals and half of these were killed 
through the improper method purposely adoptni in 
planting them 

All readers of Nature will wish success to an enter- 
pnse so well begun and so liberally conducted, which is 
clearly destined to afford resulu m high economic and 
scientific value 


THE RTVISION OF THE ^BRITISH 
PHARAfACOPOilA ” 

'T'HE last edition of the “Bntish Pharmaropteia” was 
issued in 1885, and though a thm volume of 
“Additions” was publi^ed by the General Medical Counal 
in 189a the progress of science and the requirements of 
medical practice have rendered necessary a complete 
revision of the official handbook The work has accord¬ 
ingly been entrusted to a Committee of the Council, con 
silting of Sir Richard Quain, F R S , Chairman, the only 
remaining member of the Committee of 1885 , Sir Dyce 
Duckworth and Mr Carter, of London, Dr Leech, of 
Manchester, Dr Batty Tuke, of Edinburgh , Dr Donald 
MacAlister, of Cambndge , Dr McVaii, of Glasgow, 
and Dr Atthill and Dr Moore, of Dubhn Di Nestor 
Tirard, of King's College, l-ondon, has been ^pointed 
secretary to the Committee, and Prof Attfield, F R S, of 
the Pharmaceutical Soaety of Great Britain, general 
editor On questions of chemistry. Dr T E Thorpe, 
F R S, Principal of the Government Laboratory at 
Somerset House, with Prof Emerson Reynolds, F R S. 
of Dublin, and Prof Tilden, F R S, of the Royal College 
of Science, have been invited to act as saentific referees 
Mr W 1 Thiselton Dyer, F R S, Director of the Royal 
Botanic Gardens, Kea, and Mr Holmes, Curator of 
the Pharmaceutical Society’s Museum, have received a 
similar invitation as regards botanical questions The 
rapid growth of experimental pharmacology has, more 
over, rendered it desirable to enlist expert assistance m 
regaid to the physiological properties and actions of new 
remedies, and accordingly difficult questions of this nature 
will be referred to Dr Luider Brunton, of London, Prof 
h laser, of Edinburgh, and Prof W G Smith, of Dublin 
Lastly, on matters of pharmacy, the Pharmaceutical 
Society have been asked to give their valuable aid, and 
have pronely formed a strong committee of practical 
experts To this committee many questions as to the 
compounding and preparation of drugs will doubtless have 
to be referred 

A circular inviting suggestions for the improvement of 
the “ Pharmacopoeia” has been addressed to the several 
umversiues and medical hcensmg corporations of the 
United Kingdom, and from the miqonty of these careful 
and elaborate replies have been received They contain 
numerous proposals for the omission of doubtful or obso¬ 
lete preparations, for the incorporation of new drugs that 
have come mto practical use since 1885, and for the 
simplification and correction of the text in general 

In response to remiests transmitted through the Pnvy 
Council to the medical authorities of the colonies and 
India, a ve^ large body of materials, submitted with the 
object of adapting the “ Pharmacopoeia * to the leomre 
menu of the empire at large, have reached the editing 
committee These open up a multitude of somewhat 
difficult questions, fat though the “ Pharmacopoeia” is 
by law recognised as die facial standard of reference at 
home. It has not the same legal sanction ouuide the 
Bnbsh Isles While therefore itls possible that something 
may be done as regards the recogmuon of important 
natural drugs used m Indian or colonial practicei it is 
highly probable that these may have to be relegated to a 
special appenduc The desire to go as for as may legally 
be practicable m makmg the “ Pharmacopceia” an im- 
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penal one is, however, highly laudable, and should be 
encouraged with a view to the unidcation of British 
medical science It is ftirther announced that a long- 
deferred step IS about to be uken by the introduction of 
the metnc system into the body of the work In the pre 
sent edition the centimetres and grammes of science 
appear modestly in the supplementary pages dealing with 
volumetric processes, ana then only as an alterna¬ 
tive to grains and “ grain measures " We understand 
that in the new revision centimetres and grammes will be 
made official in all the monographs of die text, side by 
side with the still legalised grains and ounces, minims 
and drachms This change mil bnng the Bntish hand 
book into line with the official dispensatories of all othei 
civilised States, and should tend to hasten the time when 
the international system of metric weights and measures 
shall acquire full legal authoi ity in this country 

It thus appears that the Medical Council's Committee 
have undertaken the task of revision with an adequate 
sense of their responsibility They have in Ae sugges 
tions of the medical authorities at home and abroad, and 
in the useful digests of the literature of pharmacy, pre¬ 
pared from year to yeir by their reporter. Prof AttfiUd, 
ample materials whereon to base their deliberations As 
a body of physicians representing the supieme council of 
the profession, they tie eminently qualified to judge as to 
the requiiements of practical medicine and clinical 
therapeutics Where their domain borders on that of the 
specialist in chemistiy, botany, pharmacy, or physiological 
pharmacology, they piopose to ln\e lecourse to the most 
skilled representatives of these branches of science The 
result of tneir labours, thus conceived and carried out, will 
be awaited with interest not only by practitioners of 
medicine md ph irmacy, and by manufectunng chemists, 
but b) all who have sympathy with the appliiation of 
science to huninn needs 


IHt J /JtST MLRIDJAN 
A T the icrent Oeogrtplncal Congress in London, the 
question of the hist nietidian was discussed with 
paiticulai interest 

It was pioposcd that the first inciidian should not 
be established officially, but should mciety be settled 
with a view to uioducing in international map to the 
scale of milhontns M \ dt I apparent has written 
an artule in In Nature on the subject, of which the 
following IS an anilysis , it is i noteworthy oecurrence 
that a I lenehnian should have taken up the subject with 
such interest, for the French his hitherto been the only 
nation to reject the Orecnwirh meridian In the pre 
limmary discussions they have brought upon themselves 
many reproaches for hindering v scicntihc work the use 
of which every one had iccognised, while they themselves 
had no piinciple to bring forward to support their ob 
jections The matter has been much discussed amongst 
them, and at the (jeogtaphic il Society of Pans, ^ a 
special commission, it was decided that the map should 
be accepted It was eonsidcicd best*that P ranee should 
not be the only country to refuse the prmect, neverthe 
less. It was decided to insist on the metnc system being 
used, for here a pnnaple was involved 
On this subject M ae Lapparent wntes as fdlows - 
‘‘Thus, true to its habit of fighting for its views, France 
has again showed itself champion of the metnc system, 
oSermg to make, for the saentific and rational interest, a 
sacniice of national self-love It would be impossible for 
It to capitulate on the question of the systdin« for here a 
pnnciple is concerned, but the choice of a meridian, 
depending on no logical consideiktion, could be more 
easily granted Evidently the proposed map, if ever 
produced wife tobeerranged so as to 1>e a help to already 
existmg ape, the tatter being in great majonty on the 
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mendian of Greenwich , by wishing to impose the men- 
dian of Pans (which would not have been a success), it 
would have caused greater trouble than the contrary case. 
Henry IV estimated that Pans was worth a mass, 
the P rench delegates, however, said on their tide that the 
concession of a mendian, for a special and determined 
work, was quite worth the agreement which was expected 
to be established in view St the adoption, for the same 
purpose, of the metnc system " 

Many of our own countrymen have regretted that the 
miblu spirit prevented the sy stem being used officially in 
Bntain 

However, the acceptance of the Greenwich mendian 
well deserved a recompense, and the vote was unani¬ 
mously canted that the metnc system should be used for 
the map 

It II. worth observing that the subject was discussed 
with remarkably few disagreements, considenng that the 
congiess was international This seems to show that 
the time is fast approaching when national prejudices will 
be done away with if they support illogical tneoncs , if 
punciplts are involved, it is right they should be adhered 
to, but they should not be allow ed to nindei an enterprise 
profitable, perhajis, to til humanity 

NOTES 

Tin r>me of yesterdiy published a tetigram, dated Sep 
tember 17, from Sandehjrd, Norway, received through Reuters 
\gcncy, silting that advices received at Sandefiotd from the 
Danish trading station of \ngmagsalik, on the east coast of 
Gaenland state that towards the end of July a three masted 
ship with a short foremast, was seen by Iskimos on two 
occasions firmly emliedded m driA ice On the first occasion 
the ship wav ibserved off SermiUgaV, 65 45 lat N , tC* IJ 
long \V ind the second lime off Sermclik 65* 20 lat N , 
jS'kng \V It IS believtd lha Die vessel w is Dr Nansens 
Irauiy and thvt she was on her return journej In any case 
however no p isilive news of the explonng vessel is expected to 
irrive until neat yeir 

On ^VedncMlay, SepI li, a Reuter telegrim announced that 
the sti vm yacht H iii h 1/ i which lixik out the Jackson Harms 
worth 1 olar t \pediti m had arrived at \ ordo and on Thuradiy 
another telegram ihr >iigh the same Company s agency, stated 
that the exjiedition after leasing Archangel, pissed the wuiteron 
I rvnr Joseph 1 vnd, lum which place a start was made in the 
niuldle of July 1 he i rew apjiear to ha\e suflered seserel) 
from scurvy, and ill the members of it are more nr Ins weakened 
by the malady Three I the men succumbed and two others 
were removed to the hospil il at \ artlo 

lliF Stmdat t St lies that the excavitions that are being 
earned out by the ( reek \rchaological Sixnety on the site i 
ancient 1 leusis, a few miles from Athens, have just yielded some 
results of escepli mal imi>irtance In a sny ancient and well 
preserved tomb, theic have been found, in addition lo the 
skeleton of a wmman a number of articles, mcluding carnngs of 
fine gold, silver, and bronre, several finger nngs, sixty eight 
small vases of vanuus shajie* m terra cotta, two tripods, three 
I gyptum acarabe.1, and a small statuette of the goddess Isis 
in jMreciain These discovenes leave no doubt of the fiwt that 
the Celebrated myUencs of 1 leuiu were of Egyptian origin, 
and were borrowed from the religious ntei of the anoent 
Fgyptquu TbeM important relica have been deposited m the 
National Museum 

A RtUTia’s telegram of September 11, from Berne, reported 
the fisH of a 1^ mam of ice from the AlteU Glacier npon the 
hamlet of Spiialmatte, m the Upjper Gemmi Pass, causmg the 
death of kt leeet ten persona, and fee lo« of, it is estimated, 
two hundted hgid of cattle A etiwich of land nearly tryo rnUca'' 



512 


NATURE 


[September 19, 1895 


in length has been uverwhelmed, and the pass has been partially 
blocked 

Thf death is recorded of Dr L Galassi, Professor of Medical 
Pathol*^ in the University of Rome Dr Pnedneh Mieschtr, 
sometime 1 rofessor of Ph}siological Chemistry and Dr von 
Sury, Profeiifior of Forensic Medicine in the I niversity of 
Basel 

Dr Hiiifr is we are srrr) to learn •.uffenng from an 
attack of diphthentic paralysis, and will not in c nsequence be 
able to deliver his intended course of lectures at the British 
Institute of 1 reventiie Mediane, or, inured do any work for 
some time to come 

Tub following lectures will be delivered at the Roysl ( ollcge 
of Physicians during the ct ming year —The Goulstonnn Course 
by Dr Patnek Manson the Lumleian I ectures by Sir Dyce 
Lluckworth, the Croonisn I cetures by Dr (leorgc Oliver and 
the Bradshaw I ccture by Dr Brulbury The Croomsn lecturer 
for 1897 IS Dr lireenfield 

Thf Berlin Aeademy f Sciinccs wdl award the Steiner 
pnres of the respectiie value 1 f 4000 and aooo marks for papers 
in conUnuation < f J Steiner s work on curved surfaces The 
essays must be submitted to the Academy before the end of 

1899 

Amom a number of plumassier s bird skins said to have been 
brought from the foot of the Charles Louis mountains in New 
Guinea has been found the skm < f a most remarkable new Bird 
if Paradise of the genus Astrxfta conspicuous for its crimson 
gorget and black and white tsil This specimen, which has 
been secured for the 1 nnf. Museum has just been described by 
Mr Walter Rothschild as A lia/>ia iflenduittstma 

A NEW part of the quail 1 Tranuu/iaiu of the Zoological 
bociety, which will be issued < n October t will contain an im 
portont memoir on the Dinornithide by Prof T Jefleiy Parker 
The author enters at length ujxin the osteology, classification 
and phylogeny of Ihese exiinel birds, giving special attention to 
their cranial characters I rof I vrker is inclined to associate the 
Moas with the Kiwis ( kpterygida:), rather than with any other 
existing fiunily of the class of birds 

WiiH the new number that has just been issued, the publica 
tion of that valuable American periodical /me t Jt/e comes to 
an end The cessation takes place we are told, for admmistra 
live reasons Happily, the good work which it accomplished 
will be continued in two senes of bulletins from the Division of 
Lntomology of the U b Department of Agnculture A new 
senes of general bulletins will be begun, and will contain short 
reports on specuU observations, and the miscellaneous practuxd 
and econoimc results of the work of the division, oiuf in 
directions of general interest This first senes will be sent to 
all the juresent readers of Imtci Lrfe who desire them The 
second senes of buUetuis, laiblished at rarer intervals, will 
publish the results of the purely scientific work of the roemben 
of the oflke force, anil will eonust largely of loi^[er or shorter 
monographK papers on groujis if North Amenoan insects This I 
senes will be distnbuted only to hbranes and to workup ento 
mologists The publication of the divisional senes of areulors | 
of infbnnation upon especially injunous insects, of fimtiers’ 
bulletins upon spebial entomological topus (pnncipally methods 
of treatment), and of occasional special reports will be continued 1 

The Thud Report of the Royal Commisnon appwnted to 
inquire what light houses and light vessck it is desirable to 
connect with the tdsgraphic system of the United Kingdom j 
electrical communication, stated that the value of the warnny 

conveyed to paifuig vessels by the diajday of storm sigBals, on the 

oocasion of ^ abroach of heavy gales, canid scarcely be over 
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estimated, and rtcummended that the light houses on the most 
prominent pomts of the coast of the United Kingdom, with 
whmh electrical communication exists, should be msde storm* 
warning stations In compliance with this acommendabon the 
Meteorological Council have now made arrangements for the 
supply of storm warning telegrams to twenty five prominent 
headlands on the coast for the benefit of passing vesieb, in 
addibon to the tGegrams at present forwarded to poru snd 
harbours which are intended more particularly for the use 
of vessels lesvmg the y Ixces at which the signals arc hoisted 
The signals used art lanvas tones with pomt upwards or down 
wards to signify whether northerly or easterly, or southerly or 
westerly j,xles srt expected ami are practically the some as 
those originally ad pled in i860 by Admiral hilrRoy then chief 
of the Mcleorolrgical Department of the Board of Trade fhe 
light house authorities have readily assisted in carrying out the 
recommendstion >f the Royal Ccinmission by allowing their 
light keepers t v undertake the management of the signals. 

Wf have received i volume of meteorological observations 
msde at Rous I in Ul servatury during the year 1894, under the 
supenntendence of Mr Cuthbert 1 Peek Thu obrervatory is 
situated a short listxnce within the eastern boundary of Devon 
shire in cl se proximity to the elilT, at an elevation of 516 feet 
aliove mean sex level xnd forms an important stabon of the 
Royxl Meleirrl (.ical Sociel) In addition to very complete 
metei r 1 gical bservslions, experiments of various kinds are 
citned n in c nnection with evaporation, agriculture, Ac 
Mr I eek reii srk> that from an agncultuial point of view the 
year 1894 mi> I e bnefly summarised as a year of plenty, 
but with 1 rices n 1 iw to pay for the cost of production 
Since 1883 i daily c mpanson of the weather experienced at this 
liservat ry with that predicted for the district m the forecasts 
issued by the Meteorological Office has been made The 
published daily weather reports were received the day following 
the date of issue, and the forecasts contained in them were 
therefore not seen until after the actual weather expenenced had 
been recorded The results have proved of much interest for 
the year 1894, ninety three percent of the forecasts for wind anil 
for weather separately compared, were found to be trustworthy 
A uUe of comparisons for the years 1884 94 shows that the 
percentage of successful forecasts has improved year by year 

Thf prepaiatuw of arbficud human milk has from time to 
bme occupied the atteatioBof invesbgatoni, but so far, according 
to Dr Bockhaus, no wtufoctory substitute has been produced in 
the place of human milk Dr Backhaus has however, quite 
recently endeavoured to supply this deficiency, and sbmulated by 
Kehrer s method he has succeeded m producing so called aru 
ficial human milk The milk is carefully collected with the usual 
hygienic precautic ns of cleanhness, &c , and then submitted to 
fermentation by means of rennet, m the course of which a 
telabvely rich milk serum u procured containing albumen and 
milk sugar This serum is carefully sterilised, and by the 
addibon of cream a material is produced which cloaely resemblea 
human mdk which may be varied m compoatbon according to 
the age or paibcular requitementa of the individual Since, 
howrever, our knowledge of the properties potseaeed by the natural 
fluids of the body has been recently extended m so remarkable a 
manner, the subject of artificial milks has become mvested with 
new considerations, which a few years ago were not even tus 
pected In thecourse of his paper Dr Bockhans pomts out that 
the stenluabon of milk should, if potnUe, be carried out on the 
huge scale in dames before dimribubon, that in this way better 
apparatns beuig to hand, more cleanly bemdes more effectnal 
results will be obtained than when U is left m dye hands 
pnvmte wdividuals As demonstrating the importanoe of freeing 
the milk fiom impuruiea before use, Dr ftekheftt men boos that 
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the cuy of Berlin alone conaumet daily with it« milk 300 ewt of 
cow dung' 

Although the extension of ([eolngical research into distant 
parts of the earth has shown that the divisions of tune originally 
made in Eurape are not always applicaUe to other areas yet it 
IS possible that the greatest geological divisinn Imes that art. 
recogmsed may represent world wide periods of rapid change 
Such IS the view expressed by Prof Le Conte m a paper on 
“ Critical Periods m the History of the Earth, published by 
the University of Cahforiua He considers that in the evolution 
of the earth there must have been now and agam, amid many 
smaller local changes, readjustments of the crust affecting the 
whole earth with something approaching simultaneity Such 
universal changes must be used to mark out the primary 
divisions of time they are narked by widespread unconfir 
mities and the birth of great mountain ranges and as conse 
quences of these changes in physical geology there follow 
aminglingof faunas the extinction if many types, the more 
rapid evolution of new forms an I the origm of new dominant 
classes We thus have an alternation of short ‘ critical 
periods of extensive change an 11 ng periods of gradual change, 
the former marking the cimmencement of the great time 
divisi ms of the earth s history 1 our such critical penods ran 
in Prof Le Conte s opinion lie rec gnised—the preCamIritn 
the pc St 1 aloKi/ le, the post Cretaceous, and the (,lactal Com 
pann;, these with one another he hnds progressive change in 
their ehoracter, each one is shorter in duration than the pavious 
one uid mvilves greater climatic changes and mcreased Ciunal 
chects from the introduction of new dominant types 

Dr (lERHARi) StHon has published some interesting maps 
concerning the present conditi ns if sail navigation which tre 
appended to his paper on the subject appearing m the/i//r kr$/t 
tkr (ifsellt h xftfur Ftdknndi 1 hey are chiefly compiled frr n 
log Ixxiks examined at the Ueutsihe Seewarte, Hamburg The 
two mam lines t f voyages for (lerinin sailors are the saltpetre 
trijis to the west coast of South Vmenca and the * rice tnj s 
t India and the Straits Settlements V map divided into r >nes 
of equal travelling times from the Linrd shows the remarl ible 
fict that the mouth of the Ctngo is one of the most difficult 
parts to reach in a sailing vessel The Cajie and Patqrinia can 

be reached in the same time The southern Indian Ocean 

firms a kind of rtcecourse along which the vessels sjKed to 
Australu in the same time as it would take to reach Zanzibar 
Adelaide can be reached in ninety days and so can Chile New 
York, which requires forty days is m that respect os distant as 
lanama and is one of the most iniccesstble ports for a saibng 
vessel, especially in the winter The return is easier, and can 
be accomplished m twenty five days whereas the return from 
Panama takes sixty The return from Australia is equally 
lengthy round the Cape as by Cape Horn, and the latter route 
IS now preferred owing to the notoriously dangerous character of 
Cape Agulhas Needless to say, the Suer Canal is quite useless 
for sailing vessels Even apart from the fact that the Red Sea 
u most diflteult to navigate the canal dues exclude vessels 
whose vitahty lies solely m the cheap frei^its they can offer in 
competition with steamers With the modem construction of 
soih^ vessels, which are built almost exclusively of iron and 
steel, the only enemies seriously feared are fogs, icebergs, and 
dead calms, to wdueh we must add, in the much frequented ocean 
highways of the northern Atlantic, the fiut mail steamer The 
average skipiier does not mind a Norm, but ratber welcomes it, 
as It makes him ga all the faster v 

The Jmmal ef HU PtvMklm InsMuti states that the recent 
trials of electric loeomotives at Nantasket Beach, near Boston, 
and at Baltimore, have so satisflictotily demonstrated the 
aupenonty of this closE of motor over the steam locomotive for 
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short hauls, that it is now very generally admitted that the near 
future will witness a very extensive appbcation of the new form 
of motive power for short branch hnes, tunnel haulage, fte At 
the Nantasket Beach trials, it u, stated that a speed exceedtng 
sixty invles an bom was attained, and at Balbmore the test of 
the electric locomotive designed to draw trains throu^ the 
tunnel 7430 feet long m that aty, was highly successful A 
maximum speed of fifty miles an hour u> to be developed, and 
It IS guaranteed that the locomotive will pull laoo tons at a speed 
of thirty miles an hour 1 he system has been in practical and 
regular operation on the Nantasket Beach Railway since the end 
of June lost 

Aclordim to the J-itgiii rr a 1 rench physicist, M Denay- 
riure claims t > have discovered a mean<f of increasing the ilium 
mating power of gas aliout fifteen times In his lamp M 
Henayrouze employs a spherical shaped metalbc body, and a 
mantle capable of being raised to incandescence In the body 
of the lamp is fixed a tiny motor which works t ventilator, and 
which receives current from a couple of small accumulators 
Theeleetrieal energy require I is said to be only 4 volt and of 
an ampere and to be sufheient to fvrce a current of air through 
the mantle and to rause the gas to burn with remarkable 
bnllitncy The burnt ns said to consume seven litres of gas 
perearcel anl Uinj-s hive been mide having an illuminating 
power jf 800 candle pewer 

Si I AKIN )f some experiments m marching which have 
recently been earned nil at the request of the Cicmian War 
Office by s line students i f medicine f the h nednch Wilhelm 
Institute m Berlin who fir the purpise wore the regulation 
unif irms an 1 c imed the ful I field service equipments the firUtsk 
Mtb xl Joumxl^y^ The mirches performed vined from 
at t 33 miles and were extnited in all kinds of weather The 
weights or loads earned vane 1 from 48 I > 68 lbs the foil ser 
vHc equipment rf the ( ermon infantry soldier ivtiapng 70 lbs 
Thvt if our iwn infantry dies nit usually exceed 60 lbs The 
i inclusions arrived it by the medical officers in chai),e if the 
ex(ermiental observ ill iis were practically as follows When 
the Ion 1 is not exeessive an I does n >t exceed 48 lbs am wch of 
twenty five miles execitel m cool weather (60 h y is readily 
performed and bis n I leterious efteets upon the man, even if 
eiiitinued fir sime hys e nseeutively With a mean ternjKn 
ture of 70° > a SI I ilir I 11 carrir 1 the same distance has a 
considerable temp rary efteit upon the organism, necessitating a 
rest of at least ten h urs m the twenty four \ load of 68 lb* 
c ull 11 III eamc I twenty five miles without inducing grave 
phyudigiral fislurlnne necesntatiiq, a full day s rest on the 
folliwing day fh s weight was not aaddy earned day liy day 
withiut denngement if health over grciter distince than fifteen 
miles A weight if 60 Ihs was the raiximum weight which 
could be tarried on cmseeulive day* for twenty five miles by a 
man weighing it st ne during ordinary summer weather con 
siitently with health It la not stated w hether the men by whom 
these expenments were made were picked individual* or what 
was their dietary 

The current numlxr of TIU Insure ff<mr contains an 
inleresung article ly 1 Whymper, m some high mountain 
observatories, accompanied by lUuatrati >n* and *hort accounts 
of the difficulties exjierienced and the retMt* attained The 
observatone* desenbed ore —Mount Washington, m New 
Hampshire, USA 6286 feet high , it was estabhshed in 1870, 
but is now closed Pike’s Peak, m Colorado, 14 134 fitet high, 

, was erected in 1873. and closed m 1888 This station was 
celebrated for it* electrical storms The most elevated stetion is 
oO the top of the Misti, near Aieqmpa, in Peru This u 19,>00 
foet above the sea, but notwithstanding its great elevation, the 
Mcent is compaiauvely easy Abont twelve miles to the north 
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there 11 a mountiun (.allid Charchani, alxnit 20 000 feet high , 
an ob<itrval»ry woi eHtiblished ju^t below the snow lim, at the 
height of 16,650 feet, in the years 1692 j, but is now abandoned 
The artiele contains i graphic account of the diffieulties of 
establishing two observatories on Mont Blanc, one at 14,320 
feet, and the other on the summit, at 15 780 feet b) M \ allot 
and M Jmssen, respectively The meteorograph for the 
summit of Mont Blanc hss lieen constructed by M Kicbsnl -it a 
cost of ,£'750 and the clockwork u calculated to remiin m action 
for eight me nths 

1 sLi tl and practical public ilions continue to issue from the 
vanous botinieal experiment stitions in the I nited States We 
have on our table the foil wing —from Kins is Stile \gii 
cultural College, Bulhlin N 1 50, comprising a list if Kinsas 
weeds, with desenpti ms, and 6gure8 of the seedling f irms from 
Cornell Lnisersity, an essay, I y Mr G 1 Vtkinson on 
“ Damping Off, ’ contaimng a des« ription, with figures of the 
sarious parasitii fungi which oceomptny this |henomenon in 
eluding a new siiecies, Viliil Ita Kucottuka and Studies in 
Artificial Cultures of Lntomngrnous I ungi,' by Mr Is II 
1 ettit, als j illusliatctl b> pUtes 

Tllf Keport of the laitinieal I \ehange Club if the British 
Isles for the current year is issued, with a list of IKsideriti 
The main ixirtioii of the vi ry useful w ork done by this \ss xiation 
rests with two or three individuals This work would lie greatly 
promoted by the addition of a few new suliseribers. who should 
address themselves to Mr t harles Bailey College Road, W hallt y 
Range, Manchester 

Thl fillowing cobnial b tamcal publicati iiis hive leoehed 
us —The JiulUut of iiiiscellaneous infonuaticn of the Iscyil 
Bolinic (ftnlens Trinidad for July, containing a riiiiiilitr of 
notes on native mil cultivated piinis in the colony by Mr J II 
Hart, Hetviy hulUliii, No to, of the Deimtineiit cf Agri 
culture, Brisbane consisting of contnbutions to the Ctueensland 
flora, by Mr f M Bailey of the Koyal Sicicty 

of Queensland, sol xi |)t 1, with the annual address of the 
f resident, Mr K I Jack, on " The Higher I tihtariamsin 

Mtssas G I'lin n and bos have reprinted fer Dr Mill 
the jxiper on ‘ The f nghsh Utkes which under the title of 
“On the Bathymetrical Survey of the 1 nglish lakes the 
author contnliuted to the jiily and August nuniliers of the 
Geograpkual Journal The Ixaik is nicely got up, and is 
illustrated by numerous photographic views, maps, and 
diagrams 

A NFVV cvhtion —the third—of Clowes ind Colemans 
“ Quantitative Chemical Analysis ' has lieen sent to us by 
Messrs | and A Churchill Fhe work has undergone certain 
changes since the pubheatiun of the second eilitiun, the matter 
haviDg lieen increased, the text revised, and vime new figures 
addwl 

Tub ^ptember part of S un ePro^sf contains the following 
articles — ' I’rogress in the Study of the Ancient Sediments, ’ by 
J t Marr, “ On the Respiratory hunction of Stomata, ’ by > 

P rost Blackman, " The Zoological Position of the 1 nlolntes,” by 
H M Bernard , “ Some Metasomatic Changes in lamestones,” 
by A Darker, and “ The Decomposition Products of Proteids,” 
by Dr T Gregor Brodie 

Tub senes of small books, enutled " Lncyclopddte Scien 
tifique desAide Meraoire,’* which is being brought out conyointly 
by Meem Gauthier ViUan and G Masoon, of Pant, hat had 
another addition made to it by the publication of “ Cuboture des 
Terrattet et Mouvement des Tenet,” by G Danes 

Thb Mpt “ On the Cost of Warships,” which was read fay 
Dr i mgu at thu year’s summer meeting of the Institution 
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I f Naval Arehilects, has been issued m pamjihlet form by the 
Institution The pamphlet also contains a report of the dis* 
custioD on the paper which took place at the meeting 
W» have received the Mtmons and Profrednifs 1/ the A/an~ 
tkesltr I tin ary and Pkiloiophual SuHu/y, fourth senes, vol » , 
No 3, 4, and 5, and the Join ml of Ikt Isia/t Softrly of 
Sin^l v< I Ixiv , part 2, No 2 
Mr R Vr PMl, of Hatton lianlen has sent to us advance 
sheets of his new e italogue of eleetrieal testing and nieasunng 
instruments Many of the mstrunnnts aie figured 

The University Correspondeiiee College has issued its Inter 
midiate Arts Guide, No x , with the papers set at london 
University, July 1895 and articles on the speciil subjects for 
1896, and Its I ondon Inter Science anlPiel Sii (lUuIeNo 
vii with the papers set it I nndon University July 1895 
Thb August numbers of the Journal of tkt h ) if Mt ro 
r of* als Iil\ and i f Chnual ?/c/ h rhive reaehe I iis also part 
VI of ll e A ital\ / r Rtbhothtk lit Katuili hni / ofddiniuk 
Caiolint k n /) utt km Uvkmu dtr Nituijoi ckn, Ilalle, 
anlMessrs 1 ritdlinder and Sohn, Berlin,have sent i s No x to 
XIV of Nthoe Vri/a/ts 

The idditioDS to the Zoological Society s Gardens during 
the past week include a Rhesus Monkey (Mt uus tkesu ,i) 
frero India presented by Miss 1 S Cooj* r, a Smith s Dwarf 
Lemur (1//r Jtt wrMr) fiom Madagase ir presented by Miss 
Kuliy V\o Ic tt a \ ellow fiontetl Amaron (Uiijsotis othtt 
t fkalx) (torn ( utini, presented by Mr W Page a Beautiful 
e.rass I inch (Ptfhtla mtraktltt, S ) from Viistralii presented by 
Mr (»erar I () She 1, a Hrarilion Tortoise ( Iti/ii io txhnhta) from 
Bn/tl, di| sited, three Boas (Ait ons/riftr) from Braril, 
purehised a Mapiti Deer (Cit-u luadnint <), two Tn 
angular sp itted Pigeons (Colnmba {uinn), a Spoiled Pigeon 
(Columlt mi ulotx) two Crested ISgeons (0 xfkafx hfkotts), 
two Half i llorel Doves (Ttit/iir ximilorjiiatu ) twe kinaceims 
Doves (Turtur t mateut), bred m the Gardens 

OUR ASTRONOMICAL COLUMN 
The Sih IRtiM oi MvRs In connection with the recent 
discussion as t> the presence or absenee of the bands of water 
vapour in the simtnim of Mars, Dr Janssen has published further 
particulars >f the observations made by him m 1867 (ComMes 
rtndus, July 29) He points out that even with the (juantity of 
vapour in our own atmospbire the hands would w all but 
invisible to an observer on Mars if the solar light were refleeteil 
normally fnnii the earths surfoie and sinee the general 
conditions of the planet point ti its atmosphere lieing less 
important than our own, it is easy to understand that the 
detection of the bands u a very delicate observation To reduee 
the absorptive efiect of the terrestnal atmosphere, observations 
should be made at a high altitude, and the use of the lunar 

r ^nim as a term of companson is also important As to 
apparatus required. Dr Janssen does not consider large 
telescopes mdispensable, as even with them the telluric 
bonds can only lie observed in their totality Previous to 
observing the spectrum of Mars, Dr Janssen hod been 
engaged in an extensive stndy of the spectrum of water 
vapour as exhibited ^ a tube 37 metres in length The obser¬ 
vations of Mars were made on May 12 15, 1807, from a station 
on Mount Ltna at an altitude of nearly 3000 metrei, at meridian 
passa« the alutude of the planet was 72*, and at sunset, when 
the observations were commenced, it was still more tlM 60* 
above the horuon, while the moon was s Iitth. lower The cold 
was excessive dunng the nights of observation, and the quantity 
of vapour contained in the atmosphere overlying the place of 
observation would not be able to give mdications of the tellnnc 
groups near C and D, according to the expenments with the long 
tube Under these highly favourable conditions. Dr Jantsen 
found feeble but certain indicaUons of the gronps at C and D, 
and he is confident that fetaie retesrehet will justiiy the oon- 
cliisioa at which he arrived 
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Aiiaratis 10 iLLUfiTRAir Doi pier's Principle —The 
movement cl the hnee in e plectrum ihte to the eptRoech or 
lecenion of the source of light u now to thoroughly well known 
and hat become of inch importance in aatrononucal quet 
tMiu, that a laboratoty experiment to lUuitrate thii &rt will be 
of interest The idea which we owe to the Rnttian astronomer 
A Btlopoltky, and which was published m the Aftmeru dtlli 
Socutt SpiMrotcfpttit Ualtant is at follows —Wh know 
that the wave leiuph of light ray can be varied bg^ reflecting the 
light into a movable reflector, the amount of variation depending 
on ^ velocity of the reflector and the angks of incidence and 
reflection Bj allowing thi light 11 fill at vertical as possible 
on to the reflector, the vanatiun of the wave length can be 
magnified at will by increasing the number of reflectors Now 
the apparatus suggested consists of two cylinders with panllcl 
lies capable of Wng rotated very rapidly in opposite directions 
On the surfiscch of each a laim number of refl^ors are fixed, 
which are so arranged that when a ray of light from a heliostat 
fiills on the reflector of the first cylinder, then from this on to a 
reflector on the second cylinder and so on backwards and for 
wards and finally into the slit of a spectroscope 

By closing first half the slit and (hotagraphing the spectrum, 
ind then on the same plate photcwripliing again the spectrum, 
only this time using the other half if the slit, the movement of 
the lines wdl thereoy be doubly recirded on the plate the 
double displacement being due to the two directions of rot lit n 
of the cyhn Icrs during the first and sec md exposure respectively 
Whether thu idea cin be carried out praetieally is yet to be 
seen for there are many difliculties Conner ted with it, such as 
the treat velocities of the cylinders perfect rigidity, &c , which 
will lie hard to overcome 

I HA PR ASA PE CLUSTER'- 
'T'HIS work helengs to a class of investigations whose number 
has been steadily mereasing in the last few years The 
discus ion ( f the relative motion of stars in loosely aggregated 
groups Is i study that may throw light on intneate quest! ns 
cvnnected with the structure of the i ismos , and m this point rf 
view the Pleuules group has been discussed by severaj astro 
nomers since Bessel laid the foundatu n for such inquiries more 
than hfty years since 1 he cluster in Perseus the stars about 
the nebula of Onon and some other groups have already 
engaged the attention (f astronomers but nulhing more com 
plete or moa interesting bos ippeired than the present investi 
gallon due to Dr Schur and it will hold its own till lapse of 
lime gives a more trustworthy hold upon the small mutual dis 
placements which successive mvesti(^tions may reveal f r 
greater accuracy of measurement cm scarcely be expected 
The present work divides itself natunlly into three sections 
In the first is pven the results of a thi rough examination of the 


and distance of tne stars by Dr Wmnecke made with the Bonn 
heliometer m 1857 and 18^ and m the thud the companson of 
the resnlts of the measurements made with the Bonn and 
Oottingen heliometers respectively 
The investigation of the errors Ihit accompany heliometncal 
measorement and their elimination, however complete and 
satisfactory, wdl only be of interest to expert! in the use of this 
delicate mstmment, but as evidence of the accuracy finally 
attained, we my quote the resulting values of the scale derived 
from the mesuaRtnent of the distances between stars in diflerent 
parts of the heavens, whose places were determined with great 
acctuacy for the reduction of thu heliometer observations made 
in the Transit of Venus expedition The places oftbe" Victoria' 
stars have beig| taken firom Dr Gill's paper — 

Dr 9d«irivaiM Dr Ambnansvaliw 


In a measurement of spproxim 
would asngn values diflerent by onl 
upon wbicn they may be congnUnls 
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fliitwithktanding this apparent accuracy, there still remains an 
unexplatned discrepancy between tneasuoH made with the 
heliometer and the distances deduced from meridian obierva 
tioos Dr Gtll has called attention to this pecgluinty, and has 
Migrated an explanation which does not seem to be latis&ctory 
to Dr bchur or to apply to the (lOttingen instrument, where 1 
distance of about 1000 ippears to be measured too small by 
approximately a quarter of a second Thu difference disappears 
for distances of about 5000 and reappears with an ojmosite 
sign for the greatest distinces possible to measure with the 
G ttmgen heUometer Dr Schur employs, and justifies the 
employment of an empincal correction of the form - 
Cvtrection 

where the unit of 3 is lOco seconds On the assumption that 
the correetiun disapjiears for t — S “"d u at a maxunum for 
r s 1 j, he derives the foil wing values for the coefficientE — 
fraction o 473 (3-0 soj* + o o6i*) 

The insestigalinn of the re nections to the reailings of the 
position circle is midi with quite as much care as thit devoted 
to measures of distanie but the jirobable error of a distance 
measure is only half is great as that of a measure of angle This 
result confirmni u it is I y similar discussions in the case of 
other hehe meters induces Dr Schur to liase his triangulation 
of the group on meisures f distances, reserving the meisures 
of position angle for the iientation of the entire group after the 
solution of the tnangles The observation* began in February 
i8h9 an 1 ire r nluuiid till March 1892, and embrace forty five 
stars of thegrrup The i mbmed measures give nse to 123 
meisurtd disluices and eieh of these is compared with the 
distance eomputed fnm Asaph Hall s catalogues the stars of the 
I*ri.iepe tirouji ( Washington Observitions 1869, Ap iv ), 

ra rlse to as many equations of condition 1 h^ are col 
into an en rmoiis normil equali m of seventy four un 
Lnuwns The s lution of suih an equation u sulhcient to make 
the boldest arithmetician waver and seek some aj proximate 
solution lut Dr Schur preferred to adhere strictly to the 
method of tliminalicn proposed by Gauss and after weeks of 
labour brought his wi rk t > a successful conclusion Such a 
labour so eirned out m the University of Gottingen, is a not 
unfitting tnbute to the memory of the great mathematician w hose 
name ISC nnected with that particulu form of silution With 
a umilar disregard to the juintity of labour involved, ami with 
all the aecuncy attainable Dr Schur finally fixes the eoordmntes 
of the forty five stars under constderatiun 
A melancholy interest is attached to the second part of the 
memoir m which the results of Wmnecke s measures are given to 
the world The mtitiduction is the work of that distmguished 
astronomer and it will lie a matter of sinrere regret tv all that 
his state of health his not permitted him to continue t v the end 
an investigation of s > much value and thoroimhims That the 
task of n rojiletion and editing has fallen to Dr &har is fittlhg 
and appropruite an 1 must have been 13 him a labour of love 
Ihe jMncipol difference in the methods of observation at Bonn 
(where Wmnecke s observations were made) and Gottmgen con 
kists m the greiter reliance placed by Wmnecke on the metsuns 
of position angle, a confidence scaicely warranter! by the proh 
able error ileduced from the observations which Dr Schur gives 
as follows — 

Probable error in distance of aooo k ^ o ai8 

„ „ in posiuon angle (m a great cucle) - ± o* 379 

Ihe final result is tv give a catalogue of the places of 45 stars 
to the epoch l8«8 which are comparable with the catafo^ of 
Dr Schur for the epoch 1890 54 The companson erf these 
two citalogues and the discussion of the proper motion forms 
the third section of the work 

Dr Schur first eximines the relative accuracy of the twro caU 
kignes, and deudes in favour of the more modem, in thepropor 
tioo shown by the following — 

Probable error of distance (4000 } db o 193 ±0 354 

„ poution ai^ A o 359 A o 506 

From cooiUtntions based on these and nmiki £scU drawn 
from mchdiaa observations. Dr Sdivcondudes thata difference 
of (T m tKe place assigned to a star in the two catalogoes can 
hardly be Ngasqed as a proof rf Bie exlitenoe of proper motron 
TtodsSmoebetweentbecoofdiiiatcsbothinR A andDecUn- 
atMO, t]ioki|h togsr than this quantity, m everywhere snmll and 
oegabye TI1* proper motwn of ten of the stars has also been 
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detcrmuieil by Auwers from the mendian ol«erv»tioi» of 
Bradley and Mayir, and theae ihow in the mean a correction to 
the heliometm'Uly deduced proper motions of - ooor and 
+ o 0}9 in R A and Declination, respectively Thw discre 
(lancy is subsequently traced to corrections due to the funda 
niinUd catalogues employed, and the final star places gieen on 
pp 298 9 possess an accuracy that will make them of value for 
many punoses 

finally, a comparison u instituted between the proper motion 
(f the group aS observed and the motion that might be ex 
pected frim the progressive motun of the solar system The 
result IS not in very satisfu^nry agreement The pamllaetie 
displacement of the solar system is 

Aa 1 0016 A t -O 020 

I’rpper motion, Auwers — -0^0044 +0 007 

„ „ other siurces -o/< 0041 -o 032 


I he question of alsoliile parallax enters here 1— — - 

point Dr Srhur pr musts 11 return, possibly in eonnetli n with 
photogmphK resiatches W t 1* 


UNIVERSITY AND EDUCATIONAl 
INTFLIICFNCE 

Thf following app mtments have recently lieen m-ule sbroad 
—B41e Dr R Metrner, of f reiburg to the Chair of Physiology, 
Barcelona, Dr ( il Saltor I asali ti the Chair of Surgical 
latholocy Br^au Dr Jaroln I’rofessor of f irensie Medicine 
h nn, llr Pinner Ordinary Professor of Ilygicne , Columbuin 
University, Wisconsm, Dr W Keed to the Chair of Bacteriology 
and Pathology, and Dr M 1 I*hilllps !■ that of Hygiene 
(•ranoda, Dr Kafael M 111 y Kodnguez of Havana Professor 
f Clinical Surgery ( enoa Dr Canalu Onlmary Prifessirof 
Hygiene, Harvard Dr H C frnst Pruftssur jf Bacteriology 
Niw ^ork (lolyelinic) Dr Wilbur B Marple Irofesor of 
Ophthalmol gy Dr M R 1 ryor I’nfessir of t ynoecolig), 
an 1 Dr W R Townsend 1 rofessi r of Orthoptic Surgery 
1 rsLue (Bohemian University) Dr J \ Rohm f xtnirdioary 
1 r ifessor of Histology Tumsk IH f fsrtiger Extraordinary 
1 lofessor of Medical Chemistry, Wurzburg Dr K Kieger 
Ordinary Irufessor of Isychiatry Zurich l)r H sin Wyss 
I xtnerdinary Professor of forensic Medicine 
Dr T H NvsLot has I een appointed I rufessor of I ogic an 1 
1 thics in Colunibta College New \ ork Dr J Allen Gilbert 
of ^ale goes to the Umsersity of Iowa as Assistant Irofessir 
of Psychmogy 

A CORIilNi ti 6 tuH t Dr Wilhelm Roux of Innsbruck his 
1 ten called to the chair of Vnatomy in the L nivemity of Halle 
Dr K Seubert, of Tubingen to the chair of e hemfstry in the 
1 echmeal High bchot 1 Han iver and Ur Kallius, of Ciottingen, 
to the chair of Anatomy at 1 ubingen 

Mvssrs h B liKilhNSR \Ni J f Crriohion have been 
n ade full yirofessors in the Sage School of Philosophy 10 Cornell 
I nisersity 

I ROi Mark W H skrisc ion has accepted the presidency 
I f the University of Washington 
Till Aberdeen Town ( ouned have agreed to give on annual 
contribution of £300 fc r the establishment of a denartmetll for 
instruction in agricullurt in conneruon with the Univertity of 
Aberdeen provided that a similar sum be given Iqr the County 
Council 

Tub prospectus of the Science, A|ft and Technical Schof^ 

1 lymouth for the fourth session 1895 9^i has been issued 
Co] US may be bad of the Secretary 
Wk have received a copy if the syllabus of lectures to be 
delivered in the Engineering Deportment of the City of Londoa 
College, Moorfields, dunng the coming aeasioii 


SOCIETIES AND ACADEMIES 

I ARIS 

Acadcitty of Sciences, beptember 9 —M Msrey 19 the 
chatr —A memoir wu presented by M Wladimir de Nicofauew, 
ptitled "On the attempt to show currents of electrK 
aitplacement and on the magnetic indnction of iron m the 
ahemotlve Mate * —Results of solar ohaervations made at the 
Royal ObwrvRtory of the Roman College, dunng the first 
i^MUter of 1895, by M P TacchmL The diminution of 
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frequency of spots was maintamed dunng this quarter with a 
secondary mmimum in January Protuberances showed the Mune 

minimum althoimh the season was unfovoutable for their ofaesrva 
tion —On the forces developed by differences of temperature 
between the two mom plates of a beam with eontmuous trusses, 
In M II Deslandres (torn the experimenu made, difierences 
of temperature between the upper and lower plates of a eontmuous 
girder cause supplementary forecs of compression and extensian, 
freiiuently reachiim m the hot season 2 kg per milhmetre — 
Observations on M Deslandres note, by M Maunce Levy An 
exact demonstration giving the means of deducing the strains in 
every case —On a theorem m geometry, by M Mendelfef — 
On nitro substitutions, liy MM C Matignon and Deligny The 
conclusions are given (1) Isomendes of posiuoa have always 
been found to have the same heats of combustion within the 
errors of expenment, one only need lie examined from a 
number of isomendes (2) The mean difference in heats of 
combustion of a compound and its nitro denvattve is 45 Cal 
Hence is deduced tlie equation 

KClI + NOjII liq =RCNO +ll,0 1iq + 36 7 Cal 
that IS the exact vilur fnun I by Berthel >t fvr the formation of 
nitro hydr xrarbe us —On the explosii n of end ithi rmic gases, Iiy 
M 1 Maquenne The conditions of propagation of an explosive 
wave initialed by detonators are given and the influence of this 
explosive character on the industrial applicati >ns if acetylene is 
poanted < ut —Influence of the winter 1894 95 on the manne 
fauna, by M Iicrre I auvel—Onaginntic terrestrial tortoise, 
from a specimen living m 1 gmont luands by M Th Satizier 
Dimensi ms are given of a specimen of TV /W Daudurn, and 
compand with the limensions < f iher kn wn tortoises and the 
fossil T Pirptntaua Results tf paleontological exeavatiins 
in the I pper Miocene of the ‘ colhne de Montredon by M 
Ch Detieret —On a superior limit to the mean area affected by 
an eartlRjuakt liy M 1< de Montessus de Ballore Vrorn 
Japanese itsirvations it is deduced that this hi(,her limit is 1200 
square kilometres 
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PERSONAJirV 

The Dtseaset 0/ Penonaltty By Th Rjbot Authonsed 

translation Second reMsed edition (Chicag'o The 

Open Court Publishing Company 1895 ) 

HE importance of a work bears little relation to its 
bulk so no surprise need be felt at a masterly and 
very suggestive r/sutn/ of recent inquiries into a question 
of the highest interest being compressed into this thin 
\oIume of less than 160 pages of good readable type 
The work, itself is not new though it is so in its present 
translated form It is practicall> up to date and affords 
an excellent study for those to whom what 1 ennyson calls 
‘ the abysmal deeps of Personality are wholly mys 
tenous as well as to those others who have sounded 
them m pait 

h irst IS regards eonsciousnebs there are two views 
the old and the new Ihc old \iew regards it as the 
fundamental propert) of the soul or mind the new 
Mew regards it as an event superadded to the more 
regular activity of the brain, depending on conditions ns 
yet unknown and nppeanng or disappearing according 
to their presence or absence The old view fails to 
account for the vast substratum of unconscious mental 
acuvity whose existence is now beyond dispute and it 
apparently hiils to account fur intennissions of con 
saousness, whose existence con hardly be denied even 
when the fullest allowance is made for the effects of 
forgetfulness The new view is simpler than the old one, 
and much more consistent with observed facts, especially 
such as aie obtained from the study of mental disease 
which IS a subtle analyser of mentil functions Many 
persons are loth to admit that the highest manifestations 
of the human mind are fugitive phenomena subordinate 
to those of a lower grade but whatever be the origin of 
consciousness, its value is none the less h rom the point 
of view of the evolutionist it is not the ongm of a 
faculty that is of consequence, but the elevation to which 
that fkculty attains However consciousness may have 
come into existence its first appearance on the earth 
must have been a fket of the first magmtude, for it is the 
basis of the recollections, which capitahse the past of each 
animal for the pro6t of its future, and give it new chances 
of survival On the automaton view of life consaousness 
changes the animal from a simple automaton mto one of 
an incomparably higher order The author quotes much 
from I^s colonies animales of Pemer, to show the 
steps through which consciousness first became developed 
in the animal world, startmg from associations pf indi 
viduals that are almost independent of one another, but 
which, owing to their conti^ity and mutual pressure, 
cannot be wholly unafiected by their neigbboun The 
next step is the appearance of a colonial consciousness, 
where a colony is formed of individuals in yhieh apme 
division of labour takes place, and the fimctum of loco¬ 
motion IS centralised But because a cedony acquires 
colonial consciousness, it does not follow that each ^ the 
individiHtls that compose it loses lU paiticular cmscious 
ness, thus the severed my of a star fish continues to 
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creep to follow, or, it may be, to deviate under conditions 
from a given route and to quiver when exatfd, and thus 
to betray a consciousness of its own whiclv before it was 
severed, was subordinated to the consciousnoss of the 
whole starfish By degrees this colonial consaousness 
confiscates for its benefit all the particulai ones 

The author maintains that consciQiisness is kiot like a 
central point frt m vfhich alone feebngs radiate and to 
which they all arrive but that it is a complexus of 
separate phenomena each of a paiticulqr qjass, bound up 
with certain unknown conditions of the brain, existing 
only when they exist lacking when they disappear 
Hence the sum of the states of consaousness in man is very 
inferior to the sum of all his nervous actions Conscious 
personality is only in abstract of the vast amount of 
work that Ukes phee m the nervous centres Its basis 
IS formed by the diffused bodily sensations which being 
elementary causes serve as a warp upon which is woven 
some gorgeous pittem of tapestry that corresponds to 
the higher feelings Ihe general consciousness of the 
organism serves as the support of all the rest, and 
forms in the author's opinion the real basis of consciom 
personality 

Person il identity 1$ an unsatisfactoiy phrase A man 
feels to be the same in his ego at different periods be 
cause the great majority of his bodily feelings contmu*> 
the same owing to his structural sameness The so 
called identity is due to the large preponderance of un 
changing elements which characterise a healthy state 
but in disease this habitual predominonee may fail either 
wholly or temporarily leading in the one case to a sense 
of a complete change of personality, m the other to that 
of multiple and alterniting personalities A few but 
adequate number of specimen cases are given A some 
what comic instance is that by Hack Tuke, of a patient 
who had lost his ego (that is the one which was familiar 
to him) in^was in the habit of searching for himself 
under his b^ (6/ the speech of baturn. Search Thea 
search in Keats Hypenon ) 

The rather common cases in which a man believes 
himself to have become changed into a new persdd]; 
are considered by the author to be mostly superficial 
that IS, to be due to loc il rather than to general disorder 
1 myself witnessed 1 case which showed that the 
imagined personality was not well sustained It was at 
a lunatic asylum where 1 went accompanied by a 
photographer to take spqpmens for composite photo 
graphy He mounted his camera in a ward, and a batch 
of patients were brought up One of them was duly 
pipced in front of the camera, the others were led to a 
bracb behind the operator to wait their turn It hap 
pened that one of these had the manu that he was a great 
commander, let us say, Alexander the Great, and he 
chafed internally at not having had precedence Whan 
my photographers head was tinder the dark cloth, and 
his body m the attitude appropriate to the occasion, 
Alexander the Great could restram himself no longer, but 
nipped the projecting rotundity of the poor man’s hinder 
end with his teeth I abstam from dwelling on the 
tableau, *or qp the cate witlC which the smartmg photo* 
graphex^ m his frirther openuons, squeeted himself mto a 
comer that guarded his rear The pomt is this, that a 
I man vrtio vAu thoroughly pervaded with the idea of being 
Z 
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1 mitihty conqueror, would not have >nade ihttkind of 
attack 

Without attempting to condense further this already 
condensed and very readable little volume written by a 
distinguished inquirer, I will conclude by saying that it 
well deserves a place in any general library 

t R \NCis ( \i rov 


SATELLITE EVOLUTION 
Satelhh E 7 olution By James Nolan Pp 114 (Mel 
bourne &c (jeorge KobertMm and Co iSg^ ) 

N this book Vfi Nolan discusses the part pla)edby 
tidal fnction in the evolution of satellites Although 
the subject » one of much scientific interest ^is work is 
hardly likely to attract the attention it deserves because 
the unm tthcmatical reader will find the reasoning hard 
to follow whilst the mathematician will be repelled by 
prolixity due to the author’s treatment of the problem b> 
means of general reasoning * The first fifty pages of the 
book ippeir to be virtually contained in the sing'e equa 
tion which states the effect of tidal friction in increasing 
the mean distance of a satellite It might perhaps be in 
tcrcsting to some to discuss the various elements of the 
problem in detail but those who are able to comprehend 
an analjtical formula are not very likely to have the 
patience to follow such a discussion 

I shall not accordingly follow Mi Nolan in detail but 
will pass at once to the conclusion to which he tends 
On p 9 he says - 

' Though Mr Darwin made elaborate cilculations to 
support his theory respecting the part played by tidal 
fnction on the evolution of the earth and moon he seems 
to have dismissed the Jovian and Saturnian systems with 
the conclusion that their satellites unlike our moon could 
not be traced much further in than theprescnAdistancc s of 
their respective planets and that as the relation between 
the mass of the planet and satellite or rclition of 
rotational to orbital momentum is very different in the 
case of the earth and moon to that for other planets and 
satellites, their modes of evolution may have differed con 
siderably He seems to have gone something further 
into the possible effects of solar tidal fnction on the 
planets revolving round the great central body, or at 
least has come to the correct conclusion that the efficiency 
of such tides would be too small to effect any appreciable 
change dunng the natural lifetime of a solar system 

He then proceeds to show that if the eaith and Jupiter 
rotate under the influence of tides subject to the same 
fncdonal resistance, the proportionate rite of increase of 
the moon s mean distance is much smaller than that of 
all of Jupiter’s satellites, save one In other words four 
out of five of Jupiter’s satelhtcs would have their mean 
distances increased by say one per cent in a much 
shorter time than would the moon He then pursues the 
same tiain of reasoning with respect to Saturn and 
Mars 

It appears to me that Mr Nolan is correct m these 
conclusions, and we are thus led to suppose that tidal 
finction may have played a much more impoitant part in 
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the evolution of satellites than I was disposed to allow 
It' He points out (p 70) that the satellites of Jupiter 
are probably much jounger than the moon ‘ when tho 
moon wis younger her relative rate of recession was 
faster as now is the case for some satellites in other 
s> stems He finally concludes (p 78) that the majority 
of satellites in each system may be traced to a position 
coi responding with that of the nngs of Saturn 

But before amv ing at this result the author has treated 
another problem m which in my opinion his conclusion 
IS incorrect On p 45, he considers the effects of tidal 
fiicti m on such a nng as that of S itum He says 

Tidal fnction could have no effect if the nng weie 
perfectly even all round When composed of individual 
bodies It could not be or remain so E leh individual 
would be unaffected by the tides of the others and would 
lecede at the same rate os if it were the onl> body in the 
ring Ihe moon lecedcs it exactly the same rate os she 
would weie thcie no solar tides and if theie were a 
second moon there would be no interference with the 
iccession of the first Then if the bodies composing 
the nngs ire is the sand on the sc i shore for multitude ' 
tidal fri ti in must still effect the usual progressive ch inge^ 
unless ei h individual body be stniU enough to lie un 
affected it the distance whether composing a nng or not 
Th s must have a dissolving effect on the nng or tend to 
shipe iiitain sections of it into so m iny bodies which, 
hiv ng m leased their mass it the expense of the ring, 
finallj re ede therefrom eithei to circle round it a greil 
distance 01 be piecipitated into the planet increasing its 
rotition speed 

It vv >uld seem that the process here sketched is an 
essential part of Mr Nolans theory of the evolution of 
satelhtcs but 1 believe it to be founded on erroneous pre 
m ses He om ts in fart to notice the necessary condi 
tion for ncgle t ng the effects of the tides raised by one 
satellite on the me in distani e of mother this is that the 
periodic tunes of the two shall not be equal to one another 
If the pen idle times of two s itellites are unequal we 
need not invoke tidil fnction to bnng the two bodies near 
to one mother On the other hand, if four or eight satcl 
lites be equallj spaced round a planet and revolve with 
the same penodir time tidal fnction would only influence 
their mot uns to a v cry small extent I am therefore un 
able to follow Mr Nolan in this part of his work 

Several other points in the early history of satellites 
are considered by Mr Nolan but I am unable to touch 
on them within the limits of a review 

Notwithstanding all that has been written by him 
and others we are still far from a consistent theory of 
the formation of a satellite In my own papers 1 have 
ventured to throw out suggestions (which have but too 
often been quoted as positive theories), and it still seems 
to meat least that neither the present contribution of the 
author nor the theories of others are adequate 

This work touches on subjects of interest, and although 
It seems open to much criticism, I for my part welcome 
the extension given by Mr Ncdan to the part played by 
tidal fnction in evolubonary astronomy 

G H Darwiit 

> Th* arguuw i m far which I wM lad to an amncoai aonelnioi on this 
patnt wag ba lowid in Pii/ Tnmt pan u iWi p. S«4< 
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LETTERS TO THE EDITOR 


\Th4 Editor don not hold kmtolf rufoMtUU for oftmoou ox 
frotttd hjt ku corrotfondontt mtihor am ho u nd ort x h o 
to rotnm or to torrotfond with tho wrUon tf rofottod 
mxmutnptt intondod far ihtt or any othor fart of NatoAS 
tfo notuo u tahon of anonymout eommnntcatuns ] 

Run in August 

All I si btini,-! harvMt month and the holiday nion^ far 
exctUeute m thw country its weatbir is a matter of concern to 
iiiuItitudLS I promsL to show how the ram&tll of August at 
Greensneh has vantd in the last half century (1841-95) 

This sanation appears to me rather to suggest sun spot influ 
nice but whatever nay he thoi^t about this it may be 
interesting t) jl serve how fer the kind of correspondence 
1 ere pointed out is maintained in the Aiture 
In the accomj anying diagram we have (a) i detted curve 
sh wing the vsnstion if At gust rainfall and the values hast. 


OUR BOOK KHELI 

Die Lekrt ton <Ur LleklnsttU und denn Priitucke 

Verwemluntc By Fh Schwartre (Leipzig J J 

Weber 1895) 

IHR author in his preface says that his intention in 
writing this book was to give the bearing of the latest 
scientific results in electnatj on electro technology He 
goes on to sty that the contents will probably appeal 
peculiar The first of the abo\e statements taken in 
conjunction with the title of the book, will piobably gi\c 
as erroneous an idea of the contents as it is possible to 
obtain For if there is one thing the author does not do 
It IS to give the bearing of the few modem discoteiies 
or lines of thought wht» he mentions on the practical 
applications of dectncity 

For all intents and purposes the book, mat be divided 
into two parts The first of these deals with the question 
of the fundamental principles of general 
physics and with some mechanu al problems 
such as moment of inertia oscillations of a 
pendulum wave motion The second 
part deals more partirul irlj with electric and 
magnetic phenomena 

Throughout the greater p irt of the book 
but particularly in the first part the rcadci 
will probably hcartil) endorse the authors 
view that the contents of the book are 
peculiai for the subject of dimensions is 
treated at great length so that for at any 
rate the first three hundred pages, there is 
haidly a page without at least one di 
mcnstonal equation The appe trance of 
some of these dimensional equations how 
ever aie certainly pttuliai for tho author 
attempts to introduce a set of dimensions 
in terms if what he calls I incarkrafl 
* Machcnkrift and \oIuincnkrift Ihese 
quantities he indicates b) the s) mbols I I * 
and rtg irdless of the f ict th it in those 
dimension il foniiula. in whith length mass 
ind time arc taken as the fund imcntal units 
the symbol L is used foi i length Fven 
the author himself seems to h iv e got muddled 
when such equations as [M*I ^]-[ML*] are 
allowed to appeir and the state of mind 
of the student whose commuid of dimen 
stons IS limited, aftei revding the book is 
lamentable to think of In the ch ipter deal 
ing with the dimensions of the clectncal and 
magnetic units, no mention is made of the 
effect of the properties of the medium, and 
although RuckeHs name is mentioned in the 
preface in connection with the subject of 
dimensions no mention is made of his 
proposal to consider the specific inductive 
capacity and the permeability of the medium 
as subsidiary fundamental units, and to indi 
catc their presence in the dimensional 
formula. The more purely clectncal portion 
of the book calls for little remailq aim contains a some been smoothed with averages of $ yieldiiig 
what elementary treatment of the subject of electro curve a Undemcatb ( 6 ) is im inverted sw spt 
statics, such as the calculation of the capacity of some 
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n ie forms of condensers, d.c There are also chaptets p^ly in foe last 
ng with uni directed cui rents, thermo electncity n 

electrolysis, electro magnetic induction, and the dynamo noiiows 

Finally, about seven^ pages are devoted to what is called 
“electro tectmiches,’’m which the commoner fptms of 
electrical measuring instruments are shortly described | 

While only a very short account is given of Hertzs 
woilc, contra^ to what one would expect m a German { sun q>ot 
woilc, considerable space is devoted to a description of „ 

-.-J showy txpenmenu with rapidly 


foe lavt forte waves, foe crests or i 

miing near foe sun spot n 
of the former near the vi 


average being a 38) we have 
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t> > 1861 o 57 „ 
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The <Ut« ptevioai to 1841 are, 1 suppoie leia nliable, but I 
may add theae two caaei of Auguit rain&ll under a>era(2e 


Sun spot max 1830 Rain&ll of August 1831 a 1410 

, 1837 „ „ 1838,093 


Bv way of showing that in other parts of the country there 
has been, in recent years at least, a similar vanati in I add three 
similarly smoothed curves of Au^t rainhll for Haverfordwest, 
I landudno, and Boston (Lincoln) respectively ( d r) Ihc 
data however, do not extend back further than 1866 
The case of Greenwich may be presented as fillows —Take 
each maximum sun spot year and s year on either ude and 
tabulate the August rainUl in eaeh of these Indicate by 
the letters d (for dry) and w (for wet) whether this rainfall has 
been below or above the average Then wt hsse — 


Muimum 

1847 1848 1849 
1859 i860 1861 
18^ 1870 1871 
188a 1883 1884 


I 13 368 057 
1 21 3 02 O 86 

1 16 o 71 067 


Here we hnd ten eases of s dry August out of twelve Those 
twelve values give an average if I 55 inches 
Now do the same with minimum sun spot years — 


184a 1843 1844 

;iii 

1877 1878 1879 
1888 1889 1890 


^1? 


Here we fin I eleven c 
Those hitecn cases j,ive at 
It would 1 e int< resting 
suisist elsi where anl 1 erln|is sime f y 
disposed t investit, ite the matter 


3 73 I 81 3 54 tt /b. 

IS of a wet August out of fifteen 
. xrtt,e of 3 b4 inches 
kn iw to what extent such relations 
reaiers^ma^^ 


lines in the visible part of the spectrum Johnstone 
Stoney had already shown that three of the wave lengths 
of the visible hydrogen lines were most accurately pro 
portional to the values 9 5, 4/3, 9/8, when Balmer 
discovered that these values were given by the formula 



for /u = 3, 4,6, and that the other wave lengths of the 
senes were proportional to the values obtained by sub 
stituting for w the other entire numbers greater than 
three The senes has now been followed from /« =« 3 to 
20 the lines growing weaker and weaker to the more 
refrangible side, and approaching eat h other closer and 
closer 1 he formula shows that they approach a definite 

limit for large \ alues of »t This is seen more clearly 
when we consider wave numbers instead of wave lengths, 
which according to the formula would be pioportiontl to 



Manv senes of lines similar to the hydrogen senes 
were distoxcrml by 1 ivemg and Dewai fhey base 
cdlcd them harmonic senes, and have compaicd them to 
the senes of over tones of a vibrating bod) The) hive 
been further studied by Rydberg and by kayscr and 
Range We cannot here entei into iny detiiltd account 
We oil!) vv int to explain so niueli is to make the eon 
elusions undcistood which we have drawn fiom the 
spectrum of thi gis in cleveite The wue lengths X of 
the lims belonging to the sime series irealwaysapproM 
mitely lonneited by i formuli somcwhit similar to 
Balmer s 

i/\ — A - h/w - C / /* 


Alteration in the Colours of Flowers by Cyanide 
Fumes 

Ir IS well kn iwn thil the yellows of some insects are tume I 
t re I I y the fumes fr n | lassium ey im Ic lut I have 11 I 
afters me inquiry lx.tn il le t btain any liter Uure lestril ng 
the effects of su h tunies u( 11 the crliurs f fl wers Ihe 
reacti ns 1 hive jbserved are veiy curious ml while it seems 
iiiipn twbte that they are Imhiit vh illy unkn iwn it may n t 
Ic amiss to dire t aUenli n t them k few lumi s I the 
cyamde arc j laee 1 in a i rice I tulx; eovere I with 11 Hie ott n 
and the 11 wers are place I n lilt c tt )u It is probably 
ne essary that the lay sh 111 lie hot or the tube slightly 
warmed The pink fl wers f C/ mv tnUi^itf ht an I Mon^t ii 
fistuhi I turn tj a brilliant green 1 lue ind finally become j ale 
yell w \ purple re 1 f rd in I eeomes bright Hue then pile 
yellow The | urple flowers f Solanun hn^ntf hum gi 
green Hue and then yell w The white peuls ef Aiiitm n 
plUy e; u turn yell >w the naturil coliur if I n tr r«r The 
I ale yelhwish flowers I M nt /i> onef r turn a deeper yellow 
rliwcrs f IHptnu in, m u var turn pale yellow White 
elder ( Sambiicus) fl wers turn yellow The starlet flowers < f 
"iJihmUti aufUitifahi i\itn \ \\<. dull pink resend ling sime 
what a natural vanety f llit same Any of y lur readers will 
doubtless ibtam similar results with the flowers growing in their 
vicinil) T t) A CiKkKRVii 

I as Cruces New Hexic 1, L S k SeptemI er 3 


ON IHt QONSTITlhNIS OF THh OAS IN 
Cl rVhllE 



have found it to be most rc^lar It consists of su senes 
of lines, the intensity of the lines in each series decreasing 
with decreasing wave lengths Similar senes of lines 
have been observed in many spectra. The first senes 
was discovered by Ur Huggins in the ultra violet spectra 
of a number of stars It proved to belong to hydn^en, 
and to bt the continuation of the four strong hydrogen 
1352, VOL. 52] 


A dctcimines thi end of the seiies towards, whith the 
lines appro ith for high values of w but dots not influence 
the diffi icncc of w ive numbers of any two lines B has 
nearlv the siine value for ill the senes, observed and C 
may Ik SI It) detcimine the spreid of the series cor 
responding inten ils between the wave numbers being 
laigei fii hrgti v dues of C ks B is ipproximately 
known two wive lengths of a senes suffice to detennine 
the const nits \ iml C ind thus to eileulite ippioxi 
initily the v ive lengths of the other lines It w is by 
this me ins that we suerecdeil m disentangling the 
spe iium of the gas in cleveite ind showing its 
ugiil inly 

In the spectrum of m iny elements two senes have been 
obsti V cd f 11 vv hich A h is tiu s ime v alue so that they both 
ipprouh to the s tine limit In ill these r ises the senes 
for which C has the smtiler value that is to siy which 
h IS thi sm illei spread, is the stronger of the two In the 
spectrum of the g is in cleveite wc hive two instinces of 
the s line iki urrence One of the two p nrs of senes, the 
one to whiih the strong yellow double line belongs 
consists thioughout of double lines whose wave numbers 
seem to have the same difTcrcnee, while the lines of the 
other pair of sent s appear to be all single Lithium is 
an insttnee of a pair of senes of single lines approaching 
to the same limit But there are also many instances of 
two senes of double lines of equal dificrcncc of wave 
numbers ending at the same place as sodium, potassium, 
aluminium &e 1 here arc also cases where the members 
of each senes consist of tnplets of the same difierence of 
wave numbers as in the spectrum of mamesium, calcium, 
strontium zinc, cadmium, mercury But there is no 
instance of an dement whose spectrum contams two pairs 
of senes ending at the same place This suggested to us 
the idea that the two pairs of senes belonged to dififerent 
elements' One of the two pairs being by m the stronger, 
we assumq that the stronger one m the two remaining 
senes bekmgt to the same element as the stnmger pair 
We thus get two spectra consistmg of three senes each, 
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two senes ending at the same pi tee and the third leaping 
over the first two in large bounds and ending in the more 
lefrangible part of the spcetrum This third senes we 
suppose to be malogous to the so called principal senes 
in the spectri of the 'tlkalis which show tne same 
features It is not impossible, one may e\en say not un 
likely, that there are prmcipal senes in the spectra of the 
other elements But so far they have not been shoun to 

Each of our two spectr i now shows a close analogy to 
the spectra of the allmlis 

Wcthciefore believe the gis m cleveite to consist of 
tno and not more than two constituents We propose 
to call only one of the constituents helium, the one to 
which the bneht yellow double line belongs whose spec 
tium iltogctner is the stronger one wmile the other 
constituent ought to receive a new name 

^\e have confirmed this rather hypothetical conclusion 
by the following experiment The connection leading 
/torn our supply of cleveite gis to the vacuum tube ton 
timed a side brinch parting from it and joining it igain 
Ihcrcwcic stopcocks on cither side of the side brinch 
and a thud one in the side branch In the main tube 
between the ends of the side branch i plug of asbestos 
was tightly insetted To prepare the vacuum tube only 
the tap It iding to the supply was c losed the whole space 
up to this tap King carefully ev icuated Now the side 
branch w is losed ind the tap leading to the supply w is 
ojicned 1 hen we observed tn it the light of the electric 
dischirgt in the vacuum tube was at first greenish ind 
iftei a wh It giew yellow By cutting off the cunent of 
gas after i sufficiently short time we succeeded in making 
i v Kuum tube whi h renti ned gutnish Oncximning 
It in i small spectroscope with which wc could oveilook 
the whole spt trum wc found that the intensities of the 
lines had changed Ihc yellow line was stauely is 
bright as the green line 5016 and the red line 7065 had 
ipparcntly decreased relatively to 7282 and 6678 although 
It w is still stronger than 728a The two lines th it had 
decre ised in intensity belong to the second set of senes 
while the others aie members of the first set The other 
visual lines of the second set could not very well be 
examined because they are moie in the violet pan 

This obseivation lonfirms our spectroscopic result 
The gas in cleveite may be taken to be a mixtuie of two 
gases of different density of which the lighter one is more 
lapidly tiansmitted through the plug of asbestos there 
IS however the objection to be rai^ that in the green 
tube the pressure is less and that the difference of in 
tensities is due to the pressure being different 1 his must 
be further inquired into 

We were not satisfied with the visual observation of 
the change of intensities in our green tube but thought 
It desirible to test the conclusion by the bolometric 
measurement of the two lines that we have discovered 
in the ultra red part of the spectrum If we were right 
the ultra ted line of smaller wave length, which belongs 
to the second set of senes, ought to have decreased in 
intensity relatively to tihe other ultra red line This wc 
found to be so indeed In the yellow tubes the intensity 
of the smaller wave length was to that of the other on an 
average as 3 to i, while in the green tubes it was as i 8 
to I This confirmation we consider the more valuable as 
It does not depend on any estimation which may be biassed 
by the personal opinion of the observer, but is based on 
an objecbve numerical determmation 

Another confirmation may be gathered from the spec 
trum of the sun s limb (u>d that of several stws Let us 
confine our attention to the six strontftot unfcs in the 
visible part of the spectnim 

7066, 6678, 5876, 5016, 4933, 4473 

The first, third, and sixth belong to the second set of 
senes , the second, Iburth and fifth to the first iet These 
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SIX lines have all been observed in the spectrum of the 
suns limb, as Norman I ockycr and Deslandres have 
pointed out Now according to their appearance in the 
spectrum of the suns limb, they may be classed in 
two groups, one group being alwws present, the other 
group being sometimes piesent C A \uung long ago 
called attention to the d fference in the frequency of 
appearance of the chromospheric lines He has given them 
frequency numbers roughly estimating the percentage of 
frequency with which the lines were seen during the six 
weeks of observation at Sherman in the summer of 1873 
According to Young 7066 5876 4472 have the fiequency 
numlier 100 while 6678 5016 4932 have the numbers 35, 
30 30 showing th It one of the two constituents was 
alw lys present wh le the other was only seen about once 
n every four rases 

The lines of both constituents have been observed in 
the spectra of a lonsideiable number of stars ^ 8 » f y 
Ononis a \ rginis /3 I ersci /3 faun ij Uisx majons 
B 1 yi c In ihc spectrum of B I yra thirteen lines 
hive been idintificd with certainty But the most 
intciesting case m [loint is the spectrum of Nova Aungx 
that wonderful star whose sudden ippearance was 
announced ti astronomtis in 1893 by an anonymous post 
card In the spectrum of Nova Aung c the two lines 
5016 ind 4J 2 were very strong while4473 was weikand 
5876 his only been seen b> Dr Huggins wc believe only on 
one o< casion and appears to have been \ ery weak Now 
5016 and 4912 liel ng to the lighter constituent and are 
together with 6678 the strongest lines in the visible part 
of the spittrum while 5876 and 4472 ire the strongest 
lines of the other constituent m the vis bit part of the 
s|x.ctrum In Ntva Aurigi theicfoit the lighter ton 
stituent give a mu h hiightei spectrum than helium 
pioptr But there may here be riised an objection, 
which indeed wc do not know how to refute Why has the 
line 6678 not been observed ? It is a pity th it the red part 
of the spectrum t annot lie more easily photographed 
Nova Aung i has no become very weak and besides 
the spectrum is quite iltircd so that wc shall never know 
whether the red line 6678 was really absent or has only 
esc ipcd notice 

hrom the fiet thit the second set of senes is on 
the whole situated moie to the icfringiblc pirt of the 
spectrum one miy indejicndently of the diffusion ex 
piiiment conclude that the element corresponding to 
the second set is the he ivierof the two In the spectra 
of chemically related elements like Li Na K Ro Cs 
or Mg Ca Sr or 7n Td Hg the senes shift to the 
less lefringible side with increasing atomic weight 
But It appears that in the spectra of elements following 
each othi r in the order of their atomic weights in a row 
of the penodic system like 

Na Mg Al 
K Ca 
Tu ^n, 

Rb Sr 
Ag Cal In, 

the senes shift the opposite way, so that the spectium of 
the element of greiter atomic weight is as a whole 
situated further to the more refiringible side Now in 
our case the density of the gas has been determined by 
Langlet (published by Cleve) and by Ramsay to be about 
douUe the density of hydrogen Assuming the atomic 
weights of the two constituents to be between thit of 
lithium and that of hydrogen, they would both belong to 
the same row of the penodic syMem, and therefore the 
more refrangible set of senes would correspond to the 
greater atomic weight 

For convemence of reference all the observed lines ore 
given in Ao following table, the wave lengths being 
abndged to tenth metres 
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20400 

5016 

396s 

» 

3355 

S15 


Ltgkitr CoHstUutnt 


6678 

4388 

4«44 


S<u>il 

Hiborl iii«»ei 

7282 

5048 

4438 

4169 

4024 

3936 

3878 

3*35 


Htatur CoHslUiuHt {fftltum proprr) 


*945 

2829 

7764 


36W 

3587 

3555 

3531 

3S«3 


7066 

4713 

4121 

3868 

3733 

365* 

3599 

3563 

3537 

3S«7 

3503 

349* 

348a 


3479 

3466 
3461 

C RuNf r ANU F Paschen 


A (OVMUMCATiov wu miide to the. pteu on Fnd«y lut hf 
Reuter s Agency with reference to the movement! of the j!clcion> 
Harmiworth Pobir Expedition It wm admitted that the intelli 
gence receded had been made in a eomewhat meagre and dis 
jomted form , but from it could be gleaned that on September 7 
of laxt year the expediuon amved lafely on the coast of frans 
Towf I^d and m the locality of Cape Flora On September 10 
the ice closed round the JVindwatd, and she was frozen m for the 
wmter On February 23 the sun returned, and on March n> 
Mr Jackson started on his northern journey, with a quantity of 
stores and made his first depfit Various journeys to and fro 
wi h provisions &.C , were made and depots formed the most 
northern of which was about 100 miles from the cimp The 
lltm/uard hss it is expected, now set sail for home, bearing 
letters and journals of the early part of the expedition 
Tut expedition to AIxskx of the United States (leologicxi 
Survey fir the purpose of examuung into the coal and gold 
mines of the territory has returned safely to San F rancisco after a 
successfiU and very interesting season, diuing which mcidentally, 
many if the glaciers and volcanos were studied Messrs Becker 
and Dali will return to Washington by October l to submit their 
report upon the mineral resources to the Director of the Survey, 
which will lie printed as soon as the necessary analyses Ac , can 
fe made 

We have 11 record the death, at Berlin at the age of seventy 
SIX of Prof Bardeleben, the eminent surgeon and author ol 
Lehrbuch Uer Chirurgie und Operationslehre 
Thf death is announced from Bendigo Victoria of Dr Paul 
Howrxrd MacCiiUivray well known as a medical man and for 
his researches ml olyzoa 


NOTES 

The third International Congress of /oologists (an account 
if the proceedings at which will appear in a Mibseqnent issue of 
Nature) has just been held at I.«jrden, and appears to have 
been a great success No fewer than twenty nationalities were 
rejiresentcd, and the arrangements for the comfort of the 
members were all that could be unshed It was decided to hold 
the next meeting (m 1898) in England, and Sir Willutm H 
Flower was elected President Dunng the meeting it was 
announced that the Senate of the Umveraity of Utrecht had 
conferrcil degrees upon Sir William H Flower, M Milne 
Edwards, of Pans, and Prof Wcismann, of Freibuig 

lEUu RAMS from St John s doted September 22, xnnounced 
the return, in the steamer Niti, of the Peaty Fuipedition The 
result of the expedition was a most disappomting one, as Iseut 
Peary and his compamons were unable to extend their journeynigs 
beyond Independence Bay, which pomt uras the furthest nortii 
reached by Lieut Peary in hu exp^hon Of 189a The main 
cause of fiulure was the loos of all the stores of provisions, save 
one, which had been got together and deposited along the in 
tended line of march last year, all having been boned bypeihapa 
the heaviest snowfall known, which obhterated all traces of 
them The suffenngs endured by the exptorers, on the verge of 
starvation as they were for the greater part of the tame, can 
hardly be estimated, and when, on July 31, the KU* amved, 
they were utteriy broken down and ill, but they subseqnently 
recovoed under careful treatment The expedition, aooordny 
to a later telegram, will not be entirely barren of scientific 
resulta, as Uent Peary is leported to have mapped Whale 
Sound, and completed hu studwa of the Eskimo Hightenders. 
He has also brought back another year’s meteorologieal record 
The icbef eapediHon, too, is credit^ widi obtaining the hugest 
coUectaon of Aaetac fiwna and flora ever aoquticd, and Pntf 
Salisbury, of Ojkago University, did good gcolagical work 
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At the meeting of the F ntomc logical Societj of London, to 
lie held on Wednesday October 2, the following papers will be 
read — Contributions toward* the History of Msruina, a New 
Genus of Diptera [Ptjn,koduia) by Dr Fritr Muller, “Re 
marks >n the Homologies and Dften.nces betwein the First 
Stages of Icncoma and those of Maruma, by Boron Osten 
Sacktn 

Thf annual meeting of the Federated Inatitution of Mimng 
Fngineers has just take 1 place at Hanley, and papers were rexd 
on ' The Use of Steel Girders m Mines, ’ “ Ewnomic Mmeiala 
of the Province of Ontano,’’ and “Gold Mining in Nova 
Scotia ' The Inxutntion seem* to be in a flounihing condition, 
the membership having risen ftom 1189 in 1889-90 to 2199 at 
the present tame The prizes for papers on " The Prevention 
of Accidents ui Mmes ’’ have been asvaided os follow* (i) Mr. 
A Kukup (2) Mr W N Drew, Messrs E A Ailport and 
A Noble were bracketed for the tluid place 

The Royal Soaety of New South Woles offers its medal and 
the sum of ,^25 for the best communications (provided such be 
deemed of sufficient ment) on original rcaearch m the followaig 
snbjects —' The Ongm of Multiple Hydatids in Man ” , “ The 
Occnnence of Piectous Stones m New South Wales, wnth • 
dcscnption of the Deposits bi which they are found ’, “ The 
Effect of the Australian Chmate on the Physical Developinent of 
the Anstraban bun Fopulatian ”, “ The Pfiystological Actaon of 
the Poiaon of any Anstraban Snake, Spider, or Tick ” , “ The 
Chemistry of the Anttamhan Gums and Resms", “TheEmbiy- 
rdogy and Development of the Echidna or Pktypas" , “The 
Chemical Compoaitioa of the Products ftom the so tailed 
Keioeene Shate of Mew South Walea", “The Modeof Oc¬ 
currence, Chemical Compoatioa and On^ of Arteaitn Water 
in Mew South Wales." The competition u open to all, and {» 
not subject to any lestnctaon, save that the communication lobe 
tnceesifnl must be citber wffaolly or m pert the result of the 
compMitor’s own ongmel obserratlon or lasaatclu The sun- 
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eiMyg will be puUiihed m the Socieljr i tnnual volume 
•nd fifty copies of the paper will be «uppbed to their wntera free 
of e h .r p } articulars as to the latest dates for sending papta^, 
and all other necesMty information may be obtained from the 
Honorary Secretanei, at the house of the Royal Somety of New 
South Wales S, bhiabeth street, Sydne) 

The Manchester Trades CounnI hu recently pused a 
resolution strongly in ftivour of the Report of the Select Com 
nuttee of the House of Commons on Weighfk and Measures, in 
which the Council expresses the hoi* efforts will 1 e 

spared to make the Committee s recommendations law As can 
be readily understood, the New Decimal Association is much 
encoumged by the attitude taken in so important a commerci'il 
centre ns Manchester, and it u to be hop^ that at no distant 
slate their efforts will be crowned with success, and that the 
present cumlirous system will be far ever abandoned 

Thf metric system of weights and measures is tr be 
obligatory m the United States of Mexico from September l6, 
1896 This system has been in use in the Government depart 
ments of Mexico for some time past but a decree recently passed 
makes it the sole legal system throughout the Republic xnd wdl 
make an end of the various old Spanish measures hitherto m 
xogue m ordinary business tnnsactions 

Du \AV RijckEVoasBi and Hen van Bemmelen -ue 
engaged on x research which has for its object to determine the 
influence if elevation above sea lesel on the magnetic elements 
tor this purpose an accurate magnetic suney must be made of 
some moderately high mountam, of non magnetic material and 
sufficiently fir removed from magnetic masses The Right 
seems to Ailfil these conditions most satisfactorily but in order 
to decide the matter, Herm van Rijckeiorsel and van Bemmelen 
selected thirty stations, distributed on the low ground rounl the 
Righi in three concentric circles with the mountain as centre 
The magnetic elements have been deternuned at these stauons, 
but the calculations are not yet completed If these indicate no 
traces of disturbance, due to the Right or its surroundings, the 
survey of the mountain will be proceeded with 

Thf latest number of the Ketords of the Geological Survey of 
Indu contains a translation of a paper by Dr h Kurtz, on the 
Lower Gondwana beds of Aigentini (from kevista dtl Mus de 
la Plata) In this u recorded an important discovery of plant 
remains in shales at Bajo de Veils These fossils are well 
preserved, and while lietng quite diflferent from the Argentine 
plant remams already found, show a close affimty to the plants 
of the Kahorhan beds of the Lowrer Gondsranas of India, as 
well as to those of the Fkks Kimberley beds of South Africa 
the Newcastle and Baccus Marsh beds of Australia, and the 
Mersey beds of Tasmania The prei lously known plant bearing 
beds of Argentina consisted of two senes—one containing a 
Rhiebc flora, resembling that of the Stormberg (Upper Karoo) 
beds of South Afinea, the Hawkesbury beds of Australia, and 
the Rajmahal (Upper Gondwana) senes of India, the other 
eoutaiaug a flora of Lower Carbonifcraua chaia^ The 
newly ducovered flora must be mtermediate m age between these 
two—that u to say, it cannot be older than Upper Carboniferous, 
•or yonager than Tnssslr , and imth it must go the flora of the 
important caal>beanng Upper Gondwana beds of India These 
have already been assigned to the U^w Oarbomferous (at lowest) 
by Messrs. Medlioott and Blanibrd, and die <lpdian Survey, 
and the new dneovenes m Argentina give a sstisactoiy con 
flrmatUNiof theu views. 

Wb note the pablwatton tff the first StUbhm d*t Otsarvattatu 
MM t rw It f h / HU, 1S94, ^ ‘he Observatory of St Lotus, St 
HdMfS, Jersey, eontslmng monthly means from dinet obeervn 
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tmns and from self recording mstruments The Dinctor of this 
new Observatory is the Rev M Dechevrens, who has already 
done good work at 7 \ ka wei, near Shanghai, and by the 
investigation of the typhoons of the China Seas, in connection 
with the Shanghai Meteorological Society The St louu 
Observatory is provided with a tower about 150 feet high, for 
the special stu ly of vertical wmd currents and atmospheric 
electricity 

The Acclimatisation Society of Moscow must be credited 
with more than i nlinary originality and ingenuity in its efforts 
to improve the system of bee keeping m vogue among the 
Russian peasants Antiquated and unremnnerative methods of 
hive management ate still in general use in Russia, and, in order 
to diffuse a knowledge if the mon. rational methods of modern 
apiarists the Society last yexr organwed a travelling bee keeping 
exhibition upon a n ivel and as it proved, most successful plan 
A bxrge 70 metres I mg and 8 metres broad, was procured and 
fitted up with s museum a garden with trees and flower beds, 
hives of all kinds ild and new, and a number of hives with 
hung bees there were slso dwelling rooms for the travellmg 
staff The museum contained examples of bee keeping appli 
anees and products, together with a set of preparations illus 
liating the structure xnd life history of bees and thur natural 
enemies The staff m chxrge of the exhibition consisted of a 
praetieal bee keeper, two entomologists, and ten men servants 
ft r the vessel The floating exhibition wxs towed down the 
nvet lut if M iscow by twenty horses ten on each bank , and 
SIX towns and ah Hit twenty villages were visited between the 
old capital and the town Kaluga The travelling was done 
dnnng the night During the day, from 8 am to 9pm,a 
halt was made at some town or village, the objects m the 
museum were explained to visitors by the staff, and the methods 
of working the model hives were demonstrated to the bee keep 
ing country folk The exhibition has worked with great success 
The great expense which this mteresting and instructive exhi 
bition demanded was m st willingly defrayed by Hen F 
Motschalkin, who is himself an enthusiastic bM keeper 

A NEW deturmination of the lowest temperature at which a 
hot body becomes visible u published by Sp P Pettinelli, m 
the Nmma Cimento He heated a cast iron cylinder 30 cm 
long and 14 cm broad m a wrought iron jacket over a Bunsen 
burner to astemperature of 460’ C , as indicated by an air ther' 
mometer and then observed its flat end m a dark room firom a 
point 60 cm above it When it had cooled to about 415*, the 
red heat vanished and gxve way to an indefinite hazy |^w 
This glow completely disappeared at 404°, and repeated ofaser 
vations gave an error of only 3* Highly emissive substances, 
such as the "mantles made by Auer and others for iBcan 
descent gas bghting, became visible at the same temperature, but 
reflecting surfoces hod to be heated iQ! higher before they 
appeared to the eye, and gloss still more These low tempera 
tore rays were found to traverse glass and water hke ordinary 
bgbt rays, but they suffer a cumparaUvely greater absorptioa 
Diflemt eyes differ slightly m their capacity of seeing them, die 
maximum divergence being about 6* But then the extent of 
suifoce muu be the vame Sgr PettineUi found that if he 
screened off all but i/40th of the suifiue, the body had to be 
heated 6* higher than before to become visible , if i/aooth, ao* 
higher , and if i/8aoth only was e x pose d to view, the minimum 
tempeifture of vunbihty was 460*. Hence he rightly concludes 

are due to diffoteaces m the aiMs of the hot bodies mvestigated 
The IiM dOt {Mtgueartt hthrmtmt) has hitherto had a some 
what isolated posttion as the only spe^ of its genus known to 
naturalists up to the present A new daimant to the same 
generic title has, however, been reeentiy uneart hed in Genmny, 
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and lias been descnbed bjr Prof Nehnng, of Berlin, under the 
name M Xufit The new vpecies is mtermediate in many 
of Its characters between the Irish elk and the fidlow deer 
{Dama tm/gans) It appears to have bved during the first 
interglacuU epoch, «hile the Irish elk flourished at a somewhat 
later geological period It may possibly, therefore be regarded 
as the ancestor of the latter type The antlers of Jtf Kufit 
have fewer “ poinU or processes than those of M hthtrmctu 
and, although the skull of the animal was os large as or even 
larger than that of M htbemtna, the antlers were markedly 
smaller and diverged from one another much less widely than 
in the case of the latter species A restoration of the animat 
accompames Prof Nchnng s description m IViH Httd Uund for 
July 19, 1895 Prom this peture the diflierences between this 
new species and M ktbtrnuus may be at once detected 

Some important experiments of great practical interest have 
just been published by l>r Breslauer on the antiseptic properties 
possessed by dismfectants mixed with different fats in the shape 
of oiiitments As lung os fourteen yean ago Koch poinled out 
that carbolic acid combined anth olive oil or carbolised oil 
contrary to the prav-ulmg impresuou, possessed no antiseptic 
properties Dr Breslauer has extended these experiments to an 
exhaustive examination if various disinfectants, such as carbolic 
acid corrosive sublimate bone acid, nitrate of silver, Ac in 
combination with oil vaseline fat, lanolin anhjdncum lanolin 
and unguentum leniens It was found that the degree of anti 
septic power possessed by the disinfectant depended in a very 
remarkable manner upon the particular diluent employed and 
that in an cases the best antiseptic results were obtaineil with 
disinfectants in combination with lanolin or unguentum leniens 
Thus in 1 senes of experiments on the antiseptic effect produced 
by addmg five per cent f carbolic aad to vanius substances it 
was ascertained that tlie Staphfloco cm pyoitMn aureus was still 
living after being immersed m carbolised oil for three days in 
carbolised vaselm it survived one day, in &t ftwr houn in 
Unolui anhydneum two hours in lanolin thirty minutes and m 
unguentum Icmens twenty minutes Similar results were ob 
tamed not only with other baetens but all i with different dism 
fectants Ur Breslauer has also examined the boctencidal 
pr iperties of other ointments in frequent use such as un(,uentum 
xmci inguentum cmereum (benxoatum) and unguentum pre 
cipitatum album an 1 whilst the two latter were found to lie 
posseise I of highly antisepuc j r iperties, the former exercised no 
perceptible effect whatever In employing ointments it would 
appear thertfore advisable to use the disinfectant selected in 
c imbination with lanolin or unguentum leniens instead of sup 
plying voMbne od or other fats, the addition of the latter, ac 
cording to Dr Breslauer serving only to reduce the antisepbc 
action of the dismfectant This subject is cun lusly one which 
has had so far hardly any attention bestowed upon it and with 
the exception of some experiments by Gottstein published in 
1889 and still more recently an inquiry 1^ Ludwig Bach into 
the anbseplic eflect of various eye ointments. Dr BresUuei’s 
commumcatum seems to be the only one whieh has appeared 

We have recently received two new parts of the Imisan 
Museum Seles, from the Trustees of the Museum being vol tu 
parts 4 and 5 1 art 4 is devoted to an account of the insects and 

mitet which attack the tea plant in India, and includes full de 
scnptions and, in most cases good figures of the principal insects, 
Ac , discussed, and occasionally of thetr parasites also The 
insects belong to all the more important plant feeding orders , 
but what oppenrs to us remarkable u the very large number of 
Lepiebplera which are injurious to the tea plant, as compared 
with other insects Thns, only three beetles are menumed, 
belonging to the MeMmUksda, CkrystmehJa, and Cureuhausthe 
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reflectively, as against nineteen Ltptiiplera HtUrtetra of 
various fiiimlies The pamphlet concludes with a practical 
a^lpendix on msecticidea It must not, however, be inpposed 
tl^t a treatue of seventy pages can possibly exhaust the subject 
of thi enemies of liliy pabular plant, especially when they ore 
discussed in detad. A glance at the most important European 
book on entmological botany (Kaltenbtch s “ Pflansenfemde ’) 

IS sufficient to show us that many plants are attacked by 
hundreds of differdht species of inse ts , and if this is the ease m 
Europe, it cannot but he true to a still greater extent m tropical 
countries But fortunately insects arc not always uniformly 
abundant They are affected by variations of the season, 
parasites, and many other inflnences which are more or less 
obvious to us, and it is only occasionally that one or other of 
the numerous species which feed upon any given plant becomes 
sufficiently abundant to cause any serious injury to it The 
other nunilicr if the ludiou Museum Notrt before us (part 5) 
is more varied in its contents It contains an account of the 
progress of entomology in the Indian Museum, from 1884-1894, 
by Mr F C Cotes some short papers by different entorao 
legists on Inlian Difleta and Kkyuikota, and a senes of 
miscellaneous notes on insects of all orders by Mr Cotes. 
This port IS not only illustrated hkc the other by numer lus 
woodcuts, but also contains three well executed plain pUtcs 
Three important papers by Prof E D Cope and two by Prof 
W B Scott makeup, with seven plates, the part recently dis 
tnhuted (vol ix part 4) of the fourual of the Academy of Natural 
Sciences of 1 hil^elj^ia Prof Lope treats of new and little 
known Pit e n iic and Mesor iic hshes and describes Cyph irnis— 
in extinct genus of birds The genus is esUbUshe 1 on a species of 
bird repress itil by the superior part of a tarsimetatarse, 
vbtaine I by Dr <1 M Dawson from a bed of indurated greenish 
clay if unknown age from Vancouver Island The bird appears 
topissess teal aflinlUet with the Steganopudes combined with 
affinities tj more primitive birds with a simple hypotarsel 
structure The presumed affinity with the Sleganopodes, ’ 
remarks Pr if C ip** ' indicates natatory habits and probable 
capacity fur flight Should this piwer have been developed in 
Cypkorms m%,nus it will have b.en much the largest ^rd if 
flight thus fir kniwn Another paper by Prof Cope is in 
extinct Be ti Cauuir and Peluie from the Pleistocene of 
bouthern Kansas and Western (Xntral Oklahoma Prof W 
B Scotl s mem iir on the structure and relatiuuships of Ameius 
supplements the extensive investigations of Kowalevsky and 
Edhol by giving an account of the Amencan speues of that 
genus and by sh iwing the points of resemblance and differences 
lietween the approximately contemporaneous species of Aueedus 
m America and Europe Prof Scott concludes his valuable paper 
as follows — With the facts at present known all seem to 
point to the origin of Amedus in the Old World and its mign 
Uon to America, in the interval between the Eocene and the 
Oligocene (Uinta and White River), yet until the American 
artiodactyls from the middle and upper Eoc«ae are far better 
known than at present, such a conclusion cannot be regarded os 
final The second paper by Prof bcott deids with the osteology 
of Hpauedou~x genus descnbed by him in 1877, si fitr as the 
matenals then available would p»rmit The Pnneetown ex 
pedition of lost year resulted m the collectioa by Mr Hatchet of 
several more or less complete skeletons representmg a number 
ofsp*CM> These specimens of UytHodtm enabled Prof Scott 
to supplement the earlier account with the present paper, in 
which IS given a restoration of the skeleton of the very ciinous 
and remarkable ammal with which it deals 
Messes Rowland Ward and Co , of Piecsdilly, are send 
mg out invitations to natoialistt to inspect a mounted example of 
the WhUe Rhinoeerot {Kkssseeeres stmut) finm Zuluhind The 
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two tpcctmcn* bnugfat hom« about two yean ago were from 
Northcra Masbonalaiid. Thue thu aniina]» until lately sup 
pueed to be quite extinct, has now been found in a »eco^ 
locahty But theae are now the only two apou on the fluM: of 
the earth when thi* huge creature, formerly abundant in the 
Cape ColMiy, still exute, in very dwindle numben, which 
will, no doubt, be now rapidly diimnuhed 


T a September October part of the Phytual Rtmtw 
(MacmiJan) contains the following artic'es ‘ A Study of the 
l*olarMation of the Light emitted by Incandescent Solid and 
Liquid Sur&cea by R A Milhkan, ‘‘Alternating Cunentfr 
when the Hectronuilive force ui of a /igmg Wave Type,” by 
f C Rimmington ‘ On Ternary Mixtures by W 0 
Bancroft, part 3, and minor contnbutions 


A COMMITTSK of tix gentlemen has been appointed by the 
Governor General of Ooa, India, to carry on excavations in the 
ancient city of (joa, in rearch of relics of the traditional gmntliur 
of the past, and to take the necessary sttpfc ^ the preservation 
of the monuments of Portuguese rule in I^u, m the esrlier time j 

Av electrical forge, where the whole of the heating required 
IS done by electricity, is in opeiaUon at Nu^ara falls the pmer 
being supplied by the great cataract The cost of making a 
horae shoe at the electric forge is, it is staled, much less than at 
an ordinary coal forge We hear t wi, that com is being threshed 
by elecUKity, with very satisfactory results, at Mjolhy in 
Sweden 

Wb have received from Mr W Kadchfle, of Andreas Sch il. 
Isle of Man, the inventor of the Gonagra{di, an instrument 
for drawing perfectly accurate equilateral triangles, squares pen 
tagons, hexagons, heptagons and octagons, an arithmetical 
pustle The purzle consists of nineteen small cubes, hiving a 
face on each numbered with one of the first nmeteen numbers 
which are to be placed upon squares symmetncally arnnged on 
a boud, five on the imddle row, and two rows of four ind three 
squares to right and left of t^ The numbers are to be so 
arranged that their sum along each of twelve straight lines shall 
make up thirty eight Phis sum is also obtainable from other 
symmetncal amngements It will thus be seen that the puzrle 
IS of the nature of a square and is a very ingenious one 
The author has frivourol us with his solution, which naturally is 
at present kept back He has not furnished us with a eluc to his 
arrsogement, and we have m tain searched for it, nor does he 
say whether he has attempted any extension of the puule ts 
thirty seven or a higher number of cubes The ’ thirty eight 
puxzle can be obtained direct from the inventor in a small bus 
for supence 

A OEseRiPiioN has been sent to ns of a new arc lamp for 
projection purposes, which has been devised by Mr Cecil M 
Hepworth The instrument has three regulating discs or milled 
heads of vulcanite, which project at the back so as to be under 
the control of the lanteraist The top and bottom discs are for 
the purpose of regulating the pusitioiu of the carbons and the 
middle due hat three duties to perform, vir to bring the carbons 
slowly together as their points waste in consuropUon, by a push 
action to cause the carbons in s tanta n eously to touch, and by i 
apnng to as quickly separate, while by an upward movement 
the worm wheel u thrown completely out of gear and the nr 
bom can be mpuUy separated or brought together Iqr huid, a 
provuion necessary for the saving of time when inserting new 
catbona 

The September part of the PmttJutgt of the Physical Soaety 
of I>ond<m has reached ua, and contauu, m addition to the 
usual valuable lupidement of ” Abstracts of Physical PEpers 
from Fmetgn Sources, the following papers —“ A Theory of 
the Synchtonotts Motm, ’ by W G Rhodes (eomlnmtioa), ' On 
the Use of an lodms Voltameter for the Mcasusement of Small 
Currents,” by Prof E F Herroun, “ On the Condensation and 
the Cubical Phmioiaena of Mixtures stf Ethane and Nitrous 
Oxide," by Dr Knenen, “ An Electro Magnetic Eflect,” by 
F W Bowden, and “The Electrical Ptoperhesof Selenium, ’ 
by SheUbrd Bidwelt, P R S 

NO. 1352, VOL. 52] 


Bournes Handy Assurance Manuil for 1895 by Willianr 
Schooling, has been published It conwns in a small com 
pass a whole host of niformation likely to be of use to those who 
ire interested in insurance matters, and appears to have been 
compiled with great cart 

Wf have received from Messrs G W Wilson and Co, 
Limited, 2 St Swithm Street Aberdeen copies of their cats 
logues of lantern slides 1 he list of subjects illustrited u a very 
full one, and the ratal <^ncs may he had upon application 

On the completion of the fiftieth year of its existence, the 
clitor of the Jiotant he ZntuHg pubhshes a vtrj useful index of 
the papers contune 1 in the first fifty volumes 

The Sej tember numVx.r of the Irish his just ap 

pcared, and is entirely devoted to reports of the Galway 
conference and excursion of the Irish hield Club Union, held 
in July 

The additions to the Zoological Society s Cardens during 
the past week include a Bonnet Monkey ( Wina ut tm hi, ? ) 
from India presented by Miss Larlun a Macaque Monkey 
(MacatHs yHomolgu i ) from India, presented by Mr W 
Mdndge, a Purple face<l Monkey (^mmpUhicHs huttprymnus'S 
from Ceylon, presented by Mrs Griffith, 1 — Monkey 
(CtrttpUht us, sp me ) fr m \fnca, presented b> Miss Iigitt, 
two \ulpine Phalangers {Phalanguta tii/pina i $) frronv 
Australia, presented I > Mr k J Homiman a Magpie (/1 a 
caudata) Bntisb, presented by Mr H E Blandford an 
Orange cheeked ^mazin (thrysotis autumnaUs) from Centril 
Amenea, presented by the Rev W J Loftie a Martinique 
(Jonoruts maitiutciis) captured oft the Island of Vscension, 
presented by Mr 11 W Power , a Smooth Snake [CoroHfUs 
/rvts), a C« mmon Viper ( Pi/rra Uru } Bnlish presented by 
Mr G J S Wimer a Blown Capuchin (Crf/ri/ator/i'w) fironv 
Cuutna three Grinls krincolines (rrvuoltnus sraiifi) from 
Past Afnci Iw > r(,)pliin Tnonyx [rrtonjir nthtuus) from 
the Congo, deposited, a Two toed Sloth {Lhohpui dsdactylusS 
from Brazil 1 \ellow naped Amazon (CAi^nirir aunfiaUiata} 
fr jm Central America, puahased 


OVR ASTRONOMICAL COLUMN 

The Orbit of Boons (J 1938)—0r T J f See gives 
in the Irfr Mi * , \f 3300 Bd 138, the results r f his re 
searches on this star Thisdnuble was discivcred by Sir IVilbam 
Herschel in 1781 in I since the time of Struve it has been very 
abundiuitly om^ed In all parts of the orlnt the pou is 
suffimeutly wide to be seen with a 6 inch telescope The 
investigation gives the fillowing elements of Boolu other 
elements arc given for compmson 
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The apparent orbit is 

Major axis 3 6e6 
Minor axis s x ^ 

Anglt of major axis = 173* 5 
t, penaxtron =: i86‘ 7 
Distance of star from centre b o 638 
The computed and observed places seem to justify the new 
elements given above The period thus will hardly be varied 
k) IS much as ten years, svhilL the resulting alteration will be 
snuill in proportion 


JHh BRITISH AiiSOCIATIOH 
SlCTIOh K 
Botany 

OrEMNi Annapes bv W T Thisbi iom Dyer, M A , 
bKS CMC.CIt OiRsiTOR OF THE Royai 

(•ARDENS 

Tup estiblishment of anew Section of theBntidi Association, 
devoted to Botany, cannot lait be regarded by the botanists of 
this « untry as an event of the greatest importance For it is 
practically the hrst time that they have posseued an independent 
skTiiamsation of then own It is true that for some years post we 
have generally l>een strongenoiwh to form aseniratedepartment 
of the lid Biological Section D, on the platform of which so 
many < f us in the past have acted in some capacity or other, and 
en which mdeed many of us may be said to nave made our first 
ippearanee We shtdl not start then on our new career without 
the reinembrrnce of fihal afiection for our parent, and the earnest 
hojw that our w rL may be worthy of its great traditions 
r The first meeting of the Section or as it was then called. 
Committee at OiJord was held in 1833 And though there 
has I een from time to time some difference in the groumiffi of 
the sevenl btological sciences the two great branches <rf biol^ 
have only now m the first time formally severed the partner 
ship into which thw entered on that occasion That this 
severance, if inevitable frim force of circumstances, is in some 
respects a matter of regret I do not deny Specialisation is 
inseparable from scientihc progress, but it will defeat its own 
end in biology if the specwlist does not constantly keep m touch 
with those fundamental iinnaples which are common to all 
■organic nature We shall hiv e to take cate that we do not drift 
mto a position of isolation Section D undoubtedly afforded a 
convenient opportunity for discussing many questions on which 
It was of grnt advantage that workers in the two different fields 
shculd compare tbeu results and views But I hope that by 
means of occasional conferences we shall still, in some measure, 
he si le to preserve this advantage 

Keirosiect 

1 confess I found it t great temptation to review, however 
imperfectly, the history and fortunes of our subject while it 
belonged to Section D But to have done so woiUd have been 
practically to have written the histoiy of botany in this country 
since the first third of the centuiy x et I cannot pass over some 
few sinking events 

I thuik that the earliest of these must undoubtedly be regarded 
■as the meet epoch making 1 mean the formal publication by 
the Linnean Society, in 1833, of the firat desenpto of “ the 
nucleus of the cell,” by Robert Brown (“Misc Bot Works,” 
1 $ 13 ) It seems diCcult to realise that thia may be sntMn the 
recollection of some who are now hvtng amongst us It 13, 
however, of peculiar mtereat to me that the first person who 
actually dutinmiidied this all important body, and uuheated it in 
a figure, waahrancia Bauer, thirty years eariior, in 1803 lliis 
remarkable man, whoee skill in applying the resources of art to 
the iUu4nLtion of plant anatomy baa never, I suppoce been 
aurpasaed, waa '‘readent draughtsman for fifty yearn to the 
Royal Botanic Garden at Kew And it waa at Kew, and tn a 
tropical orchid, no doubt grown there, that 

the ditcovery waa made 

It was, I coafeis, snth no httle admuataon that, on refieshug 
my memory W a reference to Robert Brown’a paper, I read 
amn the vlvia account which he gives m a footnote of the 
imeiiomaia, 10 pomfolly femiliar to many of ua who have been 
teachers, exhihfted in the stanunal hair of TWrrrewfta ^ 
Joseph l{oific«r(/¥wr Lmn Ar , 18^-^ 65) hoa well remarked 
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that ‘ the supreme importance of this obiervatiaii, leadmg 
to undreamt of inceptions of the fundamental phenomena of 
organic life, is acknowledged byall investigators” Itisungular 
that so profound an observer aa Robert Brown should have himself 
missed the significance of what he saw The world had to vnut 
for the discovery of protoplasm by Von Mohl till 1846, and till 
1850 for Its Klentifieation with the nrcodeof roologists by Cohn, 
wh> IS still I adl happy to say, bvine and at work, and to 
whom last year the Lmnean Society aid itaelf the honour of 
presenting its medal 

The Edinburgh meeting of the Assoctatum, in 1834, was the 
occasion of the announcement of another memorable discovery of 
Robert Browns I will content myself with quoting Hofmeulers 
(**H^er Cryptogamia,” 413) account of it "Robert Brown 
waa the discoverer of the piuyembiyoay of the Canrftra In a 
later treatise he pointed out the origin of the pro embryo m large 
cells cf the endosperm to which hegave the name of corpscula 
The period of the forties, just half a century ago, looks in the 
retrospect as one of almost doszlmg discover To say nuthuv 
of the formal appearance of protoj^asm on the scene, tne founa 
ationa were being laid in all directions of our modem botanical 
morphology Vet Us contemporaries viewed it with a very 
philosophical calm Thwaites, who regarded Csurpenter as his 
master desenbed at the Oxford meeting in 1847 the conjugation 
of the Dtatomua and “distinuly indicated, as Car^ter 
[ (“Memorial Sketch ’ 140) says, ‘ that coniugation is the 
primitive phase of sexual reproduction Berkeley informed me 
that the annioncemont fell perfectly Rat \ year or two later 
Suminski came to London with his splendid discovery (1&48) of 
the archegt nia of the fem, the anthencha having been first seen 
byNageli in i8m Carpenter (loc (tt, 141) cpive me, many 
years imer a enrums account of its reception " At the Council 
of the Ray Society, at which, he saM, " I advocated the re 
production of Suminski s book on the ‘ Ferns,* I vvas assured that 
the close resemblmce of the antherozoids to spermatozoa was 
quite sufficient proof that they could have notmim to do wnth 
vegetable reproduction I do not thmk, * he adM—ind the 
complaint is pathetic—" that the men of the present generation, 
who have been brought up m the ligkt, quite apprehend (in this 
as in other matters) the utter darkness m whieti we were then 
groping, or fiilly recognise the deserts of those who helped them 
to what they now enjoy ’ This was in 1875, ^ suppose is 

not likely t > be less true now 

The Oxford meeting in i860 was the scene of the memorable 
debate on the ongm of species, at which it is interesting to 
remember that Henslow presided On that occasion Section D 
reached its meridian The battle was Homeric However little 
to the taste of its anthor, the lannching of bn great theory was, 
at any rate, dignified with a not inconsideraUe explosion It 
may M that it is not given to the men of unr day to ruffle the 
dull level of iwblic ydomdity snth distnrbing and fer reaching 
ideas But if it were, I doubt whether we have, or need now, 
the fierce energy which inspired then either the attack or the 
defeoee When we met again in Oxford last year the champion 
of the old conflict stood in the place of hononr, aedauned of all 
men, a beautiful and venerable figure We did not know then 
that that was to be his fiueweD 

The battle was not in vain Six years afterwards, at Nottug 
ham. Sir Joseph Hooker delivered hiisclaiiMal lecture on Insukur 
Floras It implicitly accepted the new doctrine, and applied it 
with admuable effect to a field which belong wuted for an 
lUnminating pnnaple The lecture itself has since remained 
one of the corner stoaes of that rational theory of the geo 
nmpkical distribution of plants which may, I think, be ckumed 
feirly as of purely Fnglish ongiD 

HSNSLOW 

Addresang you os I do at Ipewicb, there u one name written 
IB the annals of our old Seebon whuh 1 cannot paaa over—that 
of Henslow He was the Sacwtaiy of the Brolcigiral Section at 
ito first maetuig m 1833, and its President at Bfiilol in r8^ I 
suppose there are few men of this century who have mduectly 
more Inffnenced the amaft of hnman though For in great 
aieatnre I think it will not be cooteated tiiat we owe Dnnm to 
him As Romanes has ns ("Memorial Notiees,” 13) "His 
ietten wntten to Prof Henafow dunng hia voyage round the 
work! overflow with feehngi of offeetioa, venerattoo, andobbga 
tKo to his oocompludied moater and deanat (Mings 

whsA throni^iaat his Ida he retiuned wltb no dhtfintahed 
mtentity As he used himself to say, before he knew Prof 



September 26 , 1895 ] NATURE 527 


Heiulow the (mlyolqect«)ie cared for were foxeauidputnd(:ei ' 

I do not with to oventate the focu The poaieaafon of the 
coUeeWs inMuct, attoog in Darwin from hu duldhood, as la 
luualljr the ease m neat naturalists,” to use Huxley s (Prtc 
J{ S , xhv VI ) wonb, would have borne its usual fruit in after 
life, m smne shape or other, even if Darwin had not fallen into 
Henslow's banos But then the particular tram of events 
which culminated m the great work of his Ufo would never have 
been started It appearM to me, then, that it would not bt an 
altogether uninteresting investigation to ascertain something 
about Henslow himself The result has been to provide me 
with several tests, which 1 thmk it may be not unjimfilable to 
dwell upon on the present occasion 

In the first place, what was the secret of hw influence over 
Darwm? “ My dear old master in Natural History’ (“life, 

II 317) he calls him , and to have stood in this relation to 
Darwm' u no small matter Again, he speaks of his friendship 
with hun as “ a circumstance whmh mfluoMed my whole career 
more than any other ' (1 53) The singular beauty of Henslow s 
character, to which Danrm himself bore noble testimony, would 
count for something, hut it would not in itself be a sufficient 
explanation Nor was it that intellectual fisscmation which 
often binds pnpila to the masters fleet, for, as Darwm 
tells us, “ I do not suppose that any one would say 
that he possessed much original gemus* (1 u) The 
real attraction seems to me to be fwnd m Henslow s pos 
session, in an extraordman degree, of what may be called the I 
Natural History spirit Tms resolves itself mto keen obsersa 
turn and a bvely mterest m the facts observed ‘ His strongest 
taste was to draw conclusions from long contmued mmute { 
observations (1 5a) The old Natural History method, of 
which It seems to me that Henslow seas so striking an emb^ 
ment, is now, and I thmk unhamuly, almost a thing of the past 

1 he modem university student ^Imtany puts hu elders to blush 
by his mmute knowledge of some small point m vegetable histo 
logy But he can tell yon little of the contents of a country hedge 
row, and if you put an unfrumbar plant m hu hands he is 
much at a loss how to set about recognisuig its affinities 
Disdaining the field of nature spread at w feet m hu own 
country, he either seeks salvation in a C>emian laboratory or 
humes off to the Tropics, convinced that he will at once un 
mortalise himself But calum tun umiotww rnutat he puts 
mto “ pickle the same objects as his predecessors, never tu be 
looked at agam, or perhaps wntes a paper on some obvious 
dienomena which he could Iwse studied with less fatigue m the 
Palm House at New 

The secret of the r^ht use of travel u the possession of the 
Natural Htstory instmet, and to those who contemplate it I can 
only recommend a caitefol study of Darwm’s “Naturalists 
Voyage Nothing that came in hu way seems to base evaded 
him or to have seemed too inconsiderable for attention No 
doubt some re^iectable travellers have lost themselves m a maxe 
of observations that have led to nothuu But the example of 
Darwm, and I might add of Wallace, of Huxley, and of Moseley, 
show that that result is the fiuilt of the man and not of the 
method The rmht moment comes when the fruitful oppor 
tumty amves to tom who can seize it The first strain of the 
prelude with which the “ Ongm ’ commences are these words 
“ When on board H M S Avk as naturalist, 1 sras much struck 
with certam fruts m the distribution of the organic beings m- 
hafaiting South Amencs ’’ But thu sort of vein u not struck at 
hazard or by him who hu not served a tolerably long apprentice 
shw to the work 

When one reads and re reads the “ Voym,” it u simply 
a w a wng to see how mudi could be aehievwr with a previous 
training which we now should thmk ludkroualy inadcqmte 
Befijre Henskiw’t tune the sUte of the natural sciences at um 
brutewu incredible In fiuit, Leonard Jcnjns(“Memotf,” 17$), 
hu biographer, speaks of the “ utter dnregard paid to Natural 
Histon m the Umveiaty previous to hu ta&uig up hu reudence 
there " The P rofess or of Botany had delivered no lectures for 
thuty years, and thouiffi Sir Tames Smith, the founder of the 
Lamum SoGMty, hud mfeted lusservice^ they were declined on 
thegrouiidoriiuhci^aNoncaofbimutfMMr, tf)* 

As to Henslowfe own sdnitific work, I can hu rely on the 
judgment of wfaoM uffio could appreciate it m relation to lU 
tune According to Berkeley "he wMcotauily one 

of the first, if not the very £at, to sec that two forms of fruit 
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might exist m thi same fungus And thu, u we now know,, 
wu a fundamintal advance in lus branch of morphology.. 
Sir Josejdi Hooker tells me that hu pupen were all distinctly m 
advance of hu day Before occupying the chair of botany, he 
held for some yean tliat f mineralogy Probably he owed thu 
to hu paper on the Isle of Anglesey, published when he waa 
only twenty nx 1 learn from the same authonti, that thu to 
some extent anticipated, but at any rate strongly influenced, 
Sedgwick s subsequent work m the saute region 

HitASUSI TBifoUINt 

Henslow s method f le tchmj, deiervo. study Darwm saya 
of hik lectures that he Iikerl them much fir iheir extreme 
clearness But he ulds * I did not study botany (i 48) 
■Vet we must nit take this toil seriously Darwm ( Voyage, 
43t), when at the (lAlipm s, mducnminately c Ilvcletl every 
thing m flower on the nifleant lalands, and fortunate!) kept my 
collections keparate 1 oitunately indeed for it wak the resulu 
extracted from iheke colleen ms, when worked up sulisniuently 
by Sir Jokcph H xiker which determined the m im work if his 
bfe It was such cases -is that if the Iralaja), s Archipelago 
which chiefly led me 1 study the ongm of sjiecies (iii 159) 

Henslow s actual method if teachmg went some way to aniici 
pate the practical methods of which we are all so {riud He 
was the firxt tu introduce int the liotamcal examination f r de 
grees m London the system if practical examination ( M emoir, ’ 
161) But there was a direct simpliuty about his closk arrange 
ments characteristic of the man A iarm number of sp«a imeni. 

were placed m baskets n a side table in the lecture room, 
with a numner I wooden plates and other requisites ft r dissect 
mg them after a rwigh fiishi n, each student providing himself 
with what he wanted befire taking hts teat (tM, 39) 1 do 

n< t doubt that the results were in their way as etfacient as. 
we obtain now 10 more stately lab intones 

The most interesting feature about his teaching was not h iw 
ever, tu academic aspect but the use he made f b itany as a 
general educaUonal instrument ‘ He always held that a man 
of rw powers of observation was qmte an exception (rfrrf 163) 
He thought (and I think he proved) that botany mi^ht be use I 
“for strengthening the obsenant fxculiies and expanding the 
reasoning powen ut children in all classes of society 
{tilt/, 99) The difficulty with which those who under 
take now to teach our subject have to deal is that most j eople 
ask the question, What is the use of learning botany unless 
one means t > be a botanist ? It migM indeed replira that oa 
the vast majority of jieople never learn anything efleetiiely they 
mwht as well try botany as anything else But Henslow looked 
onty to the mental discipline , and it was chaiactenstie if the 
man and of his belief in his methods that when he was sum 
moned to Court 11 lecture to the Koyal faintly, his lectures 
“ were, in all respects identical wrth those he was in the habit of 
giving to his little Hitcham scholars ( Memoir 149), and it 
must be added that they were not less successful 

This success naturally attracted attention Bt tanical teaching 
in schools was taken up by the Government, and continues to 
receive support to the present day But the pnmitive spirit has, 
1 am afraid, evaporated The measuremeiit of resulu by means 
of examination has been fetal to lU survival The teachef has. 
to keep steadily before his eyes the necessity erf' earning his grant 
The ^ucational problem retires into the background The 
stmigtheiiiiig of the observant frumltMa,” end the rest of the 
Henuowian programme must give way to the impenouR neces¬ 
sity erf presentii^c to the examiner candidates equipped with at 
least the imnimuro of test book formulas reproduciue on pap« 

I do not speak u thu matter without painful expenence The 
most astute cxamineiu defeated by the still more astute crammer. 
The objective bun irf the study on which its whole tucfulnew lU 
built up u promptly throsvn aside If you supply the ap|^ 
bloMom for actual description, you are u likely u not to oe 
fomsdicd with a detailed account of a buttercup fhe tram 
mg of observation hu gone by the board, and the exercise of 
meM rnemesy hu token its pute But a table of loganthms or 
a Hefardtr Btsminar would serve thfe purpose equally well \ et 
I do not M^sir irf Henslow’s vrosk sfrU beainng fruit lh» 
examination system snU collapse froni the sheer unpotsibiUiy of 
eanying ft on neyond a certmii point. Fretd from its trammeb, 
the will have greater seope for uidividualit), and the 

resull of hm laboon will be lusrmrded after some intelligent 
system of mspection And here I msy chum support from an 
unexpeetodqwrter Mr Gladstone hu recently wntten to a 



528 


NATURE 


[September 26, 1895 


correfcpondLiit “ 1 thmli^hat the negUct of natutal huloryt tn 
aU rouUuudt. of bniiich^ yras the grusicst d^feU of our uid 
•.}sUm of trunini; for the young, and, further, that little or 
nothing ha% been d me b) ua> of retnedt for thit defect m the 
attemuta tnide to alter or reform tliat '•ystem I am sure 
that tne impirtance and weight of this testiraony, coming at, it 
dees from one whi se truning ind sympathies have always been 
Utererj, < annot Ik denied 1 hat there is already some revival 
c I Ilenslow s methods, I Sudge from the fact that 1 have re 
Celled apphcitioiis from ^uird SehooU, amiainting to some 
hundreds, for siirnlus speciAena from the Kew Museums With 
out a special maihmery fur the purpose I emnol do much, and 
perheiis it Is well But my stiff have willingly done what wsa 
possible md from the letters I hsvc reieived I gather that the 
Islx ur his n t laen wholly misspent 

MlsFIj^M ARRAM EMFM 

This le ids me to the last branch of llenslow's seientifir work 
on wliieh I im ible t touch, thit of the arrangement of museums, 
especiiHy thise which being local have little meaning unlens 
their purpose is strictly educatn nal I think it is now generally 
idmitted that both in the larger snd narrower as|Kcts of the 
iiuestion Ins ideas which were shared in some measure by 
lalward 1 orbes, wen not menly far in advance of his time, but 
Were essentiilly sound And hire I cannot help remorking that 
the/(Kingists have (Krh i\is pruhted more by his teaching than the 
liotamsts 1 do not know how far Sir William 1 lower and Prof 
lankester w iild admit the influeiiee of Ilenslow s ideas But 
VI far is my kii wiedgr giKS I on not aware that, at any rate in 
huroiK there is anything to be seen m public museums com 
|«ralle to the educvtionaf work aeiomplisned by the one at the 
Collect of Surgii ns ind the Naturd History Museum, and liy 
the oltiir It (Jxli rd 

1 hive often thought it singulir that in botany we have not 
I ept pace in this matter with our brother naturalists 1 do not 
doulH thtt Vegetable morphology and a vast numlierof important 
facts m evolution ns dluslraltd Irom the vegetable kingdom, 
might be presented to the eye m a fascinating way in a carefully 
arranged museum The m ist successful and, indeed almost the 
only ittem|it which hts Iwen made in this direction is that at 
Cambridge, which, I Ulieve, is due to Mr Ciardiner But our 
lechmtol methods for preseriing siieeimens still leave inueh to 
desire bomething more satisfoctoiyr will, it limy Ik hoped, 
some day be devised, and the whole subject u one which m well 
worth the careful eonsideralton of our bection Henslow at 
least eflected a vast improvement in the mode of displaying 
I otanical objei Is and a collttlKin prepared his ow n hands 
vihirh w vs exhibited at one of the IVis exhibitions, excited the 
warm ulmiiation of the hrenih Uaanists, who always appreciate 
the clear illustration of niorpliul igieal facts 

Oil) bcHOOL Of Aaiuhvi Hisiorv 

If the ol I school of natural history of which Henslow in his 
day was a living siarit is at present, as seems to be the case, 
e intinually losing its hold upon us, this has eertamly not been 
due to Its want of value as an educational disapline, or to its 
steiihtv m contrilaitira; new ideas to human knowledge 
Darwins “Origin of Siieeus’ may certainly be regarded as its 
ofispniig, and of this tluxley (Pkh A f , xhv xvii) says with 
justice “ It IS doubtful if any single book except the ‘ I’nncinia,’ 
cv# worked so great and rapid i revolution in snente, or moae so 
deep an mpmsion on the general mind ’ ^et Darwins 
biocrapber, tn that admirable “ 1 ife ’ which ranks with the few 
really giearbwgraidiies in our languaM, remarks (i 155) “In 
reading-to books one u reminded of the older naturalists rather 
than cif the modem school of writers He was a naturalist m 
the old sense of the word, that is, a man who works at many 
branches of si lenre, not merely a specialist in one Thu is no 
doubt tree, but does not exactly hit off the dutinction between 
the kind of study which has gone out of fashion and that which 
has come in The older Workers m biidogy were occupi^ 
mainly with the external or, at any rate, grosser features of 
organisms and their relation to surrounding conditions, the 
modem, on the other hand, are engaged on the study of internal 
and intimate structure Work in the laboratoty, with its neces¬ 
sary limitauans, takes the place of research m the field One 
may almost, in fiict, mf that the use of the compound micmecope 
divides the twfo classe^ Asa Oray has compart Robert Brown 
with Darwin m the ''jim British naturaluts ’’ who have “ more 
than any others, imralised their influence upon 1 lence in the 
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nmetefnth century” (Nature, x 80) Now it u notewrorthy 
that Robert Brown did all hu W<wk with a simple micraacope 
And hrancu Darwin writes of his father “It strikes us 
nowailays ai, extraordinary that he should have had no compound 
nncmiKOpe when he went his fltaglt voyage , but in thu ne fol 
lowed the advice of Robert Brown, who was an aothortty on such 
matters’ (1 145) One often meets with persons, and some 
times of no small emuieoce, who speak as if there were some 
nec«tu>Ary antagonism between the old and the new studies 
Ihus I have heard a distinguished systematii>l describe themuiro 
scope ax a curse and a no lere distinguished morphologist speak 
of a herbarium having its proper pl^ on a bonfire To me I 
confeui this anathenutisation of the mslniments of research 
proper to any branch of out uibject is not easily mtelligible Yet 
in the case of Dirwin himself it is certain that if his earlier work 
may be said to rest solely on the older methods, his later 
researches take their place with the work of the new school At 
our last meeting Pfefiar vmdicated one of hu latest and most 
important oliservations 

The case of Robert Brown is even more striking He is 
equally great whether we class him with the older or the modem 
school III fact so far os botany in this country is concerned, 
he may be re|,aided as the founder of the latter It u to him 
that we owe the establishment of the structure of the ovule and 
Its development into the seed kven more important were the 
discoveries tv which 1 have alreidy referred, which ultimately 
led to the establuhment of the group of (ryninosperms “No 
mote imjiortant dis overy' sms Sachs (“History,” 143), 
“ was ever mailc m the domain of comjiaralivi morphology and 
system itic botim The first steps towirds this result, which 
was clearly brought out by Hofmcisler twenty five years later, 
were secured by Robert Brown s researches and he was 
incidentally led to these researches by some difficulties m the 
construction of the seed of an Australun genus ’ \ et it may 

he remembered that he liegan hts career as natnrahst to 
blinders s e\i edition for the exploration of Australw He 
returned to 1 ngland with 4000 ” for the most part new species 
of plants And these have formed the foundation of our 
knowledge of the flora of that continent Brown s chief work 
w IS done between 1830 and 1840, and, as Sachs (far iif , 130 
140) tells us ‘ was better appreciated during that tune in 
(lermany than m any other country ’ 

Modern Si hooi 

The real founder of the modem teaching m this country m 
both bram hes of biology I cannot doubt was Carpenter The 
first edition of hts admirable “ Pnnciples of Comparative 
1 hysiology wav published in 1838, the last in 1854 AH who 
owe, as I do, a deep debt of gratitude to that book will agree 
with Huxley (‘ Memorial Sketch,” 67) in regarding it as "by 
far the liest general survey of the whole field of life and of the 
broad pnncijiles of biology which had lieen produced up to the 
lime of Its publication Indeed ” he adds, “ although the 
fourth edition is now in many retjiects out of date I do not 
know Its equal for breadth view, sobriety of speculation, and 
accuracy of detail 

The charm of a wide and philosophic survey of the different 
forms under which bfe presents itself could not but attract the 
Attention of teachers Kolleston elaborated a course of instruc 
tion m zoology at Oxford in which the structures desenbed in 
the lecture room were subsMjuently worked out in the laboratory 
In 1873 Huxley ursaiused the memorable course in elementary 
biology at South Kensington which has smee, in its essentuil 
features been adopti^ throughout the country In the following 
year, during Huxley’s afascMe abroad thrangh ill health, I 
amiiiged, at his request, t course of instruction on the same 
lines for the Vegetable Kingdom 

That the development of the new teaching was inevitable can 
hardly be doubted, and I for roy part am not disposed to regret 
the snare 1 took in it But it wras not obvious, and certainly it 
was not expected, that it would to so large an extent cut the 
ground from under the fret of the old Natural History studies 
The consequences are rather aenous, and 1 think it is worth 
while pranting them out 

In a vast empire bke oar own there is a good deal of work to 
lie done and a good many poats to be filled, far which the old 
Natural History training wu not merely a useful but even a 
necessary preparation But at the present time the universitiea 
almo^ entirely fail to supply men suited to thh work They 
neuher care to collect, nor have they the skilled apdtnde wt 
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obwrvktion Then, thongh thn countiy is pneteMCd at hoipe of 
incompanble itom of •ccumuhted material, the cUm of com 
petent amateur* who were moitl; trained at out umvemties, and 
who did «ich good aervice m working that matenat out, is fast 
disappearing It may not be easy indeed in the future to fill 
important posts even m thu country with men pos*e<ising the 
necessary qualifications But then, was still another source of 
naturalists, even more useful, which has practically dnwl up It 
IS an interesung fi«A that the large majontv of men of the last 
generation who have won distinction in tnis field have begun 
tlieir carter anth the study of mtdicme That the kind of 
tnuning that Natural History studits give is pf advantage to 
students of ratditine which, rightly regardetl is itself a Natural 
History stndy, can hardly be denied But the exigencies of the 
medical tumculum have crowded them out, and this, I am 
afimid, must be iccepted as irremednble I cannot refriin from 
reading you, on this point, an extract from a letter which I have 
receiiM from a distingnished offitnl lately entrusted with an 
important foreign mission I shunld add that he had him^lf 
been tramed in the old way ’ 

“ I have had my lime, and musa leave to TOUn^jer men 
the delight of working these interesting fields Such chances 
never will occur again, for roods are now being made and 
ua>s cut m the jungle and forest, and you have at hand all 
sorts of trees level on the ground ready for study 1 hese bung 
down with them orchids, ferns, and climhers of miny kinds in 
eluding rattan palms d.c But, excellent as are the ofh ers who 
devote then energy to thus opening up this country there is not 
one man who knows o palm from a dragon tree, so the chance 
IS lost Strange to say, the medical men of the Government 
service know less and rare less for Natural History than the 
mihtary men, who at least regret they have no training or study 
to enable them to take sn intelligent interest in what they see 
around them A doctor nowadays cares for no living thing 
larger or m ire«(implicated than a Aa/o mm or a Aa dUtt . 

But there are other and even more serious grounds why the I 
present dominvnee of one aspect of our subject is a matter for 
regret In the concluding chapter of the “Ongui, Hirwin 
wrote " I look with confidence to the future -to young and 
rising naturalists ’ But I observe that meat of the new writers 
on the Dirwmian theory, and, oddly enough, especially when 
the) have licen trained at Cambridge generally begin by more 
or less rejetling it as a theory or the origin of spiues and 
then proceed unhesitatingly to reconstruct tl Ihe attempt 
rarely seems to me succesMul, perhaps because the limits of the 
laboratory are unfasouiable to the accumulation of the class of 
observations which are suitable for the purpose The lab iratory, 
in fact, has not contnbuled much to the Darwinian theory, 
except the “ Law of Kecapitulation and that, I am told, is 
going out of fashion 

The Darwinian theory, being, as I have attempted to show, 
the outcome of the Natural History method, rested at ever) 
point on a copious Intis of fact and observation This m ire j 
modem speculation lacks The result u a revival of Iran l 
seendentalism Of this we have had a copious crop in this . 
country, but it is quite put in the shade by that with which we I 
have bem supplied firom America Ferha^ the most remarkable 
feature is the persistent vitality of lAmorckism As Darwin 
remarks “ lAmarck's one suj^estion as to the cause of the 
gradual modification of spunes—effort excited by change of 
conditions—was, on the face of it, iaap[dicable to the whole 
vegeUble world” (ii 189) And if we fell hack on 
the inhented direct effect of change of conditions, though Dirwin 
admits that “ jdiysical conditions have a more direct effect on 
plants than on animals” (11 319), I have never been able tocon 
vutcemyielfihat that effect uuhented IndU^veoneillustratiin 
The dinhienre in habit of even the sanfe species of plant ahtn 
grown under mountain and lowland conditions is a matter of 
^eral observation It would be diflfeult to imagine a case of 
*' acquired characters ” more likely to be inhented But this 
does not seem to be the ease The recent careful research of 
Gaston Bonnier only confirms the expenence of cultivators 
The modificatMna a^nired ^ the plant when transported for a 
defimte tune from the |dains to the Alps, or wte ifirad, disappear 
at the end of the same penod when the plant 11 restored to lU 
orwinalixmditionaMjM d Si not,-j* wtx •tx. 355) 

Darwin, m an eloquent pisaage, which u too long for me to 
quote (“ Ongm," 416), has shown how enormously the interest 
of Natural Histaty m tehanced "when we regard every pro I 
dttcboo of nature os one which has had a long history,” anj 
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“when we contemplate every complex structure OS the 
summing up of many contnvances ” But this can only be done, 
or at any rate begun, in the field, and not in the 1 iboiatory 
A more serious peril is the dying out amongst us of two 
branches of botanical study in whmh we have hitherto uecupted 
a pieition of no sm dl distinction Apart from the staffs of our 
official inuituuons there seems to he no one who either takes 
any mterest in, or appreciates m the smallest degree, the im- 
]x>rtance of ayktemitic and dewiriptive botany And geogiaph 
ical distnbution is almost in 1 a >rse plight, yet Darwin calls it, 
“that grand subject, that almost keystone of the laws of 
creation” (1 356) 

I am aware ihit it is fir easier to point out an evnl than to 
remedy it The teaching of b itany at the present day has 
reached a piu h of exixllence and earnestness which it has never 
retched Iieforc That it is somewhat one sided cannot probably 
lie remedied without a subdivision of the subject and an increase 
in Ihe number of teachers If it has a pontive fiiull, it is that It 
IS sometimes inclined tl In too dogmatic and deductive Like 
Darwin at any rite in a biologieal matter, “I never fi«l con 
sinoed by dcduition even in ife case of H Sp“ncet s wntmgs ” 
(III 168) Th-* inlellettual ind ilence of the stu lent inclines him 
only to> gladly lo evplain phemmena by referring them to 
“ ism,, inste id of m ikmg thi m tell their own story 

OkiANisAriov 01 Sbction 

I am ifriid I hive detuned )ou toi long over these matten, 
on which I must ulmit I hive spoken with some frinkn*ss But 
I tike It thu one of Ch ihjerts nf our S cliim is to deliver our 
minds of en> p rilius stuff ihvt vs fernentmg m U Butniw, 
having taken ieive of the pv,t let u, turn 11 the future 
We start at least with a clean slue We cannot hind our 
success Us It IS trii , at oth r m etin{. Bit I canii it d lubt 
that It will h III our piw r to mtierially ship our future, 
n itvsithstanling Whin We were only a depirtment I think we 
all felt til advantaje ol ih s annuti m'ctmg,, of th pnifitable 
discussiin, f irmal and informal and of the privilege of m*etmg 
SI many of our foreign brethren who hiVe so generously 
supported us by th ir prew.nee and svmpUhy 

I am anuius then ti sngg st that we shoull conduct our 
pr iceeJings m as hr n I hn s as p iisthle I d > n >t think we 
shiuld b to, realy t en lurage pvp*ra which miy well b- 
eommuni Ue I to societii, either local or central 
The held is Urge the labourers as the) advan-e in life tan 
hudly tap ct t > keep nice with all that is going on m it We 
mn,t 1 > >k 11 indivi 1 ut m mb ts of our number to help us h) 
infinning and stimulating addr sses on subjects they hive mule 
liecuhail) their own or 111 important researches on which th>y 
have liven speciall) engaged 

NtIMSNt LATtIRI'. 

Ihei IS in subjcvt uiim which, from my official pi itim 
elsewhere I dcire 11 like the opixirtunity 0'' saymg i few 
words It IS thu of Non-nelature It is not on its technical 
side, I am afraid of suffinent genet tl interest 10 juxlify my 
devoting lo it the spin which Us im|i3rtance woulcf otherwise 
deserve But I h ip lo lie able to enliat your support fiir the 
hr lad co nm in sense prin qdes on which our practice should 
rest 

As I suppose, ever) me knows we owe our present method of 
nomenclature in natural history to Ltnnnetis He devised the 
bmommal, or, as it is often ahsurdiv called, the bmomud 
system That we must have a technical s) ,tein of nomeneUtore 
1 suppose no one here will dispute It is not, however, olsrays 
admitted by popular writers who have noi apprecuted the 
difficulty of the matter and who thmk all nam»s should bs In 
the vernacular There is the obvious ihfliculty that the vast 
majority of plants do nit poiMss any names at all and the 
attempts to msnufacture them in a pipular shape have met with 
but little success Then, from lock of discriminating piwcr on 
the part of those who use them, vernacular names are often 
amb^pions thus Bullrash is ap^ied equally to Typhs and to 
Sxvrpm, {dent* extrem ly different \ernacu1ar names, again, 
are only ofloeal utilit), while th* Linnean system is intelligible 
throughout the world 

A lechftics]| name, then, for a plant or animal 1, a necesuty. 
os snthout It we cannot fix the iihjimt of onr investintions mto 
Its affinity, Structure, or propeme* (“Linn mluio) 

" Nomms si Qsscu p*nt et cognuo tenim 
In order to yet clear ideas on the matter let us look at the 
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logical pnnciples on which such naniMare haacd It la fortunate 
for UK that theae nrc atated by Mill, who, beaidei being an 
authority on logic was also an accompliahed botanist He 
tells na( Syatem of Logic ’ 1 i^) * A naturabat, for purposea 

connected with hia (articular science sees reason to dutiibute 
the animal or segetable creation into certain groups rather than 
into any othiis, and he requires a name to band, as it wrere, each 
of his groups together ” He further exfdains that such names, 
whether of species, genera or orders are whit logmans call 
connotative , they deiioit the memben of each group, and cmnttt 
the distinctive diameters by which it is denned A species, 
then connotes the c immon characters of the individuals belong 
mg to it a genus those of the species , an order those of the 
genem 

But these are the logical (mnaples, which are applicable to 
names generall) A name such as Aam/isrwAu rv^rdocs not 
diAtr in any particular bom a name such as John Smith except 
that one denotes a species, the other an individual 

This being the case, and technical names bang a necessity, they 
t< ntmnally pass mto geneml use in connection with hortuwture 
commerce, medicine and the arts It stems obvious that, if 
science is to keep m touth with human affiuis stability in 
nomenclature is a thing nut merely to aim at, but to res])ect 
Changes become necessary, but should never be inswted upon 
withtut grave and si hd reason In some cases they are mevitable 
unleu the taxonomic side of botany is to remain at a standstill 
> roffl time to time the revision i f a large group has to be under 
taken from a uniform and com{)amtive point of view It then 
often occurs that new genem ate seen to have been too hastily 
founded on insufficient grounds and mutt therefore be merged 
in others This may invdve the creation of a large number of 
new names, the old ones becoming henceforth a burden to 
Iitemture at synonyms It is usual m such cases to retam the 
specific portiiui of the original name, if possiUe If it is, how 
ever, already preoccufued m the genus to which the tmnsference 
IS made, a new one must Ik devised Many modem system 
atistshave however set up the doctrine that a speciffc epithet 
once given IS indebble and whatever the taxonomic wanderings 
of the oigamsm to which it was once assigned it must always 
accompany it This however would not have met with much 
symmuhy from Linnseus who attached no importance to the 
specific enthet at all ‘ Nomen specificum wni geneneo est 
quasi (xstlllum sine campana (“Hhil, 319) Linnseus always 
had a sohd reason for everything he did or said, and it u worth 
while considenng in this case what it was 

Before hu time the practice < f assocuting plants in genem 
had made some progress in the hands of Toumtford and othem 
but specific names were stdl cumbrous and (imctically unusable 
Genem were often distinguished by a single word , and it was 
the great reform accompwed by Lmnssus to adopt the binominal 
pnnciple for species But there is this difference Generic 
names are unique and must not be applied to more than one 
disunct group Specific names might have been constituted on 
the same baiM, the specific name in that case would then have 
never been us^ to designate more than one (dant, and would 
have been sufficient to indicate it We should have lost, it is 
true, the usefiil information which we get from our jnWent 
practice in learning the genus to which the species belongs, but 
iheoretically a nomenclature could have been esteblished on the 
one name pnnaple The thing, however, u impossilde now 
even if it were desiiable A sjiecific epithet bke vu^giaru may 
belong to hundreds of different species belongmg to as many 
different genera, am) taken alone u meaningw A Isnnean 
name, then, though U consists of two parts, must be treated as 
a whole “ Nomoi omne phuitarum constabit nmmne geneneo 
ete^iecifico (“Phil, aia), A fragment can have no viudity of 
lU own Conaequoitly, if tupemeded, it may be re(ilaced by 
another which may be perfoctU independent * 

It constantly hanmis that the same spemes is nsmed and dc 
senbed bw more than one wnter, or tbrnrenl views are taken of 
neafic differences by vanoiis wnten, the speewi of one are 
therefore •• lumped ' Iqr another In such cases, where thne 
IS a dioice of names, it it euttcmiaiy to tdcct the eaihcst 
published I agree, however, with the late Serena Wetaon 
(NATuaB,slvu S4) that" there unothu^ whatever of an ethical 
1 As AhhoiimdeCaiidoUs points out in a IsltcT rabUditd m tlw A>f7 ife 
im itc M tkonnl moritoftfamBushMboon looqai 

1— e- ^ planu gsnonc nuM with tho ipoorfle mihot It b 

-1_ .1^ m „ Ig—j I ot«ifwcno oouobts, 

Mod, hi tho oomHnitioa not m Ibo spodfb opttho^ 
m of tho nwiio and aoaa mglm whtn lokon by ilsolf 
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character inherent in a name, through any priority of publics^ 
tion or position, which should render it morally obligafoty upon any 
one to accept one name rather than another ” And in point of 
feet Lmmeus and the early ^ematista attadiedbttle importance 
to pnonty The rigid appheabon of the pnnaple involves the 


plants are et 


mpetent to the task But tl 


s &r from 


guess what could possibly have been meant * 

In 187a Sir Joseph Hooker ( ‘ hlota of British India, ’ 1 vu ) 
wrote ‘ The number of species detenbed by authon who can 
not determine theira^tiesmcreases annually, and 1 regard the 
naturalist who puts a descnlied plant into its moper positi m m 
regard to lU allies as remlenng a greater setvke to science than 
Its dcscnbcr when he either puts it into a wrong place or throws 
It into any of those chaotic heaps, miscalled genem with wiuch 
systematic works still abound This has always seemed to me 
not merely sound sense, but a saentific way of treating the matter 
we want in nomenclatuie u, the moxunum amount of 
stability and the nunimum amount of change compatible with 
progress in [verfecting our taxonomic system Notnenelature is a 
means, not an end There are perhaps 150000 species of 
flowering plants in existence 14 hat we want to do is to push jn 
the task of Ktting them named and desenbed in an mtelli|pble 
manner and thwr affinities determined as correctly as possible 
We shall then have material for deabng with the larger (noblems 
which the vegetation of our globe will present when treated as a 
whole To me the botanists who waste thtir tune over jinonty 
ate like bojs who, when sent on an errand spend theu time in 
playing Iqi the roadside By such men even Lmnieus is not to 
be allow^ to decide his own names To one of the most 
splendid ornaments of cmr gardens he gave the name ofA/afyuha 
jpvHdt^era this is now to he known as MagMlta/atida The 
reformer himself is constraint. 1 to admit “ The chsnge u a most 
unfortunate one in every way ( Garden and I'orest, 11 615). 
It IS diAituIt to see what is gsin^ by makuigit except to render 
systematic botany ndiculous The genus At^dtum, known to 
every fern cultivator, was founded by S warts It now contains 
some 400 siXKies, of which the vast majority were of course, 
unknown to him at the time , yet the names of all these are to 
be changed because Adamson founded a {genus, Dryvpttns, which 
seems to be the same thing as 4sptdnim What it may be 
asked, is gamed by the thimge? To saence it is certainly 
nothing On the other hand, we lumber our books with a mass 
of synonyms and perplex evei7 c ne who takes an interest in firns. 
It ajipaom that the name of the well known Australian genus 
/kmJum really bclon|K to Pimtlta the speaui are therefore to 
be renamed, and Jtanksia is to he rechnstened StrmutNtra, after 
Sir herdinand von Mueller, a (nojinsal which, I need hardly 
say did not emansts from an Eimli^man 
I will not multiply mitanccs But the worst of it u that those 
who have carefully studied the sulqect know that, from vanoua 
causes which I cannot afford the time to discuss, when once it is 
attempted to disturb accepted nomenclature it is almost im 
poiHbta to reach finality Many genera only exist by virtue eff 
thmr redefimtion m modem times , m the form m which they 
originally promulgated they have hardly any mtelligibte 


It can hardly be doubted that one canse of the want of attention 
which lystematu; botany now recaves is the repulsive labour of the 
bibliogiaphical wora with which it has been overlaid What an 
enormous bulk noroenctotnie has already attained may be judged 
from the '* Index Kewensis,” which was pnpared at Kew, and 
wiuch sre owe to the munificence of Mr Dorwm In hts osra 
studies he constantly came on the track of names which he wan 
unable to run down to their sciuice Thu the " Index " enables 
to be done It u besed, m feet, on a manuscript mdes which 
we compiled for our own use at Kew Bat it u a mistake to 
suppose that it u anything more than the name sonifies, pr that 
It expretaca any opuuon as to the validity of the namea them 
selves That tliM who use the book must Judge of for themselvai 
We have indexed exuting names, but we have not added to the 
burden by making any new ones for speeiea alies^ desenbed 
What lynonjmiy Iim now come to may be imiged by an ex> 
ample sepphed me by my friend Mr C B CbuiM horasingle 
qiectes 01 Ftmimtyht he finds 135 published names onder sue 

I Diiwu wkeslmysMaiMioaHr.alinan ludncrivsly tetakadw ifelit 
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Senera If we go on in this wsi hc shall have to invent a new 
Tannanis, wipe ont the past, and btgin all over acain 

Altboufh 1 have brought the matter before the Section it is 
not one in which this, or indeed any collecuve assembly of 
tiotanists, can do very much While I hope I shall carry your 
assent vnth the general pnnaples I have laid down, it must be 
admitted that the techmeal details can only be appreciated by 
experienced specialists All that can be hoped u a ^eial 
agieement amongst the stafls of the prittciM institutions in 
dUferent countnes where ssstematic botany is worked at, the 
Iree lances must be left to do as they like 


I have dwelt at such length on certain aspects of my subject 
that perhaps, without great injustice jou may retort on me the 
compbunt of one sideaness But when I survey the larger field 
of botany in this country the prospect seems to me so vast that 
I should despair even if I had mj wh le address at my disposal 
of doing It Justice I think that its extent is measured ij the 
via} in which the puldications bil inging to our subject ere main 
tamed First of all we have access to the. Royal Society, a 
privilege of which I hope wt shall always continue to take 
advantxgi. for c anmunications which iither treat of fundamental 
sttbrnts or -It least are of general interest to biologists Next 
to this we hive air anaent I mnexn S Kicty, with a branch of 
its publuiati ns handsomely and efticicntly devoted to systematic 
svork Thin we have the Anuals of Botany, which has now I 
think estal lisht 1 its nositi n and which brings together the 
chief morph ilogical and phjsijlogical wirk accomplished m the 
country Lastly, we have the Journal of Botany, a less 
ambiuous but useful periodical w hich is mainly devoted to the 
labours of English botanists I remember there was a time when 
I thought that this at any rate was an exhausted field But it 
as nut so kniwledge in its most limited aspects u inexhaustible 
if the lalwurer have the necessary insight The discoveries of 
Mr Arthur Bennett amongst thi potamugetons of the Eastern 
Counties is a sinking and bnlliant instance 

Besides the publication of the Annals we owe to the Oxford 
Press a splendid senes of the best foreign text books issued in 
our own language If the thought has sometimes occurred to 
ones mind that we were borrowers too freely from our m 
de&tigable neighbours I, at least remember that the late Prvf 
Eichler paid us the compliment of saying that he preferred to 
lexd one of these monumental books in the Enghsh translation 
father than m the oiwnal I believe it is no secret that botany 
owes the aid that Oxford has rendered it m these and other 
matters m great measure to my old friend the Msster of 
Pembroke College, tbxn whom 1 believe science has no more 
devoted supporter 

PAueoBorAbv 

I have and much of recent botany , I must not pass over titat 
of past ages Two notable workers in this iiidd have paelKd 
away since our last meeting Sapotu was with ns at Manchester, 
and we ahall not readily forget ms personal charm If some of 
hu work has about it a too imaguiauve eharacter, the patience 
and eatue smeenty with which he traced the ongm of the exist 
fimns of vegetation m Southern Europe to tneu ancestors m 
the not distant geological past will always deserve attentive study 
But in the venerable, yet always useful, Williamson we loee a 
figure whose memory we shall long preKrve With rare instinct he 
aoeumulated a wealth of materuu iHustrative of the vegetation M 
the Carboniferous epoch, which, I suppose, u unique m the 
world. And this was prepared for examination with mcompar 
able patience either by hk own hands or under his own eye* 
He tUuitaUed it with abtolnte fideUtv And if he did not in 
deeenbuig it alwm nse language witn which we could agree, 
nothing conld mfib eMier his impertnrbnble good nature or the 
notde w mpl i ci t y of his diaiacter Truth to tell, we were often 
in friendly wanue with him But I rmoicc to think that before 
tus peacm cad came he had patently reco n itda t ed and 
abaodoiMd all that we regarded as bis hetoies, but which were, 
in troth, only the oU manner of looking at tluiia And 1 think 
fruu if aaythiiy could have ctmtnbuM to miutejus departure 
happy, u was tSi cotmction that the conqiletioa of M work and 
ma naantifio repidadon would lemam perfectly secure m the 
haadioflfr Scou 


address which I delivered at the Bath meeting m 1888, I 
ventured to pomt out the imporUnt part which the actioa of 
enxymes would be found to play in plant metabobam My 
expectations have been more than reahied by the admirable 
work of Prof Green on the one hand, and of Mr Horace 
Brown on the other The wildest imagination could not have 
foreseen the developments which m the hands of animat 
jfoytiologists would spring from the stni^ of the finmentative 
chaimes produced by yeast and hactena These, it seems to me, 
hid fiiir to revolutionise our whole conceptions of disease The 
reciprocal actim of ferments developed in so admirable a 
manner by Marshall >\ard in thi case of the ginger beer plant, 
1* destinM I am convinced to xn expansion scarcely less 

perhaps the most noteworthy feature in recent work a 
the disposition to reopen m every tbrection fundamental 
questions And here I think we may take a useful lesson from 
tne practiCL of the older Sections, and adopt the plan of 
entrusting the investi^tion of specuil proMemk to small 
committees or to individuals who are willing to undertake the 
labour of reporting upon spectal questions which they have 
made peeuluu-Iy their own These reports would be printed tst 
extense and are cxpable of tendering invaluable service by 
making accessible acquired knowledge which could not be got at 
in any other wxy 

We owe to Mr Blackman x masterly demonstration of the 
feet long beheved Init never, perhaps, properly proved, that 
the surfeim of plants is ordinarily im^rmeable to gases Mr 
0ixon has brought forward vume new views about water move 
ment in plants which I confess I found less instructive than 
many of my brother Ixitanists They are expressed in language 
of extreme technicalitj 1>ut as fei as I understand them, tl^ 
amount to this The water moving in the plant is contaiimd in 
capillary channels, as it evaporates at the snifiice of the leaves 
a tensile strain is set up as long as the columns xre not broken, 
to restore the onginxl level I exn understand that m this wav 
the transpiration current mxy be maintained But what I 
want to know is how this explains t^ phenomena m the sugar 
maple, a smgle tree of which will yield I believe, 30 30 gallons 
of fluid before a single leaf is expanded 

We osre to Messrs Uarwm and Acton the suppW of a 
** Manual of Practical Vegeuble Physiology,’ the want of which 
has long been keenly Mt Like the lather of one of the 
authors I love to exalt plants ” (1 98) I have long been 
satisfied that the fects of vegetable physiology are capable of 
being widely taught, and ore not less significant and mfinitely 
more convenient than must of those which can be easily 
demonstrated on the amroal sMe How little any accurate 
knowledge of the subject has extended was conspicuously 
demonstrated in s recent discussioii at the Kcyal Society, when 
two of our foremost chemists roundly denied the existence of 
a function of respiration in plants, bwnuse it was unknown to 

Assimilation. 

The greatest and most fundamental problem of xll is that of 
assimilation The very existence ^ life upon the earth 
ultimately depends upon it The veil u sIowV, but I think 
surely, bmim lifted from lU secrets We now know that starch, 
if Its first vinhle product, is not ju first result We are pntty 
well Bgieed that this u what I have called a proto 
carbohydrate ” How is the synthexu of this effected 7 Mr 
Acton, whow untimely end we cannot but deeply deplore, made 
some remarkable researches, which were communicated to the 
Royal Sociero m 1889 on the extent to which planu could Uke 
advantage of oeganic compounds madi, 10 to speak, ready to 
their hand Loew, in a remarkable pi^, which wiH perhaps 
attract leas attention than it deserves from being published in 
Japan {JMl College of Agree Imp Usm Tolao, vol 1 ), has 
from the stnify cd the nutrition of bactma, arrived at some general 
condusiaaa in the tame direction Bokoroy appeara rcoently 
to have «milisrN espoimented on atgn Neither wnter, how 
ever, stomi to have been acquainted vnth Acton x work The 

S il enkcltown which I draw from Loew is to strengthen the 
that ferasaldehyde is acu||i^ one of the first steps at 
organic synthaps, as long ago saggeated by Adolph Buyer 
Ffents, tfairo will avau toemsuves of rm^msde atgauc 
oompoands uiiicih will pM them this body That a sugar can 
be ccaatmctodfiotti it bat long be«t known, and Bokoroy has 
shown that Wa can ba nttiiaaif by glanta ui the production of 
staich 
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The preciie mode (A the formation of form aldehyde m the 
pruceta of aauroilation u a matter of dispute But it h quite 
clear that either the carbon dioxide or the water, which are the 
matenali from which it it formed, must suffer diasociatian And 
this requires a supply of enei^ to accomplish it Wani^on 
has diawn attention to the stnlcing fact that in the cate of the 
nitrifying Inctenum, assimilation may go on without the interven 
non of chlorophyll, the energy being supplied by the oxidation 
of ammonia This brings us down to the fact, which has long 
been suspected, that protoplasm is at the Ixittom of the whole 
business, and that cnloroj^vll only plays tome subsi<liary and 
induect part, perhaps, as Adolph Baeyer long ago suggested, of 
temporarily nxmg carbon oxide like ha.moglobin, and to 
&cilitatmg the iluiwution 

Chlorophyll itself is still the tnl^ect of the careful study by Dr 
Schunck, originally commenced by him tome years ago at Kew 
This will I hope, gise us eventually an accurate insight into the 
chemical constitution of this important substance 

The steps in plant metabolism which follow the synthesis of 
the proto carlmhydrate are still ohscun. Brown ind Moms 
have amved at the unexpected conclusion that ‘‘cane sugar is 
the first sugar to be synthesised by the assimilatoiy processes ” 

1 made some remarks upon thu at the time (yew n tktm Stoc , 
>89J, 673], which I may be permitted to reproduce here 

“ The point of view amsed at by botanists was briefly stated 
by Sachs in the ease of the sugar beet, starch in the leaf, 
glucose in the petiole cane sugar in the root The facts m the 
sugar cane seem to be strictly comparable (AVk BuHetm, 1891, 
35 41) Cane sugar the botanist looks on, therefore, as a 
‘ reserve materiaP We may call ‘ glucose ’ the sugsr currency’ 
of the plant, cane sugar its * I anking reserve ’ 

“The immeduite result of the diastatic transformation of 
starch u not glucose, but maltose But Mr Horace Brown has 
shown m hu remsrkable experiments on feeding Ixirley embreos 
that, while they can readily c( nvert maltose into cane sugar they 
altogether fail to do ihu with glucose We may conclude, there 
fore, that glucose is, fre m ihepoint of view of vegetable nutntion 
a somewhat inert Ixnly (In the other hand, evidence is 
apparently wanting that inalKse plays the part m vegetable 
metabolism that might be expected of it Its conversirn into 
f[lncuse may be (ernaps accounted for by the ernstant pvesence 
in plant tissues < f vegetable acids But, so far, the change 
would seem to lx. positively disadvantageous Perhaps glucose 
in the Iwtanical sense, will prove to have a not very exact 
chemical connutalien 

“ That the connection lietween eane sugar and starch is intimate 
IS a crnclusn n to which both the chemical and the liotaniexl 
evidence seems to point And cn botanical gre unds this would 
seem to be equally true of its crnnectic n with cellulose 

" It must lx. confessed that the conclnston that ‘cane sugar’ 
la the first sugar to he synthesi<ed by the assimilatoiy prreesses 
secma hard to reenncile with its probable high chemical com 
plexity and with the fact that hotamcally, it seerai to stand at 
the end and not at the Ixginmng of ttie senes of metabolic 
change ” 

Paoroi IAsviK Chemistry 

The synthesis of proteids is the problem which is secv nd inly I 
in importance to that of caibohydratcs Leew’s views of this 
deserve attentive study \siaragin, as has lung been suspected, 
play. an important |»rt It has, he says, two sources in the 
plant “It may either be formed directly from glucose, 
ammonia (or nitrates) aril sulphates or it may he a transitory 
product between protein dei< mpositiin and reci nstruction from 
the fragiretits ’ (/rr ni , 64) 

In the remarks I made to the Chemical Society I ventured to 
exire-.s my cinvictKn that the chemical processes whith took 
place umlir the influeree of protoplasm were probably of a 
different kind frem ihc-.e with whu.h the chemist is ordinanfy 
occupied The plant produies a profusicn of >ubstancea, 
apparently with great facility, which the chemist can only build 
upin the most iiixmtcus way As Victiw Meyer (PMtrrm Jcum , 
•890,7731 hasrtmarked “In order to isolate an organic substance 
wre are generally loi fined to the purely accidental properties of 
lystsllisation ind volatilisation ’’ In other words, the chemist 
only deals with bodies i f great molecular stabibty , while it can 
not be dcubted that the e which play a part in the processes of 
Ufe are the va^ opposite in every respect I am convinced that 
if the chtnrfst is to help in the field of protoplasmic activity he 
will have to tianacend his present bnutations, and lie prepared to 
admit that as there may be more than one algebra, there may be 
AO. 1353, VOL. 52] 


more than one chemistry I am glad to see that aaomewhat 
similar idea has been suggested by other fields of inquiry Pr^ 
Mcldola (NAToas, xbl 250) thinks that the mveid|[{ation 
of photochemical processea “ may lead to the recogmtkm of a 
new order of chemical attraction, or of the old chemical attiac- 
tion in a different deem ” I am delighted to see that the ideas 
which were fioating, 1 confess, in a very neboloui ftnm m my 
brain are being clothed with greater pieaiion by Loew 

In the paper which I have already quoted, he says of proteids 
{lac at ,13) “ They are tACtttittigfy labtk tompinHds that can 

be easily converted into relatively stable ones A great lability 
IS the mdispensable and necessary foundation for the production 
of the vanuus aetions of the hving protoplasm, for the mode of 
motions that move the lilie machinery There is a stntrtt if mPitOH 
in the labile position of atomi in molecules, a aource that haa 
hitherto nut Ixen taken mto consideiation either by chemlats or 
by physicists ’ 

But 1 must say no more The problems to which I might 
invite attinUun on an occasion hke this are endleas I have not 
even attempted to do lustice to the work that has been accom 
plisbed amongst ounelves, lull of interest and novelty as it is 
But I will venture to say this, that if eapauty and earnestness 
afford sn augniy of success, the prospects of the future of our 
Section possess every element of promise 


PHYSICS AT THE BRITISH ASSOCIATION 
'T'HI proceedings of this Section were commenced by the 
delivery of the presidential address by Prof M llKks 
In seconding the vote of thanks to the President, Prof Fitx 
gerald referred to the possible change of mass with tempera 
ture, suggested in the address, and pointed out that such a 
phenomenon would show itself by a deviation of planetary 
motions from stnet conformity to Kepler s laws, owing to their 
change of mass on cooling 

bir Douglas Cralton exhibited plans of the Getman Retchs 
ansult and of the new buildmn in course of construction, and 
gave a more detailed account of the management of this institution 
than IS contained m hu presidenUal address to the Association 
Ills object in reading the paper was to revive a movement set 
on foot at a previous meeting by Prof Oliver Lodge The 
Committee apixiinted at that time to consider the question of a 
National Physical Laboratory for the Umted Kingdom made but 
little progress, possibly because they did not proixise to develop 
any existing institution He suKested that the scope of the 
Kew Observatory should be exterided so as to include research, 
and that it be made the starting pomt fur the national 
laljoratory 

A discussion followed, in which several members took part 
Prof Kdrker lamented the want of concenirabun and organisa 
tion in research work, and thought a national laboratory might 
remedy this He regretted that the day was passing away when 
a man could undertake Ixith teacbii^ and research, because, in 
his opinion, teachers should not give up research Prof Ohver 
Lodge drew attenbon to the enormous advantages possessed by 
a nabonal institution, for carryiiK on researches extending over 
a loim jpenud In a univeratv uiboraioiy such research would 
possibly be disconbnued wntJi a change of professor The 
universities would still do ptoneer work, discovering new fields 
of research and obtaining prehminaiy results Prof hitigerald, 
on the other hand, did not think it adv isable to hand over research 
to a national latoratnry, whereas be strongly advocated an 
extension of the standaidisiw work performed at Kew He 
believed that the highest kind of instruction was training in re 
search work, and it was the function d the universities to give 
this instruction Instoid of that, the professors are called umn 
to cram old knowledge into immature and stupid students. The 
Section has appomteil a Committee to reconsider the quetbon 
of a nabonal lalwretory 

Prof Henna read a paper on the teachiim of geometrical 
drawing in schools, which was, he said, as a ru^ very had. He 
pointed out that huclid’s constructions are generally followed, 
the use of the set square bang discarded and only strafoht edges 
and compasses used He urged the desiiabiluy of d t ica r d ing 
Kuebd m the teaching of geometrical drawuy, advocating the 
use of the set square from the very commencenient. The 
ex amp l e s ought to be so amn^ that a student can vacify hu 
coastruebons for himaelf f ha therefore suggested tha apMuit 
ment of a Committee to report on the whole question uiamu 
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% tyllabut of example*. This sugeesUon shui adopted by tin 
Section 

The tange of sobjects included in the work of the Section was 
perhaps nowhere better exemplifietl than in the passage to the 
next paper, a report on cosmic du<it, by Dr J Murray An 
examination of the red clay frim the bottom of the lacific 
Ocean, m place* looo miles from anycoast, enables three classes 
of magnetic particles to be distmcui^ed , these are—crystallmc 
fragment* of magnetic Qr titanic iron, dark shiny spherules con 

S mttalhc iron, and the brownish spherules known as 
es The various layers (f manganese nodules found 
surrounding nuclei of tertuury teeth or bones contain these black 
and brown spherules, and there is every indication th it the 
brown ones are of extra terrestrial ongm In this cise they 
ought to occur at all or at any rati many, poinu on the tanh s 
snrnme , Dr Murray has however looked for them in vain bvth 
in the dust of Greenland glsciers and on the summit of Ben Nevis 
He IS of opinion that the accumulation oMueteonc dust takes 
place with exceeding hlowntsi, say about lo lbs of dust per 
square mile per century, and that the bed of the Pacilii (icean 
has not recuved oni loot of deprsit since the tertiary pen kI 
Consequently my attempt to galhir these particles will pr ibably 
be fruitleiiS, unless continued over a long ptaod Hi wished fir 
suggestions as to the best method of procedure in the futuri It 
was pointed out that a good opportunity ftr the colliction f 
meteontes will he affordtd ) y tne mitior shower of November 

Committie on undirgroiind timpers^ure have hten for 
tunate this year m obtaining rec irds from 4 bore hole in Niw 
South Wales the first r bsirvations m-ide n the southem hemi 
sphin Thi bore hole is silustid mar Port Jackson close to 
S) Iney Harbour it is *929 feel detp and contains inter Tht 
gradient observed was a small one being a nsi of t 1- in 
descending 80 feet verlmlly The jbservers suspected that the 
temperature of the rock was influenced by the proximity of the 
water in the harbour but an evamination of the temperature 
distnbutiim in the haibonr did not ronfirro this Loru Kelvin 
suisc^ted the \fncan mines as a new field fir observations 
ftof b 1 Ihompson lepvrtid the recommendations of the 
Commillec on the vue if pages rf scientific periodicals It is 
considered advisable t« retain |ivrto ami octavv sites and 
certain limits fir text and mirgin are given for each <f these 
sues There wpeved 11 be * string feeling againat any change 
in the sues < f the R yal Soeitiy s publications During the 
year the Committee will endeavt ur to induce other scientific 
societies 11 adopt the standird sizes recommended 

Prof Riuiker communicated the results of a compans n of 
magnetic standard instruments msde bvjiimielf snd Mr W 
Watson In his president 1 il address to the Section last ye ir he 
showed that it wns useless to proceed further with s magnetic 
survey until a direct comparison of standards used in the v iriius 
observatories had lieen nude because it was well known that 
instruments differed greatly Dunng the year he has visited 
the vnnous magnetic observatories carrying a portable detlino 
meter of the Kew patter 1 and snth Mr Watson t assistance has 
directly compared the simultaneous readings of his declinometer 
and that of the observatory Lrrors are found m the latter 
which are in every case traceable to magnetic motenal m r on 
the wooden box containing the suspended magnet If this box 
be Kplaced by an ebonite one the error disappear* It is, bow 
ever, eaner to allow for the emr than to get nd of it its 
amount u perfectly definite 

On Friday the Section sat jointly with Section B lord 
Rayleigh read a paper on the refraetivity and viscosity ot 
these gates He described how by means of an electnc arc 
k^ up for several weeks in a mixture of oxygen and atmo 
tphenc nitrogen he finally obtained more than a htre of aiigi n 
at atmospheric pressure This | rived to have the aame density 
as the specimen obtmned by the msgnesium method The re 
firacbve index was measured by the interference method of 
(ueau, the two beams beuw sejurated by slit* in front of the 
lens nearest the eyepiece The letter was constructed of cyhn 
ducal lensea To avoid the use of cross wires^ the tubes con 
taining the gases under compans m were anang^ so as not ti 
occupy the whole field of view some light passing parallel to 
and oatsM* them, two leta of fringes were thus obtained which 
could be brought to ecdncidence by varying the preasure of either 
gat. Adjustments srere made fur severar pressures, one of the 
tubwalwayscontauungair Thevalueaofthercfracuvtty(>i-i) 
were, for argon o 961, and for helium o 146 that of mr being 


uken as unity The viscosity of each gas wai measured by its 
rate of flow through a captllary tube, the results being (air=i) 
argon i 21 hehum o 96 Lord Rayleigh menbonM that a 
sample of nitrogen collected from a Bath spnng, where it bubble* 
out along with the water gave the Dj line of helium Dr 
Gladstone showed that the results of th^ expenmentt assign 
lo argon the atomic weight ao its specific refractive energy 
being intermeduite between those of fluonne and sodium but 
not between those of potassium and calcium 

Prof Schuster then pened a discussion on the evidence to be 
gathered as to the simple or compound character of a gas from 
the constitution f its spectrum Recent spectroscopic work in 
connceti >n with aigon and cleveitr w has directed attention 
t» the double siiectia exhibited by these substances, and 
conjectures have Ix-en mu It that the two spectra indicate the 
gases to be mixtures I ruf Schuster expresse I strongly the 
vtw that gases with double speetra are not necessarily 
mixtures or comp unds He quoted in support of this the 
cases f sodium snd mercury vapours and oxygen in all 
if which the vbso^ion sjaetrum differs from thxl of the 
luminous vapour Tni. difficulty is not explained by assuming 
diasQcialtm to ceur beeause some substances hive three or 
mvres^tra lie ih light mere examinatun of spectra would 
n >t suffice to determine whether an unknown sulAtanee is an 
element mixture of elements or comixnind 

The despondent viei ef Prof Schuster was not shared liy 
r rof Kunge of Hm ver who at this point contnbuteil an ac 
count if ine researches of himself ami Prof Poschen on the 
spectrum of cleveite gas showing that it is a mixture (An 
aiccunt if this work 1^ the authors themselves will be found on 
p S*o ) 

Dr ( f St ney contributed to the discussion by a pa|ier on 
the interpretxlion of S| ettrx 

On Saturday the Seiti n was sulxlividid into two departments, 
niatheinalics and meteor il >gy 

In the depirtment if mithematics, Lord Kelvin read a paper 
on the transWtiond anl vibratiinal energies of vibratirs xtter 
impacts on fixed walls in which he sought to find an exceptii n 
to the Maxwell Boltzmann the item relating to the avenge trans 
htionai energy of tl c molecules of a gas He calculated the 
time avenge of the u insliti nal energy of a free particle after 
c ming into c ntact with i vibrating pxiticle, xnd found it 
always m excez* f that which would be given by the Maxwell 
Boltrmann law Ih nigh approximating more nearly to that 
' avenge when the nunuer ci encounters wxs considerable and 
tint It seemed ultimately 11 give a t iial average ut if accord 
ance with the lawr In the discusMon which followed Mr G H 
Bryan pointed lut thit the Maxwell Boltrmann law referred to 
the statistical average energy if a great number of particles, not 
to the tune avenge energy of a single particle 
Prof Hicks in his paper in a spherical vortex si ited that he 
hod pioved the posvihilitj 1 f building up 1 compound spherical 
vortex consisting of successive shells in which the rotation is 
oppositely directed the \ rticity anu si/e f each shell satisfying 
a oefinite relation In i paper on bicyclie v inev aggregates he 
stated that it was possible with given current and vortex sheets 
tl have X steady i/m/motion round an axis compounded of 
motion in planes through the axis and motion in circles roun 1 
die axis, the cyclic constants of the two component motions 
beuffi independrai f each other 
Mr t. 1 Walker showetl an ingenious top m the shape of 
a flattened ellipse id in which rotation couUl liec ime converted 
into oscillations and tt t itrit,hy means of an adjustable piece 
which could be arranged unsymmetncally 
Dr Burton nude some sumptions as to matter and grav nation 
m the cellular vortex ether aoKXibed in 1 rof Hicks s presideotul 
address. 

Mr P H Cowell read an important paper on recent develop 
ments of the lunar theore chiefly by Dr G W Ilill extended 
m the current numlier of the AmentOH JourmU by an admirable 
paper by Prof f W Bre wn The order of work in attacking 

K " iina IB (he lunar theory Is quite altered and much simplified 
new method In a short discussion which followed, Mr 
Cowell slated that 1 rof Brown iMur engaged in 1 ringing out a 
treatise'on lunar theor) 

Prof J L> I verett read a paper on absolute and relative 
motion I and Mr W II > verett made a communication on the 
atknlation of the ougnetie field due to a current m a solenoid 
In pure asathenutics. Major MacMabon gave an interest 
mg method of graphically represe nting partiduns of numbers 
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Colonel Cunninj,)uun reil n paper on Minennes nurnben, 
which are numbm of the form ar - l, where ^ is a 1 nme, and 
which were hist discuised fy Menenne abtmt the year 1664 
Colonel Cunninsham also described a book of tables which he 
proposed to caloilate, gising the solution of the congruence 
a* = K (mod, /) for all moduli {p) which are primes or powers 
of primes up to 1000 There are to be two tables for each 
modulus, one giiing the values of R for a senes of values of x, 
and the other giving the smallest values of x for a senes of 
values of K lie desenhed some of the uses of such a table, and 
stated that the plan on which it would be drawn up would be 
precisely like a somewhat similar table bj Jacobi, desenbed m 
Prof Ciyleys report on mathematical taues in the Bntish 
Association Report of 1876 

1 rof Alfred Lodge drew the attention of the Section to a 
multipbcatim table up to 1000 x looo drawn upty Mr M 
B Cotsworth, of Iloldgate, \ ork, which was exhibited , it is 
similar l} Crelles table of the same extent, though in some 
respects more convenient 

1 rof M J M Hill desenhed two species of tetrahedron the 
volume of any member of winch can be determined without 
using the iiroixisition that tetrahedrons on erpuil bases, and 
having e )uxl altitudes are equal 
In the department of meteorology Mr \ ric S Bruce pot 
forward a new theory of lightning Mshes based on the pnn 
ciple of the pm hole camera The light from a crncealed flash 
mi^t he supposed, pass throui^ a small aperture in the con 
cernmg ebuo and fall on another eloud forming an inverted 
image of the flash If there wrert several apertures we should 
have as many images They would be faint possibly too faint 
to affect a photographic plate Moreover if the receiving cloud 
were of irregular shape an originally straight flash would 
appear distorted into a tig sag Ime on the cloud Mr Symons 
thought a brighter patch of light ought to iccur at the angles of 
the image thus distorted, and lie scarcely thought the conditio 
m^uiM ly Mr Bruce corresponded with those of nature 
The repc^ of the Committee on earth tremors was present 
by Mr Symons, who, m referring to the delicacy of the insti 
ments used in their observations said that an angle equal 
that subtended by a chord i mch long at the centre of a circle 
1000 milts in radius could be detected Since last report tv 
bifilar pendulums have been ])urchaied, erf the kind described 
Naiukr, voI I pp 046 S49 (1894) each possesses its own 
photographic recording apparatus One of these has been 
recently erected in the cellar of Mr Davison s house in Birming 
ham the other should have been placed in a houae three 

? uarters of a mUe to the east but this was found impracticable 
t will be placed somewhere in the neighbourhood, and compon 
sons of the records of the mvtiuments will be mside dunng the 
year, after which the second one will be available for another 
station An appendix to the report by Mr Davison gives 
bibhognmhy and classification of teruontal pendulums 
Prof I ihn Milne gave on account of the long apart of the 
Committee on setsmological phenomena in Japan. This com 
mences by a reference to the great loss caused by the recent fire 
at Prof Milne s house and observatory, after which follows ' 
description of the records of the Lrsy Milue seismogtajrfi A 
tached to the report la a catalogue <rf 8331 earthquake shocks 
recorded in Japu between 1885 and 1891, giving full particulars 
of the centre and area of disturbance It enables the approxi 
mate wttght of each to be found and permiu the dintt m ol 
Japan into fifteen distinct seismic districts The next section of 
the report deals with the rate of propration of earthquake du 
tnrfaances firom Japan to Europe The small tremors which 
occur in the ttn seconds or so before an earthmiake shock are 
transmitted to Europe, but they an spread over half an hour, it 
appearb, therefore, that the preliminary tremors either travel 
more quickly, or reach Europe by a shorter route than the main 
shock The latter is known to travel along the surface at about 
3000 metres per second Do the tremors travel at 8000 to 
ii/ioo metres per second, or do they pus through the euth, 
not lound it ? If the latter, we may hope fi» some further 
knowledge concerning the mtenor of the globe Prof Mdne 
hu set up horuaotal pendulums in neuly a Kore of places, and 

i._j-- Ma - behavKWr They all exhibit 

ibection, and rinul 
f^ hour to hoar, how 
ever, some of them show the esutence of a diurnal wave Aftor 
a lo^ and very labonous search, graphically described to tin 
Section by Prof Milne, he sucMMcd in tracing thu diurnal 

NO. 1352, VOL 52] 


effect to the local removal of load from the alluvnim by greater 
evaporation from exposed ateu At night the movement u 
slmnt, and is probably a.x»nnted for by the condensation, at the 
cold surfime, of aqueou vapour after rising throng^ the warm 
earth Some observations nave been made on the disturbance 
of the pendulums by earth tremors Their cause hu not been 
ascettsmed but th^ always occur vnth greatest mtensirebe> 
tween 5 end 9am They are most markA with a steep boro 
meter gradient and consequent wind, local or distant 
At ftof Milne hu now returned from Japan, and the earth 
quake catalogue is dompleted, the Committeu on earth tremors 
and seismological phenomena have united under the latter name 
The new Committee u a lar^ one, and with Prof Mitau and 
Mr Davison u ;omt secretanes, it ought to do Rpod work 
A new theory of thunderstorms wu advanceohy Prof Michie 
Smith m hu paper on Indian thunderstorms Hu observations, 
made at Madras, showed that sheet lightning occurs there every 
evening dunng sevgTal months of the year, Mways m the south 
west and near the honxon Lightning phenomena in the morn 
ing occur, on the other hand, in the nortn cut The phenomena 
consist of actual discharges between two clouds, or two portions 
of the «ime cloud, and oa not reflections of dutant lightning, 
they take place the upper portions of low lying cumulus 
clouds Prof Smith attnbutes them to the clouds formed in 
the regions of st^ air at the meeting of the land and sea 
breexes, and has observed in these regions the simultaneous 
rue of two close parallel clouds firr m the edge of the cumulus , 
such clouds are scarcely duUnguishable except with obhoue 
illumination, and it is within, or between, them that the dis 
charges occur The time of their formation depends on the 
hour at which the sea breese sets in bang roughly three houn 
later The land breese being dry and dusty is negatively 
charged, while the sea breeze u known to carry a strong positive 
charge equalisation of the electrical states of the clouds 
formed out of these will, therefore, give rue to lightning Prof 
Smith referred to the iridescence or nacaous appearance of the 

fe rf the clouds when rapidly sinking, and considered thu 
to be due to the dust len behind by them 
Thu paper gave nse to on interesting discussion, chiefly with 
jference to the onmo of dust in clouds, and the tource of theu 
electricity Mr John Aitken pomted out that thunderstorms 
are most probalily the effect, not the cauve, of purifying the air 
He gave insiances of thunderstorms on several succesuve days, 
all m which left the au dusty and impure, eventually the bit 
cleared, and no more thunder occurred Prof bchuster alluded 
to the fact thit twenty five theories of thunderstorms had been 
pot forward m a dozen years, and m a single year five appeared 
He attributed the poeitive charge of the sut breeze to the elec 
infication of the air by the spray fixim the breaking wavea, 
Lenard has shown that the spray of pure wster gives a negative 
charjre to the sir, while th^ of salt water communicatee a 
positive charge lie believed the dust of clouds to be acquired 
locally, except that at high altitudea, which we know to be 
earned long dislancea. A proof of thu u to be ftiund m the 
Himalayax where certom valleys are dusty and othen £urly free 
from dust, although all receive the wind from the Indian tMoins 
Hu observaUons erf nacreous clouds in England had led him to 
connect them nther with the ice particles of cirrus clouds than 
vnth dust To thu latter point Prof Michie Smith replied that 
the nacreous appearance fits the edge <rf the cumulus so cloeely 
that be believes the two to be connected 
The Committee on the application of photography to 
meteorology are proceedmg vnth the ^mtogni^ of doudt near 
the sun by mcana of two cameras at a fixed distance apart, and 
expoied simultaneously by an electrical arrangement In thu 
way they hope to obtw afacclnte meaauranenU of doud alti 
tndek. lorpurpotesofmeuarementtheaun’simageapManin 
ail the photagraphs. A photogtaph of the minnow, w Ui 
Andraws of (Stventry, u the first of its kind received by the 
Committee It ibovrs the tecoodary bow, and the greater 
bcuhtnem of the regmn vnthm the bow 
Dnnng a recant visit to the Engsdine, PxoL Sdmstar has 
made obeervatmu on the atmoqihencelecttiatynear the ground 
at difibrent hei|Ata above eealeveL The readings were 
taken with Lord Kelvm’s porti^ eleetnaetcr. vrideh srncked 
“““'"‘■'■‘“nly tod seen* well adapted fc* such puipoem. In 

...—- 1 — j -g lx 


--<-fasiiKin The normal pnoitiTe dnige at 

the foot of a i^acier wu found to be strengthened fay a wind 
btosHog down it, and Jjuv&t obaavatMira on the n— 
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electnaty of waterfidls were ell confirmed The duly curve 
of etmoepbenc potenbal in the volley of Pontrenna vhows a 
maximum at ii a m , dipping a little and nung i^n to an 
afternoon maximum at {“pm, then lamdly deacending aa the 
ivemng breeze aeta in Enacuaaion on the ^per related chiefiy 
to the behaviour and temperature erron of portable electro 
meten, the latter being lomewhat large and ouite unexplained 
Prof Ayrton wggeeted a crucial experiment to detenmne whether 
atrooajpbene electricity la due to an actual diatnbntion in the air, 
or to indnction firmi the earth a uirlace 

The report of the Ben Nevia Observatory for 1894 svae ore 
rented The mean hourly velocity of the wind at the top of the 
mountain, and the mean runband, are included in the report 
fir the fiiat time Dr Buchan and Mr Omond have made 
progreas m collating the umultaneoua recorda made at Fort 
WiUiam and the aummit the diRerences between them are to 
be exammed eapecully with respect to their bearing on coming 
stormk Lven at this stage the results indicate that the present 
theory of cyclones requires great modification 

The first part of M mday s sitting was devoted to a discussion 
on the nature of combination tonea Prof Rucker gave an sd 
mirablc account of the history of the subject, pointing out that 
Helmholtz originated both the theory that they are objective, 
and that which supposes them subjective He reviewed the 
theories of Pnor and others, accoraing to which summaUon 
snd difference tones ire explained ss beat tones of sarious 
kmds , and he called attention to Helmholtz a proof that an 
asymmetrical elsatic body such as the disc of a microphone or 
the druniakm of the ear would resound to the difference tone 
bet veen two notes 1 rof S P Thompson regretted that m hu> 
historteal survey 1 rof RUcker did not refer to his own work 
Ha read commumcationk from Kumg and Hermann, defining 
their views Ki ntg distmgnishes between beat tones which cm 
be resonated, and difference tones, to which the resonator does 
not respond, the latter are sulnective Hermann obiects to 
ficimholtz s theory that it is madequate to account for the loud 
neM of the combinational tones Prof 1 hompson mentioned 
experiments to show that difference tones may lie obtamed b) 
sendmg one sound to each ear, and m other esses where the 
drumskm does not receive the sounds He described siso the 
effect of penodicalty intermitting a single tone or of suddenly 
and penodicaUy changing its jmsse in both of which eases s 
lone IS heard the pitch of which is the frequency of phase change 
or mtermittence 

Prof Everett sought for the cause of combination tones in the 
air Itself, which would be disturbed unsymmetrically by two 
sounds of finite amplitude He thought, however, tW m the 
combued effect of two tones, the vibmtioo corresponding to the 
fiindamentol Fourier term common to each would be lou^r than 
the difference tone, a view in which Lord Kelvin concurred 
Dr Burton pointed out that Prof F verett s explanation of com 
bination tones would apply also to phase tones and mtermittence 
tones Dr G J Stoney thought resonance Iw the mouth cavity 
was an important fimtor m heanng, and m the selection of 
separate sounds from among a number There was a general 


pr^bly do not exist 

Mr E H Gnffiths opened a discussum on the desiimbihty 
of a new Praetual Heat Standard He showed that the use 
of wa*«r at the standard substance in heat measarements had 
led to great confoston, on account of the vanous assumptions 
as to Sts vanatKm of heat capacity with temperature The 
curves of beat capacity of water aM temperature, used by 
different expenmenters, were exhibited, accorduig to which the 
author’s resnlts fumish<N) a value about the mean of those of 
baervets Mr GnfiSths sumests as a beat unit, absolute, 
lent of any one personV results, and convenient in 
magnKude, the beat energy of 43 miUran ein Tomterpret it 
as a water standard he pirqioset to take it aa the thermal ermacity 
(rf a gramme of water at 10^ C . as measured hythe hydrogen 

-ij. ^ ^ ^ formula to find the heat capacity 

■ esthsnxo'C Lord Kelvm said that Prof 
wslyswgested the dynamic^ nrecific heat 

___ lid MTw N Shawdw^tnVadvimble 

to make a diitrnctidil between the iimnben iSr the absolute 
tbciaal oapeoty and the neafie heat of a sabstanee He 
believed would be done moit suiiiiiy I7 taMng the thermal 
nnk w the heat energy of a milbon ergs, the speeifie heat of 
water at 10*0 woolff dtaa be nmty, and lU thermal capacity 
the dMlca of a thermal amt has been referred to the 
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Dr C H I ns gave an sccuunt of the method and results of 
experiments c n the thermal conductivity of mixtures of liquids 
rhe method ui«d was that of Chnstuinstn in which the h^t u, 
ducted through the liquid eniloi^d between two copper discs, 
confined by sn rbomte ring if necessary The results show 
mu the conductivity of mixtures of two liquids is less thxn the 
value colculxtcd 1 y the ordinary law of mixture at any rate for 
svater ethyl ale hoi methyl aleihol and glycenne Dr Lees 
undertook the experiments to venfy eertain relations suggested 
by IVof H F Weber between molecular weight density, 
specific heat an I thermal conductivity 

\ paper 1 y 1 rof Ramsay and hfiss Dorothy Marshall was 
read by the Fitter the subject being a method of comparing 
heats of evsporaliun of lujuuls at tneu boiling points After 
remarking that the data of heats of evapomtion are very scanty 
and discrejnnt Miss Marshall deserd ed a methoil I y which 
two liquids kept at their Ixilmgpomta by jackets vftheinapour 
surrounding them are I iled 1^ means of equal 1 art j latinnm 
wirea heate 1 by an electric current A comparison of the 
ameunis of the hquids evapomted in a given time ^ives the ratio 
of heals of evap iratii n F or ahs vlute values a spei lal determina 
tion waa maile in hen/ene ly Mr Onfliths and Miss M irshall 
Alcohol was cdrefuUy compared with benrene and all other 
liquids weie then ompared with alcohol Water was very 
erratic in Its I ehaiiiur probably because of its greater electric 
e nductivity 

Mr C L ^ ule tshil ted a harmonic analyser 

At the meeline on Tuesday I ord Relvin described the results 
I f experiments for the elreinfieation and diseleclnficati to of air 
and other gases made ly Messrs Maclean and (.alt and him 
self In the earlier experiments the air inside a metil can was 
electnfie 11 y points the can being put to earth on insulating 
the cm and blowing lut the air the charge acquired by the can 
was equal and 11 posite to that of the air Electrification of air 
and ofter e ises in gas holders over water by points and flames, 
was ak> tried greater electric densities being thus oUaineU than 
In the previous melhul The maximum effects were i 5 x 10 ' 
efeetrosU 11 units per c e for air, and 2 2 x 10 *foi EDj The 
gases were diselectnfied by filtering them thrnigh metal 
lulns containing n lucting wire gauze and cotton wool Very 
little electrifying effect was found when uncharged air passed 
thnugh B platiDum 1 be 100 cm long and 1 mm diimetcr, 
until the tube was male red h it m which case the air acquired 
a Miong positive charge 1 rof Ohver Lodge suggested the use 
of a filler consisting of a metal tube highly poliahed inside and 
illuminated by an wcitnc beam shining into its mien r Lord 
Kelvin said that in all Hertz s or I Isterand Geitel s evpenments 
on dlselcctnfication by light the charge of the air round the 
illuminated body should lie exammed 

Prof Kllcker made a eoramunicaOon on vertical (earth air) 
eleitnr eumnts \t the meeting of the Assocwtion last year, 
Dr Adoljih Schmidt accounted for a poruon of the earth’s 
magnetism by assuming electric currrents to imss vertically 
lietween earth and air Such currents wouM lie shown Iqr 
the non vanishing of the bne integral of magnelw force whea 
taken round a closed circuit on the earth's suiMce The matter 
was testeil m this way by Messrs Kay and Whalley, usmg four 
independent ciicuits three m Gicat Britain and one m tcchmd, 
and obtaining the data of magnetic force ftom the surveys of 
1886 and 1891 The re-sulu do not decide the general question, 
but they show that m the Umted Kmgdomdhe upward current 
has certainly not more than one tenth of the value required m 
Dr Schmidt s theory Ixwd Kelvin calculated that the current 
assumed by Dr Schmidt (o t ampere per souare kilometre of 
surface) amounu to a removal of the fine weather chaige of the 
air near the earth 36 times ner second Dr Rijehevorsel wd he 
un^rstood that magnetic observabona werv about to be made m 
Switrerland, wluch would fomish data for similar calculations 

Mn. Ayrton made a communication on the connectum 
between potmtud diflference, current and kngth of arc, in the 
electric arc The resulu of eaiefhUy performed expenments, 
vtfified tbo by rectlculatioa from oaU of other obferver^i 
show that the following relatmo* hold - (I) For constant length 
of ore the poirer (number of witte used m the arc) is a linear 
ftinctiOB of tim current, ( 3 ) fot oonstant currents the power u 
a linear fun^ of the length of are, (3) ctmslant length 
of am the curve of potential diffsTcnce and cur^t u a 
rectai«nlai hyperbok All theac lasva are included m the 
Fnmdcnt’s statement that the mukee wtth potential difieirace, 
current and an length as coordwatea, it ahyperbdhc paraboloid 



536 


NATURE 


[September 26, 1895 


prof Ayrton rcBd a paper by Mr Mather tn<l himaelf m which 
arguments wen advanced againat the eautence of a liacL electro 
nicaive fonc in the electric arc The authors descnlic a method 
of muiiiuring the true renslance of the arc, namely the ratio of a 
small increase of potential difference to the corresponding m 
cnase in the current, this of course is a negative quantity The 
same auth irs disenlied a magnetic field tester, an application of 
the ordinary exploring coil md ballistic galvanometer method, 
with a spiril spring to eflect rapid rotation of the explonng coil, 
and 1 miidilitd D’Anamsal rahanometer with shuttle wound 
t III cspible of rotating through several turns without losing the 
]>roportionality of angular disiiUcement and restoring force 
The \ eliK ity of light in vacuum tubes i onve) ing in elei trie dis 
chirge f irniecfthe subject of i l»lKr by Messrs tdser md Stir 
ling ^ icituin tulars were placed in the pith of the two beims 
Ilf a h ireiu interference apparatus, and the position of the hinds 
c bsened No ipprcciahle shift of the Ixinds wis obtained either 
by setting up an induction eoil discharge, or Iw the diseharge of 
ten gallon |ars thniugh the tubes when placed m series with a 
pieee of wet string Ihe discharge in the litter cisc lasted 
I ne llurlielh of a second and the authors show thit i dis 
turbmee of the bands of so long iluration would hive been 

Mr 1 (1 Hilly read a ]ie|ier <n hysteresis if iron in an 

iltemiting magnetic field in whi h he showed that the hysteresis 
of iron mere ises with the field ^ to a maximum value, m 
ucordinie with 1 wings thirrj Ttie exiienments were made 
liy the isthmus methiid using i small limiiiited irmature con 
sisting f thin discs of ehirroil iron the most intense magnetic 
held used WIS 33 ooo ( ( S units iml the hysteiesis was 
meisuied 1 y the rise of temiieriture of the armature 

On Wednesili), Ur (lidstine and Mr W HiWiert mide i 

< immiininli n on the change of moleeiilir refiiclion in salts 
r iciils diss Iveil in water The moleculir refraction of a sub 

stince IS iltered wl en Ihe sul stmee changes its stale and a 
furthei slight ilterition likes pliee on diluting its solution the 
authors have iliiined smu evidence of i close connection 
la tween these chinges and Ihe v inationsoi electnc conductivity 
of the substance ami its s ilutidns Such a connei Hon would have 
an ini]) irt int Ik inng on the theory of solution 
Th« ap rt of the He I mil Standards C ommittee was re id 
The Committee h qie during the year to institute a com|iarison 
latween Ihe British end (lerman standards of resistame and 
have priKiired ceils for this purixise which hive already been 
tested it the KtiehsansI lit I he Committee, recognising the 
need fir) rictieal units of magnetic field and magnetic potential 
recommend lor tentative adoption (l) a unit equal to w C (• S 
lines t j be called i nther, ( 3 ) the C (j S unit of magnetic 
|X)tentiil 11 be ■ ailed a s ms! They also recommend tbit the 
termination tn t lx used in describing Ihe properties of a piece 

< f matter c , the resist inte of a copper wire, and the termina 
lion rii/i jr t/ity for the specific pn perties of the niateriil, e ^ 
the resist/ //} of copper would mean the resistance of a centi 
metre eulx of it I’rof Oliver Lodge explamed and advocated 
the use of, ihe proposed units I'ruf S P Thompson, while 
agreeing with the Committee os to the desirability of hiving 
units of magnetic field and magnetic jxitential, thought thechoiie 
of their names should lie left with the practical men who use 
them He lxliev«l the proposed a/Ac/ was too huge, and ad 
located the retention of the C (■ S “ line,' using the kilo and 
mega fur its multiples, further he did not see any necessity 
fur abandoning the ampere turn in order to replace it by the 

r 1‘ruf Fhompson pointeil out a more fomiuiable objectKHi, 
namely that the American Institute of h lectneal h ngineeishave 
attached the name wetfr to a different unit, and have snggested 
the name for the ^sa Several members continued the 

dtfcussion and Prof Ferry expressed hi« opinion that the 
question of names ought to be settled by a general congress 
Two pieies of apiiaratus fur tracing the form of the wave of 
putentui in an alternate current circuit were exhibited and de 
scribed, the one by Messrs, Barr Bumie and Rodgers, the other 
by Prof \v rton and Mr Mather 

Mr L H (inHithi exhilated the apparatus oesigncd fbr the 
calibration of high temperature thdknometen at Rew Observa 
tory, and described it A Callendar and (inffiths platinum 
thermometer is enclosed in a glass or porcelain tulx and can be 
immersed, along with the thermometer to be calibrated, m 
a bath of molten metal or sulphur vapour, according to the 
temperatures required Its resistance is measured by a Wheat 
stone brulge, the coils of which are enclosed m a copper bm, 
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five sides of whieh ate immersed in a water bath of constant 
temjieraturc while the tup is surmounted by a case similar to that 
of a chemical balance 1 he coib of the Imdge are of platinum 
silver, wound double, and are not embedd^ in paraffin, the 
object being to allow them to assume the (empemture of the box 
and surrounding water as quickly os possible 
A vote of thanks to the Chairman and Secrctancs terminated 
the proceedings 


CHFMli>7RY A 7 THE BRI7I^H 
ASbOCJAfJOAT 

Y^ITH the exception of Prof Kungc s announcement of the 
undoubtedly compound nature of helium, few of the 
communiralions laiil liefure Scebon B al Ijiswich ire likely to 
aivaken great interest outaide chemical circles The discussions, 
however, which are now a recognised feature of these meetup 
were especially suriessful and it is not too much to hope that 
the joint meeliiii, with the newly fbrmetl liiKanical Section may 
be the means il onlv indirectly, of bringing about asults of 
great importance t > the agnnilturil community 

I ollowing the Piesident s valuable address, Sir Henry Koscue 
and Or A Hinlen communicated to the Section an mteresting 
discovery in historical chemistry It has Ixen generally assumed 
that Oaltin arrived al the idea of atoms with definite weights 
from a consideration of the propi rtiuns m which certain 
elements c imbmed 1 rom the examination of a number of 
manuscript volumes of Dillons own laboratory notes, which 
they have reiently discovered in the library of tm Manchester 
1 iterary and Philosophical Society, Sir Henry Koseoe and 
Or Ilardeniiniludethat Dalton worked out his Iheoiy solely 
friin physietl ei nsideralions as to the constitution or gases 
Ills mind being saturated with Newton s ideas concermng 
itoms It was from these that his own atomic theory was 
developed 

lAter on, quoting not only his own results 1/ut those of 
other eheniists he seems to hive Ixen ltd to the law of multiple 
proportions is the only conceivable mode of combination 
fietween atoms 1 xtracts were given from his notes showing 
that eertain numliers, usually quoted as having led him to his 
atiroie theory the analyses of marsh gas and olefiant gas, 
were only inserted in his tables some time after the publicabon 
of his ideas 

Prof \rmslri ng said It was satisfactory to le irn that Dalton 
had reallv arrived at his conclusions from truly philosophical 
considerations, without reference to the very crude numbers, 
usually quoted as sufficient basis for the liws that he worked 
out 

The report of the Committee on the teaching of science m 
elementary sduxils was read by Dr J H Ciladslone During 
post years there has lieen an im rease tn the number of subjects 
taught, and in the number of jaipils teceiv ing instruction The 
alteration in the system of inspection will have an especially 
useful effect m the teaching of science The question of the 
traimng of teachers » discussed in the report A course for 
mistresses on domcstie science, dealing as &r as possible with 
the nature of the processes and matenals employed in the 
household, has been found successful The great ouatacles to 
good science teaching at the {wesent time in uementary Kbools 
ore (i) large elasse^, (a) multitude of subiects, (3) in 
sufficiency of the traimng course fbr teachers in science subjects, 
t4) effieels of the old science and art system, which is cleany fiw 
too formal, and pays for too little attention to ordinary require 
ments 

The courses on elementary physxs and chemistry, and the 
science of common things are found to be more attractive than 
pure chemistry 

Other subiects dealt with m the report are school vwts to 
museums, the right method of giving object lessons t and the 
teaching of the metric system hinally it is snggMted u a 
ouestion worth consideration, whether the tecognis^ school age 
dionld not be raised from thirteen to fourteen 

In the disLumon which followed the retting <d’ the lepoct, the 
relation of County Ctninols to elementary schools was dcfaiited, 
and It was contended that these are helped indirectly by the 
Councils providtnff focilitieffor the training of teachers 

Mr t> J Powln lead a paper on the action of mine oside 
on ccstain salts, fay H A Auden and G J Fowler, tn wfaidi 
the nctioD of nltru oxide on different salts at Vanous tempwa* 
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tatet !• dacnbed Oxy lalu have been chiefly examined, the 
most intereating Kvilts tong obt lined nith the chluntea and 
lodatei of potavuum and ulver With |>otaiiiam ehlorate action 
Ukei place at the ordinary temiierature, chlonne tong eiolveil, 
but no potaamum chlorate tong formed With ulver chlnnte 
chlorine u alto evolved, but some chloride is obtained Potassium 
lodate yields iodine Imt no potassium imhde at a low temiieri 
ture, while silver lodate is completely converted into iodide no 
iodine tong hberated or silver nil rite formed It is suggested 
that these results tend to show a difference in constitution lietaeen 
the ulver and potassium salts 

Prof Clowes gave an account of further expennients on the 
respirability of air, in which s candle tUme has Inimt till 
It IS extinguished He finds that an atmosphere, which c >n 
tains oxygen i6 4 per cent nitrogen 80 J per cent , e irlion 
dioxide 3 I per eent , will extinguish a candle flame, but is still 
according to the espenments Mildone, not only respirable, 
ljut would be breathed by a healthy {lerson for some time without 
injury An atmosphere which extinguishes a coal gas flame 
however appears to ajiproaeh close 1} to the limits of resj ir 
ability, as nr as ihe ptopoitioii of oxygen which it cimtains is 
concerned The candle ami lamp Himes should be dtscuded as 
tests of the respirability of oir in fat ur of the eoal ras flame 

A paper was read b) Mr 1 ) J P Berridge, on the oeti m of 
light upm the soluble metallic iodides in presence of eellul >se, 
in which il was shown Ihit the am nint of iodine lilierited frini 
jxitassium iodide by the lomljinid action of light uir in I 
moisture, is greatly incriased by the presence < f eellul >se this 
sulistance iirobibly cnintuning with the piaassimn hy Irate 
liberated in the reaetion By investi^iling the condili ns <f 
formation of the chocolate slam obtained when note |uper < >n 
tuning stsreh ami soaked in potassium iodide solution, is exp se«l 
I > light, eiulenie is < blamed of thi formation of a tri iidide f 
potassium 'IheKKltdes fsoilium cakiura strontium I irium 
iron and/UK all liehave like the iiotassuim salt cadmium seems 
done unable 11 form a higher ixlide 

Or C \ K )hn ri id the second reiiort j1 Ihe ( onimitUt n 
({uantitAtive analysis hy me ms of eleclrt lysis The hibbographv 
Ilf the suhjict his ton completed Ihe exptnmemal w irk 
has been i arefully ir^aQised ind the results on the deterniim 
turn of bismuth and ot tin are nearly c iinplete 

Su H 1 Kisiie presented the repirt of the Oimmillet 
appointed to prepare a new senes f a i\t length tables it the 
spectri of the elements 

Some interesting communications weie mule to a joint sitting 
Ilf Seen ms A an I B and the at lount of these which w j,ise 
in our reixiit of the work i f thi f irmer Section w supj lemente I 
Iiy the following notes on Or Cih Istone s and Piof Sehusiei s . 
communications 

Dr Glailstones (lajier was on siecifie retroelion and the 
permdic law with special reference to argon end i Iher 
elements In foinur yens ha hil shiwn lhat the sptiifie I 
refractive energies of the elements in general were to a lertiin 
extent, a jictioalie functi m of their atomic weit,liVs With 1 
regard to argon, the specihe refractive energy of argon gas as ' 
reckoned by I ord Kayleigh s data is o Ijt} At the suggestion 
of Oetley, the lx.anng of this rtsult on the atomic weight f 
argon was consulered If the at imie height 19 04 the 
molecular refraction w ill be 3 15 1 his figure is almost irk ntrcal 
with that toongmg to oxygen and nitrcKen gas, and diflers 
considerably front that of i tluum, which has a moUculir 
refraction of 10 a and a specifit refractive energy of o a48 
These facts tend to suggest an at imic weight of ao for argon 
and to place it in the vicinity of the alkali metals 

^ discussion, which was opened by Itof Schuster on the 
evideim to be gathereal as to tht simjile or compound nature of 
aj^ tom the constituuon of its sptomm, dealt with tnaUers 
of rather more physical than chemical benrmg Of ■^leciil 
intarest to chemists, however, w is the evidenee cited by J’rof 
S^nuer for considenng that the variauons noticed m the spectra 
of sodium, nitrogen, and mercury under different eondiuons 
Were due to diflerences in atomic aggregation 

Monday’s sittuig was devoted to a discussion, held in conjunc 
turn with Section K. (Botany), on the relabon of agriculture to 
•cjeoce It was mtiitiBiced by Prof R Wanngtto m a paper 
^tted, “ Howshallogyicnlturebest obtamthehclpof science? 
Tto was devoted to a consdeiauoa of ‘tiie beat meana for 
diflusing a ktto/rledge of the Kientific prinoptes of ogncultuse 
Cwtaitt things eoulrrbe us^Uy done by a Board of AgneuUuN, 
and oBmis by County CooixM The fenanttoii of a really 
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complete amcultuial and horticultural library, freely open to the 
t«blic and the maintenance of an {■ nglish agricultural journal, 
are matters which might fall to thn Board of /Vgnculture Ihe 
advantages to lie dented from a Government laboratory 
and esiienmentel statum were dwelt upon Local stations and 
secondary agriciiltaral sth Hits shoultl be mamtaineil by the 
County Councils who alsi should inspect the technical 
instruction m their Icxtality Ihe foundation of habits of 
oliservalton and logual reasoning must lie IrkI in the elementary 
school if higher mstniction is aUerwanIs to be given Higher 
qualihcations should be required for agneultural lecturers than is 
at present the case 

Mr r Hemln k cunt nliutnl a second mper He spoke of 
the apathy and even hostility to science shown by the practical 
agriculturist and considereil the reasons for this attitude 

In other 11 untries national systems of igncultural education 
ami reseanh have ton foun ltd by the Stale II is hojielesH to 
look to local eflort ind support because the practical man 
cxjKets immediate results anti results out of all pi iportion to 
the lime and mom y exjx n letl in obtaining them 1 he time has 
come when the State must 1 ake part in the w >rk and devote 
t > It much larger sums than at present 

Mr Ihiselton Oyer said that the nutter had Uen carefully 
coiisidereil ly the last Guveinnient II was diftieult, howeoFer, 
to persuade the rreasury that tgneullure was enlitleil to receive 
special aid of a kind n it given to any of our other great 
industries such as iron md textiles 1 ersonally he looke 1 to 
indivuluil efi rl an 1 inunifict nee to supply what was needed 
Pr f Marshall W ord p mled out lhat it was of extreme im 
pirtince that the asuUsof any investigations should Ih. made 
knvvvii at nice an I accurately li the practical man and 
this was w irk which might very well Iw undertaken hy (lovtrn 
ment Init he dq recale 1 any direction or tonlr il Irom a 1 om m 
ment deiaitimiil in any matters of original rcseaieh 

Prif J U Gieen jiointetl mt the necessity fui investigations 
in vegei d le physi >1 igy is Ixarmg on iht giowtb 1 1 crops 
SirllvugUs < ah n i^ree 1 with Mr Dyer that agii uUiirisls 
must III >k 11 Ihemsalves fur help, rather than 11 the I ovtrn 
ment The ibl lining f leillygood teuheis wis the gieat 
diHiculty 

I id Malsingham s| kt i f the difhcully m jiiodming crois 
whiih w mid teahse i (r lit Wheat growing was utiptvhtaliie 
in Ingltnd an! his wn attempts to grow lol ace 1 were 


fiustrited bv the heavy liity 

Sir I 1 vans in I Sii 11 Ko&coe spoke f the wi rk of the 
( luuty G un ds ml li f I eteeval give an aee mnt of the 
e urses it Wye C lift. 

Mr f I ngc iisidertd that scho Is andet liegesf 1 1 vysanl 


1 i 1 iiieron the subject unde 
fk lures were necessary isj 
general kmwle Ige of the 
re lily understand the re ult 


,r iliseussion, 

I ineer w irk 
priioeiplea of 


1 re r I iveing 1 1 vised the eo oiKnti ti ol t oiinly Councils in 
mainnimng \ eeiitrvl exiierimental station He desctitol the 
system of agrieulluial tel lung ido|ited at Gamliiidge 

Mr -Vv cry gave sill at count if 1 he agneultural side attached 
to Ihe Vshliurton Sch 1 1 m Devon and s|itAe of the difficulty 
I f lilatning pupils 

Mr I S r>^i n I emphoMsed the necesuty of i knowledge 
of scientifie princi) k s, if farmers wen to projK rly understand 
experimi ntiil results 

Mr C H Bothamleyionsulereel agneultural sides to secondary 
schools much better th in schools restru led to farmers sons The 
V olue ot demonstration plots, ox distinguished tom expenmental 
plots, was very great 

Prof Vfanra^on, in reply, remarked that the whole agneultural 
position was such th it if anything was to be done, it must be 
done at once, they could not afto^ to wait 

Mr T B Wood gave an account of work at the experi 
mental plots in Suffolk a^ Norfedk The expenments in 
Suflblk are conducted at two itationa with aoils typical of laige 
areas in the neighbourhood, vu at Htghom, where the soil is 
tlun and light with a chalk sub soil, and at latvenham, where it 
IS a much OMper loam Ihe expenments at both staBoni. consist 
m the growth of various crops in rotatioa with various manures 
Esch yeora report of these expenm e nts is printed and circolated. 
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and (lunni; the !>uniniir, ULturtk and ilemonstrat ions are given on 
the plots In Noriolk there irt no definite fixed stations, but 
the use of land has been granted by farmers for experiments on 
the effect of mmures on crops mvin m the ordinary course of 
farming I cedmg experiments haie also been conducted 

A paper from Prof H W \ogeI was read in hu absence, by 
the Secretary, dealing with the history of the deiclopmcnt of 
orthiKhn matic photonaphy Photographs were shown illustrat 
ing the ndiant^es of the use of eosin silier as a sensitiser, the 
jilates being more sensitive to the yellow rays than phtes pre 
pared with ordinary eosm 

Mr C H Bothamley read a paper illustrated hy lantern 
slides an 1 specimens on the sensitising action of dyes on 
gilatino bromide plates The manner m which the dye acts 
was discussed, experimental eiidenie being given against 
Abney s view that an oxidation pn fhut, formed by the attiun of 
light on the dye, is the active agent in assisting the reduction of 
the silver bromide by the developer The pnibabihties appear 
more in favour ot 1 tiers view that the dye or sensitiser alisorl* 
the energy of the light waves and passes that energy on to the 
silver I rnmide with which it is assixaated the silver bromide 
being thereby decomixisetl, and the so cilled litcnt image lieing 

In aply to questions by Lord Rayleigh, Dr Kuhn, and Dr 
Harden Mr mthamley said thit, so fir as he was aware, 
ihotu iheniical action is always preceded by the alisorptian of 
ight wmves, and in the case of tolouiless substances it is the 
ultra violet rays thit are ilisurbed and do the chemical work 
Alth nigh the quantitativ e composition of the latent image u not 
known, we have as a matter of fact, lonsiderable knowledge 
as to Its properties There is no diftiailty m determining the 
absorbing action and the sensitising effeet on two contiguous 
stnpi of the same plate, and therefore under stnelly com|Ximble 
conditions No relation can lie traced lietweeii the fluorescence 
of a dye and its Knsitising aetiun 

The report of the Committee for investigating the action of 
light upon dyed coluuis was lead by the President With some 
few e\i eptions all the avail ible red, orange and yellow colours, 
IS appliM to wool and silk have now bMn expised (lables 
are appended giving the general result of the exposiia ) As 
before, it is found that many natural dye stufls are uy no means 
so fast u IS generally supposed, and ore exceeiled in this respect 
by artificul colouring matters 

Two papers on organic chemistry were contnlaited by Dr J 
J Sudlnrough In the first paper, the author describes the pre 
raration of a monochloro stiibene from deoxy beneom, diffenng 
from that descnlied by Luiin, is it is i lohd, crystallising from 
alcohol m large colourless plates \n oily coinixiund, corre 
spondmg to that of Limn, Ills been prepared, and is being 
further investigated Other stilliene derivatives are described 

In 1 note on the constitution of camphoric aeid, the author 
draws attention to the fact that, as r^rds its etherification, 
camphoric acid shows a marked resemblance to some of the poly 
carboxylic aads invesbgated by \ictor Meyer and Sudlmrougn, 
and tn hemi mellitic acid The formul e of Armstrong and of 
Bredt are regarded as liest agreeing with the behaviour of 
camphoric acid in this respect 

Mr H J H Penton gave an account of the preparation and 
properties of a new or^ie icid obtained by oxidising tartaric 
acid under certain condibons in presence of a ferrous salt It 
can be obtained by the oxidation of moist ferrous tartrate in the 
air, and it is found that this reaction is much accelerated by 
light The and has been isolated, and proves to lie a dibamc 
acid having the iformula C4H,0, + 3H,0 It gives a beautiful 
violet colour with feme salts m |iresence of alkah The 
constitution of the acul is under invest^tion Heated with 
water it is resolved into carbon dioxide and glycollic aldehyde, 
the latter substance polymensing to form a sweet tasting solid 
gum having the formula C)!!,/'), 

The Committee for investignting isomenc naphthalene denva 
tives repogt that the fourteen isomenc tn ehlor denvatives have 
been obtiSied 

Dr M Wildermann read two papers on physical chemutry 
In the first, expenmentxl evidence was quoted, showing the 
validity of Van't Hoff’s constant, Dalton’s law, Ac , for very 
dilute solatMns. In the second paper, oo the veloaty <» 
reaction before perfect equilibnum takes place, an attempt was 
made to develop eouations of equdibnum from expenmenU 
made by others on the rate of solidificatran of phosphorus and 
other suDCtances 
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Messrs C > Cross and C Smith contributed a paper on the 
chemical history of the Isurli^ plant 1 he work had ne^ earned 
out during the two sears 1^ and 1895 on the expMmental 
plots at Woburn, and the gen^ conclusions drawn were that 
the conditions ol sod nutntion had very little influence upon the 
composition of the plant, that the straw grown m wet seasons 
had a high feeding v alue and conversely a low paper making value, 
and that the compounds known as furfomids were contmuouily 
assimilated to permanent tisiue m a normal season, hut in a 
very dry season the permanent tissue is drawn upon by the 
miwing plant for nutrient material which is ordinarily drawn 
from the cell contents 


THE RETIRhMkNT Of PROFESSORS 
'T’llE aport of the Committee appomted by the Treasury to 
consider the question of the desirability of a fixed age for 
the compulsory retirement of professors serving under the Crown 
has been recently iniblished as a I’arluimcntary paper The Com 
mittee consisted of Lord Play&ir, Lord Welby, and Sir M W 
Ktilley, M P Mr C L Davies was secretary The report, 
which IS adilresseil lo the Lords Commissioners of her Majesty’s 
Treasury, is in the following terms — 

Wc have takm the evi^nce of president! and professors of 
the Queen s Colleges in relation to their retirement upon super 
annuition at fixed ages, as determined by the Onler m Council 
of August 15 i8go We are of opinion that thef ommission of 
188S, upon the report of whieh, to some extent, thit Older in 
Council was basetl, did not intend that the limitxtions of age 
applied to Civil servants generally should be deemed apjAicaine 
to presidents and profossors of colleges who are appomted and 
serve under difierent conditions from those which prevail in the 
Civil Service 

These presidents and professors are appointed at a maturer 
age, and have by the nature of their employment at scats of 
learning, less tendency thtn Civil servants to become inefficient at 
the age of sixty five Indeed, up to that age it is often found that 
their efficiency increases, by experience m teaching, as their age 
progresses though undoubtedly a time does arrive when advanc 
iiig age weakens iht receptivity of the professor to new dis 
rovenes m science, and aiminishes the mclinatiun to alter his 
instruction m < rder to adapt it to these changes When this 
(Kcurs the stulrnls are the sufferers In the Ijerman Umver 
sities this well known degeneration of intellectual activity among 
the aged is partly compensated by the appointment of active young 
** extraordinaiy professors,’ who, though not on the ormnary 
staff of the collets, ire allowed to give competing lectures within 
their walls In f dinburgh an extra mural competition is encour 
aged, and in each bcoteh University, when prolessors show 
diminished efficiency through age, it is the duty of the University 
court to superannuate the pnnessor under a pension scheme, 
which IS charged upon a fixed Parliamentary vote for all the 
Scotch LniversiUes The Queen s Colleges in Ireland are m a 
different position, for they are only to a small extent dependent 
upon votes in Parliament, hung mainly supported out of the 
Consolidated P und They are, in consequence of this peculiarity, 
in more intimate connection with the executive Government, 
with which the presidents are in freiiuent comniunicaUon as to 
the working of the eollege and the efficiency of the profesiors, 
who are apixiinted by the Crown and con be dismissed by the 
Crown The statutes which govern the Colleges also emanate 
from the Crown, and ore not, like those of other colleges, the 
product of Bcadeimc autonomy 

Under these circumstances, we are of opimon that there 
should he fixed rules as to superannuation of presidenta and 
professors, and that they should tie made by college statutes and 
not by an Order in Counal 

We are of oproion that when a professor reaches sixty-five 
years of age the president of the eollege should be bound to 
Kpoit to the (lovernment the condition and efficieney of the 
teaching If these are and contmue to be satia&ctory, the pro 
feaoor need not be superannuated till seventy, but at thu age bis 
retirement should be absolute 

In regard to prendents, we are of oiifmon that the age of 
seventy should be the period of retiretnent, but, dionld the 
vwton of the college fotmally report that the college would 
suffer by the loes « the ez^ence which the preAcnt has 
aequirea, we thmk that Ae Trcasuiy, and not the Inah Office, 
ahcbld have power to continne bun as president for a certain 
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number of year* not exceeding five, so that at ths agt of seventy 
five the retirement of a profeMor should be absolutt. 

Wl are qmte aware, that then, are cates where profisiors at 
seventy and presidinta at seventy five are fully competent to dit 
charge their duties, but the oth antages derived from superannuation 
would be teriouily dimmuhed if to meet these tare cases there 
were uncertainty m remurd to the application of a gencnl rule 
We have obsersed with regret that ttK. alumnt ofthe Queen s CnI 
leges do not seek to go hack to them as jirofessori, and it was 
explained to us that one reason for this 11 that it is useless fir 
them to prepare for a )>rnfessonal career in these eoUses while 
so mneh uneertsinty provails as 11 when the chairs will become 
vacant 

Wc also took the evidence of Profs Lockyer and KUcker as 
to the conditions which prevail in the (lovemment Schrol of 
Science at South Kensington and we found thst the age of 
seventy for professors was c insiderctl a proper age for retire 
ment under ordinary cireumstances 

In our omnion as the professors are nut ippomted till mi 1 lie 
bfe the addition of seven years to their period if service in 
eileulating the miount if their siiperuinuation obviously ten Is 
to secure emint nt spec lalists as c maidates for offiee The power 
if voluntary retirement at the age of sixty has slsi much to 
c immend it 111 this sense 

We have the h incur to be 

Nour I/ndships obedient sertants 
PtAYFlIR 
Wei bv 

August 5 180s M W KlDlFY 

The report is followed by the minutes of evidence taken on 
June 17 18 snd 19 during which nine witnesses were examined 


UNJVhhlilTY AWD EDUCATIONAL 
INIELLIGENCE 

Wf learn from ixitu e that f rof Strahl of Marburg has been 
called to the ehsir of Anstomy in the Unnersity of Ciicssen 1 rof 
Hans I enk, of I eiivig to that of t eologv m the Umversity of 
Frlan^ii and (hat m Haecker of Freiburg 1 B , xn I Ur v 
Dalla Torre >f the University of Innsbruck hate been made 
assistant Professors of /oology 

Proi Chapman having resigne 1 the professorship of Oeology 
and Mineralogy m the University of Toronto, that chair is now 
vacant 

At CORDIM to Setm e the cunditu ns attached to the be((uest 
made by the late Sir Wilbom Macleay to the S^ney Univeruty 
to found a chair e f liacteri ilog) are such that the Umsersity has 
decided to decline the bequest The money will theref ire revert 11 
the Luinean Society of New South Woles to maintain a bocteri • 
lumst, who will carry on l«ctenoligtcal investigations and xlso 
take pupils 

The t xaminxtions for the Royal Agncultuial Society s Jura >r 
Scholarships have been fixed to take place on Novembw 13 md 
13 next, nt the schools of candidates and at the Soaety s house 
13 Hanover Square Ten scholarships of ^10 each are thrown 
open for competition 1^ candidate* between the ages of fourteen 
and eighteen, and the subjects of examination cranpnse (i) 
The Pniiciples of Agncnlture, emeciaUy with reference to the 
rotatton of crops, the nutrition ot pbuits and animals, eral the 
mechanical cnlUvatun of the soil (a) Chemistry as applied to 
Aniculture, (3) }• lementsry Mechanic* osapjdied to Agriculture 
(4) Land Surveying The latest dxte for receiving entries is 
October 15 

The followiim courses of (,resham Science lectures are 
announced —‘ Aysic, ’ by Dr Symes Thompson, on October 
8 to 11, *' Astronomy,” w Rev i. Ledger, on October 33 to 
35, “ Geometry, ’ by Mr W H Wagstaff, on November 19 to 
33 The lecture* will all be delivered at six o’clock in the theatre 
of (iKsham College, E C 

The London Sodety for the Extenston of Umvemty 
Teachmg annoances dwt, m eo operation with the Royal Oeo 
gnmhieal Soae^, ananganent* have been made for the delivery 
at Gresham Coltqie of a course of twenty five lectures 1^ Mr 
H J Mudrinder, on “The Principle*of Geography” The 
contee u speemlly armnged farjiapil teachers, and the Sesstonal 
CettificntCi granted m eonnectfon therewHh, will carry mark* at 
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the Oueens Sch lir^hq Ixuinmatiii The lecture^ wdl be 
given on Mondxj tvening, at six o cl ick beginning (Ictober jr 
\l the City of I nndon O llqje, Moorhtldx x course of 
twenty five kctiinv on The Ihstor) of Che meal Discovery ’ 
will he delivtie 1 umler the xuspices of the Londen So lety for 
the 1 \tcnwn of Uraveivity Teachmg by Prof VS Kamsay, 
P R S Th courw willtx. I egim on Tuesday evening October 
8 nt eight > clock ind I e e vntinued weekly 

On luexUy evening O tolcr I, Sir Henry 1 R scce will 
presiue at a meet 1 g nt the Rojal \ ict ina Hall Waterl o Bridge 
K at when the ] rcvenuti n f eertificuev to stu lents of the 
M rley Memori d C liege will take place Tlie lecture arrange 
menu at the Roj il \ let na Hall for the month of October are 
ax follow —(In the Sth Mr W P B1 ixam will lecture on 
CrmluMi ii n the ijth Dr W D Hdliburton will 
lecture on the Human Brain and on the 22nd Mr P J 
Hartogwill lecture lav laier 


SCIENTIFIC SERIALS 

Am n xn / u iil f S 1 h e September —Distribution and 
secular vanatim f terrestruil ma^etism by I A Bauer 
Starting ft m the su] i siii n that the earth is mignetise 1 sym 
metncally t its axi f r tati n the authi r sh vwv that the chief 
cause of list rti 1 f this j ri nary field can be rti resented aa 
hit t> a set n lary p lirtsati n appre ximately upatinal in 
lirec^n Of these iw systems the polar systems would hive 
to be five r si\ time sir nger than the equaU nal Since in 
g mg roun I the eirth al ng i geographical parallel f latitude, 
the deflerti 1 s lue t the secondary system almvst Imlnnce each 
other the inference 1 ight be drawn that the sec iiKlaiy field is in 
arme way eonnecie 1 with the earth’s rt tali n —Relations jf the 
liurnal rise an 1 fall of the wind in the United States Ijy Frank 
Waldi h r fanuary the rive rf wind tc wards the mnl lay 
maximum is f 11 we I ty a mire rapid fall over neirly thq,whole 
(f the Umtel Stues 1 >r July the same law holds except in 
the Western States when them vming nse ts more rapt I As re 
gar Is the time Ui nng which the wind nscs this is al ut seven 
h urs in the Mississq 11 vallev On the Atlantic coast there w a 
decrease fr m ten hi urs m the n >nh to five hours n the coast 
of II n la —The rate f in aase vanes from 040 06 miles 
per h jur Native sulj hur m Michigan by W H Sherrer 
Duniy; the past yeu inieresting deposits of sulphur have been 
disovered in the 1 Iper HeTderberg limestone, if Mourie 
County Michigti line sulphur led bes from sixteen to 
eighteen feet I el w the surface between a rom|xict dolomilic 
limestone an I a calcare v s sand rock The sulphur generally 
xenrs in bright lusir is masses towards the centre f the cavity 
intermaue I treq lently with the ah ve minerals Fragments as 
laige as a list are rea lily rem >ved S vme of the smaller cavities 
contain nothing bit sulphur and one was found filled with 
selemte ciystals Vb ut an acre of this bod had been removed 
when the locality w is visite I and from this the sujicnntendent 
estimate 1 that one him bed barrels if pure sulphur had been 
obtained 

IVuit-maimi AiiHxhii der Pkytik mxd Ckemu No 8 — 
Simple objective presentation of the Hertzian reficction exnen 
nvents by Victor Ikernacki The author places one of Lovige s 
coherers in the focal line of the secondary mirror Under 
these conditions mirrors with a length as small as 45 cm and 
an aperture of 30 cm with a focal IWlgth of 3 cm , exhibit the 
reflection phenomena well The coherer employed is a hon 
zontal glass tube filled with cojmer fibngs whose resistance is 
reduced as soon as electnc oacdlations impinge upon it The 
polarisation experiment is easily performed with a tUed wall, 
which behave* as a transparent smd to the electnc ray* A 
vtnkmg expenment analogous to the introduction of a (loubly 
leftocting ciystal between two crossed nicolls u the introduction 
of a thick slab xA good ice between the twocroised mirrors, with 
Its axis of 4$* to Wh the focal bnes The galvanometer con 
nocted with tne coherer which before was mottordess n>w gives 
a distinct reflection thus showmg the doubly Tcfractmg nature of 
me —A convenient method fet showing the electnc lefiractive 
power* of U^ds, by 1’ Foe this {wtpose strong 

oscUlabons ast necessary These may be produced by a modi 
fication of Uondlot’s arranMatent, ui^ an exciter without a 
condenser, whuiw total Irngth fa shitty smaller than half the 
wave length Mqiwed The wave lengths m water and othn 
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1k{ukIs «ri ibtvnid I > conducting the parallel rhret through a 
I( ng tro igh filled with the liquid A bridge 11 put *cro« them 
where they enter the water Aj^ther bridge la plocetl on the 
wires m Air n the sther side of a 7ehnder tube lannceled with 
a gold kaf ckttr >s< pe Thu u khilted until the gold kaves 
cillapse Tht diktanct. between the two bridge* M then lay 
36 cm The bridge f n the water s edge w then gradually shifted 
all ng the immersed wires and the ]mints at which the gold 
leaves diverge and cdlapse are niteli The dutance between 
two successive n ides is 4 cm. so that the refractive index of 
water for electnc waves is 9 and the specific inductive capacity 
81 Alcohil glycerine and other not very highly condueting 
liquids may la. similarly investigated —Inconstancy of spark 
potential I9 ( Jaumann The author shows that the potential 
which leads t a spark discharge depends upon several elemaits 
liesidrs the thiikness and nature 1 f the dielectric the chief one 
bung the presence of variations of electnc force, whivh hasten 
the discharge and lower the necessary difference of potential 
When these varutions are av lyded differences of potential 
am untiny, t several times the nlinary nes may become 
nuissary f r discharge The spark gap is alsi aSected by 
previous syiarks and by a delay in discharging 


SOCIETIES AND ACADEMIES 

I ARIS 

Academy of Sciences, September 16—M A Omu in 
the chair —A memoir M f V Maquaire, on i rotRtion 
against naval cillisions wo* referred to a Committee—^Ihe 
periietual Secretary, in presenting vol vi of Ouvre* de 
Chrutiaan Huygens, reminded the Academy of the loH of M 
Bierens de Hahn The IFoartem Society will continiie the 
publication of this work 10 ably edited by M Hahn —On the 

Ayiulatires included in the equations O = a,*" /,T, = H 

O - V|T, S H„ + All] by M IaulSerret —Researches 
on Algerian phos|^tes The case of a iihosphatic rock from 
Baigie having the composition f a superphosphate by MM H 
and A Mallut Ihc results of a numbers analyses of rock* 
from van nil srurcea are ubulated The Bougie rock is de 
*cnbrf in detiil as it present* lever vl jieculianties With 
regard to thv method of analysis the conclusions are drawn 
(I) The I asence ef organic m*tter may produce a loss 
when the pli sphonc acid is estimated by direct precipitation ns 
magnesium ammonium phos|ftiate m eitnc liquor and 
this error is nrt always dimmished by a preliminary 
evapmaUuD with nitnc acid on the sand bath (a) Tht 
same error dots not occur if the phosphoric acid be first 
ireaipitated as ammonium phosphomolybdate (3) The 
agreement between the two methods is exact when the 
organic matter is first destroyed by calcination at a red heat -~ 
The nt firmation of nerve eells in the brain of the monkey 
fi Ik wing the complete ablation of the occipital lobes, by M 
Alex N \itzoii of Bucharest A detailel aicount is given of 
the gradual recovery of the jiower of perceiving external objects 
by a monkey after complete iblation of the occipital lobes An 
examination revealed the fiact that the space formerly filled by 
the occipital lolies had been filled up by new tissue which was 
fmnd tv cinsist throughout of pyramidal nerve cell* and nerve 
tissues, the cells being Teas numerous than in the ordinary occipital 
lobe* of the adult fhe new tissue was not due to hypertrophy 
of the sntenor lobe*. On repeaung the ablation the mpnkn 
again lost the power of perceiving external objects, and u still 
under oliservatHin —M Ch \ /enger records in a note the 
occurrence of atmospheric duturboncet at certain points m 
Central Europe on September 10 and il, as predicted by him 

Nkw SouiH Waibs 

Lianean Society, Jufy 31 —Mr Heoiy I>Mne President, 
in the chair —Catalogue of the desenbed Coieoptera of Auatnlia 
Supplement part 1 — CinwA/idk’ and Carandt by Oeoigk 
Masters It is proposed to give as fiu ss possible t comjdete 
list of all the Anstralian Coieoptera daicnbed since the year 
1886 also to fill nt the omissions previons to thst date The 
present part contama Mferencel to 419 spscies, besidci many 
eorrecfions, and additional locabtie* —Australian Tirmthdm, 
part 1, by W W FragMt The author give* on occoont of 
the distnhution of m general slid of the donuge done 

by them, and passes on to a considciation of the habits and 
range of Anstialiaa forms, eonchiduig Wtth a general account of 
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the structure of the termitana of both the common mound bnild 
ing species, and of those of Eutermn which form arboreal nests 
os well as on the ground (a) Report on a fun^ \Mthtla 
amfkiimha 1 ncs ) oaDjut^en The fungus is found on the 
leaves of Dytoxyttu nr/aim,'Mnth on the Richmond River, 
NSW, and has not previously been recorded for this colony 
(i) Notes on Uremy t amygdaU C mke—a synonym of Iudtnta 
^unt Pers Prune rust Thu leaf rust u of great LCononue 
rtance since it attacks such valuable fruit tree* os peach 
nectarine plnm and apneot chtny and almond, causing 
them prematnreiy to shed their leaves and os a consequence, 
either to bear no fruit, or only small quantities of on inferior 
kiml Though Mimetimes called Peach \ ellows it must not 
be confounded with the dreaded disease, due to bacteria, known 
by that name in the UniUd States Specimens of aflect^ peach 
leaves forwarded by Mr Ttyun from t^eendand yielded both 
nreilosports and two celled teleutospores In Victoria m the 
summer season even is Iile as July only the ureduspores are at 
all common (r) ( raundsel rust Paamui ete kMts, McAlp , 
with trimorphic teleutospores lEe nciilial stage is common on 
mundscl 1 ut this is the first record for teleutospores m 
Australia. I he rust is identical with that on FrttklUes, de 
scribed last year Ihe specimens were procured at Hobart, 
Tasmania —By IJ Me Alpine (lovemment Pathologist, Mel 
bourne (C immunirated by j 11 Maiden) On a new species 
of A/eurar/wr from Northern New South Wales by J H 
Maiden and R T Baker A large tree (height 8o-iao feet, 
and a trunk diameter of a-3 feet as seen) found on the Brunswick 
River Ihe affnities of this species he between J? smtopetahu, 
F v M and F tunitnatus F v M it differs from these two 
species in the number of stamens lobed J^ls, bracts, and 
fruits It IS named m honour of Mr William Baeuerlen, 
Botanical C lleclor to the Technological Museum, Sydney— 
On 1 new one fnm the Silomon Islands, by John Brazier 

BKISBANr 

Royal Oeographical Society of Australaua —Annual 
meeting July 33 —Mr J I Thomson, President, m 
the chair—The Secretary Mr J Fenwick read the yearly 
repert of the Countil, which stated that during the year sixteen 
ordinary members bad been added to the roll of the Society 
The library had received some valuable donations and exchanges, 
snd the finances of the Society were m a salisfiwtury condition 
The 1 resident rewl sn address on the subject of the physical 
geography rf Ausirilia after which the election of officers took 
place 
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RITTERS « ASIA ’ RUSSIAN ADDENDA 
Btutem Stima, indtiAng Lak* Btukal and U* Moun 
UmuM tUN«rtk Short Vol II By P P 

Semenofl^ I D Chenkiy, and G G von Pets Pp 6jo 
(Ruauan St Petenbu^, 1895) 

HIS new volume, edited by P P Semenofi^ from the 
MSS of 1 D Cbenkiy, and contaimng 630 pi^:es 
of text, m lieu of the three paragraph! of Ritter’s woric, ts 
even more interesting than the preceding volume, which 
was noticed m these columns a short time ago (Nature, 
vol 1 p 471) It covers Lake Baikal and the mountauu 
along lU north western shore, and embodies explorations 
either entirely nen or quite unknown even in Russia 
Itself Moreover, all that has been said concenui^; the 
preceding volume, as regards the masterly treatment of 
the subject and a strict adherence to Ritter’s excellent 
method^a combination of a minute description of details 
with broad generalisations drawn out of them—fiiUy 
apphes to this new instalment of the great work under 
taken by the Russian Geographical Society A third 
volume, contaming Transbaikalia and the Gobi, will soon 
follow—the invaluable collaboration of M Obrucheff 
having bran secured for this purpose by the editor 
When we cast a glance upon a good orographical map of 
Asia (tg^ Petermanns in Stieler’s ‘ Hand Atlas, or 
even in the miniature * Taschen Atlas” of the same pub 
Ushers), we see that the two great plateaus of West and 
East Asia are fringed along their north western borders 
with a chain of great lakes the Caspuui Sea, Lake 
Balkhash, Alakul and Zaisan, Ulungur, Baikal, and 
Oron while a succession of large post Tertiary lakes, 
now desiccated, which formerly filAd the valleys of the 
Tian shan, the Altais, the bayans, and the Muya ndges, 
complete this cham depressions along the outer border 
of the plateaus Lake ^kal is one of the lakes of this 
cham—a small remainder only of the great mass of water 
which formerly filled up the valley of the Irkut, and the 
lower parts of the eastern tnbutanes of the present lake, 
and discharged its waters, as we now learn from the 
volume under review, through the narrow gorge pierced 
by the Irkut through the Tunka Alps, by means of which 
It now joins the Angara at Iikutsk At that time, re 
durmg the post Tertiary penod, its level stood, as shown 
by the lake deposits and terraces explored by Cherskiy, 
at least 938 feM above the present le^ of Lake Baikal, 
which now hes 1561 feet above the sea level > 

However, even m its present hmits. Lake Baikal 
occupies the sixth place among the larg^ lakes of the 
globe (after Lake Tangamka), and the first place among 
the Alpine lakes Sufficient to say that it covers 15,300 
square miles, and that the two extremities ctfthe crescent 
which It makes on a miqi an 380 miles distanEfrom each 
other As for its depth it stands ftiremost Already 
Kononeffs soundings, in 1859, indicated a deptll of 5631 
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feet, and when the Polish exiles. Dr Dybowski and 
Godlewski, made, in 1867 and 1871-76, a senes of very 
accurate soundings, they revealed the existence of several 
valleys m its bottom, attaining dejiths of 3197,4460^ and 
4503 feet, the greatest depths being located in the 
proximity of the north western shore, so that a depth of 
193s feet (374 feet below the level of the ocean) was found 
witkn a thousand metres from the coast 
Both in Its posuion at the foot of^ and the manner it 
penetrates at its southern extreauty into, the plateau. 
Lake Baikal offers a stnking analogy with the Caspian 
Sea. The same analogy appears in its relations to the 
surroundmg mountains It is divided about its middle 
by a submerged ndge, which appears on the surface m 
the Olkhon Island, and in the promontory of bvyatoi 
Nps, and of the two basins thus formed, and named 
respectively the “Great Sea” and the ”Small6ea,” the 
southern, that is the one which hes neatest to the plateau, 
IS the deepest In older works, and in some recent imes 
as well, Lake Baikal used to be described as a long^ 

I tudinal valley between two parallel chains of mountains j 
; but It IS evident, from wbat has just been said, 
how false this view is The next step would be 
to consider it as originated from two lakes which 
once occuiaed two longitudinal valleys, and joined 
together after the dividing ndge had been partially de* 
strd^ by geological agencies, and this hypothesis, too, 
has been advocated Things appear, however,'’to 
much more compheated than that When I was work¬ 
ing out a general scheme Of the orography of Siberia, I 
was compelled to recognise that even the two valleys 
hypothesis could not interpret the real features of the 
region, and although at that tune (1873) we knew next 
to nothing about the geological structure of the Baikal 
mountains, I was induced, by considentiims about the 
structure of the plateaus, their border ndges, and the 
Aljiine chains paridlel to the latter, to draw tiro chains 
across the northern jiart of the hdee h rom the volume 
under review, we now learn the real state of afi&urs In 
all bis explorations in Sibena, Cherskiy used to pay a 
great deal of attention to the orographical features os 
they now appear to the exjilorer, and tned to discnminate 
in how far they were a result of structural features—fold¬ 
ings of the rodcs and so on—and in how fiu- they were 
denved from subsequent erosion which has been going 
on in these parts of Sibena since the Silurian and 
Cambnan penods, when the mountain ndges and 
plateaus received their first shape A regards the 
Baikal mountains, it now appears that there is, on the 
north western shore, a real n^e running parallel to the 
shore, and separated by a valley from the mountains 
lying further west, but that both this ndge and the deep 
hollow of the Batlul are due, not to structural, but to 
erosion processed The nd^ consisU of sUtes and 
gneisses etwtng it in a diagonal direction, and these 
strau cross filso the northern part of the lake in the 
same dl r eeyssi—the direetieft 1 had indicated on the 
orographical map on merely thcoi;|mcal grounds—so as 
to reiqppear in the same snoce s si rt Top the eastern shore 
The foldings Of .the Baikal Monntams date from the 
Silurian, Combrum, or prahaps even the Laurentum 
penod (Devonttm red sandstones lie undisturbed at the 
outer footings of the Baikal Mountains), but sifosequelM 
A A 
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erosion nnd denudttion hive modihed the primary 
feitures on i gigantic scale and a \ ille> so deep as the 
northern part of Lake Baikal is has been dug out aiross 
the foimer diiection of the chains Ihe lake is thus an 
immense erosion vtllcy which only partially has been 
detcimined by the structuial valleys at the foot of the 
plateau but has received its hnal shape through erosion, 
which made several parallel lakes eoalcsec as the moun 
tains once separating them were pierced through and 
oblitcr itcd 

This instance will already give an idea of the interest 
which attaches to the volume now published and the 
wealth of dita which will be found in it We sincerely 
desire in the interests of geography that at least these 
new volumes of the senes should be rendered accessible 
to West European gcogr iphers 

The described region s very thinly populated and 
contains but few exploied remains of the past As to its 
flora, It has l>ecn properly c splored only on the Ulkhon 
Islind Ihe little however which is known in these two 
directions is well summed up ind will give a sound basis 
fn ultenor exploration We hope to find m the forth 
coming volume a summary of all that is kn nvn about 
the fiuna of the lake P K 


APPncATIONS Oh BF^SEI ruNCJiom 
A Trtatts < n Bauf /un tt ms ind iketr Apphe Utons tt 
Pkysu^ By Andiew (iray MA and fi B Mathews 
M A (I ondon Macmillan ind Co 1895) 
ills lxK)k like the kindred work of Prof Byeily on 
!• ourii Ps St nes and Sphei ical Harmonics marks 
the modem system of mathematical treatment ind may 
be eontristcd with Dr lodhunter’s Functions of I a 
place 1 am^ ind Bessel of twenty years ago At thu 
time It wis considered desirible to develop the puiely 
mathemitical inilysis quite apait fiom the physical 
c insideritions to which it owed its life and inteiest 
keeping the pure ind the mixed mithematics in separate 
watertight eompirtments so to speak with an im 
penetrable bulkhead between 

But IS the Bessel function like every other function 
first piescnted itself in connection with physical m 
vestigations the authors hive done well to begin on 
p I with i brief account of three independent problems 
which lead to its introduction into analysis before enter 
ing upon the discussion of the properties of the Bessel 
functions 

These three problems tie the small oscillations of a 
veitieal chain tlie conduction of heat in a solid cylinder 
ind the complete solution of Kepler’s problem by ex 
pitssing radius vector true and excentiii inomaly in 
terms of the mean anomaly 

It IS veiy extraordinary that KetflePs problem should 
IS a gencial rule be still left unfinished in the ordinary 
t^atises, considering that the Bessel function is implicitly 
defined (n the equation but we need go back only 
twenty five years, and we find Booles Differentud 
F quations ’ ignoring the Bessel Function and the solution 
of the general Riccation equation whiidi it provides In 
those days it was customary to speak of any solution, not 
immediately expressible by algebraical or trigonometrical 
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functions as not intcgmble in finite terms an elliptic 
integral was skirted round with the remark that it 
was reducible to a matter of mere quadrature,’ and 
even the homely hyberbolic functions were tabooed 

IS the fivounte material of the mathematician 
foi illustiiting citenary propel ties but it is a rehef to 
find that the authors hav e prov ided a ckatn for the discus 
Sion of the oscillations when suspended in a vertical line 
Ihe banal word turns up accidentally two or three 
lines lower down (line to p i) but if a piece of stnng is 
used by the side of a length of fine chain such as is now 
purchasable the unsuitability of the string by reason of 
its lack of flcxibiliy and its kinkiness for the representation 
of catenaries and their osc illations is at once manifest 
The smill plane oscillitions of the chain about its 
mean vertical position are of exactly the same character as 
the slight deviations from the str light line due to 
spinning the eliain from its highest point of suspension 
and this piueedure has the advantage of showing a per 
manent figuu similar to that given fur J ( Jx) on p 395 
of Lambs Hydrodynamics with 1 little practice the 
knack of producing one two three or more nodes at will 
IS easily attained Thus with a piece of chain 4 feet 
long the number of revolutions per second should be 
o 54 I -»4 I 95 3 65 &c 

The Bessel function was fiist introduced by the in 
ventoi fir the complete solution of Keplers problem, 
nimely to express the variable quantities in und sturbed 
planet iry m ition in terms of the time or mean anomaly 

+ » w 

The luthors avoid the awkward integration by parts 
employed by lodhuntcr in determining the excentnc 
anomaly 4 by means of a differentiation Another pro 
cedure will give afr vvheie 1 denotes the mean distance 
and r the radius vector more directly, from the relation 

Foi differcnti ition with lespect to n gives 

t _ I + - “ = , + alg-tosiM 

//* * - t of I - «■' r 

suppose when expressed in a Founcr seiie», and then 
B, - *1' c s m f{p-tsin f)dp - z^rf), 

according to Bessel s definition 
An integrition now gives 

^ = IX + alWi'* sin rn 
tnd 

Chapters 11 ix are devoted to the purely analytical 
devebpment of the Bessel function considered as the 
solution of a differential equation, as an algebraical or 
tngonomettieal senes, or as a definite integral , these 
are the earlier chapters for which the authors apologise 
in the prefiue as appeanng to contain a needless amount 
of tedious analysis In Prof Byerlys treatise the re 
quwite analysis is introduced in small doses, and only as 
required, but the ordinary mathematician loves to strew 
the path at the outside with difficulties best kept out of 
sight, thus, as Heaviside remarks, the too ngorous 
matbematicmn tends to become obstnicUve It is of 
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coarse reassunng to know that the functions employed 
in the physical applications, rest on a sound analyticil 
basis, and that the convergency of the senes has been 
carefully examined But there is no compulsion to follow 
these demonstrations tedious to all but pure mathema 
ticians, so we can pass on direct to Chapter x, where the 
physical interest is resumed, under the head of ‘ Vibra 
tions of Membranes, for instance the notes produced on 
a circular drum head Lord Kelvin s oscillations of a 
columnar vortex. Lord Rayleighs waves in a circulir 
tank, and Sir George Stokes s investigation of the drag 
of the air in pendulum vibrations make up an interest 
ing Chapter xi on Hydrodynamics 

Chapter xii deals with the steady flow of electricity or 
of heat, and Chapter xiii with the fascinating and noicl 
phenomenon of Herts s electromagnetic waves when 
propagated along wires, in which problem the Bessel 
function assumes an essential importance 

The Diffraction of Light considered in Chapter \i\ 
contains important applications of the Bessel fiinctions 
the hydmdynamical analogue would be the in\ estigation 
of the effect of i brcakwatei in smoothing the wates 
which bend round behind into its shelter foi instance, 
the effect of the (loodwin Sands on the safe anchorage in 
the Downs 

Newton rejected the Undulatory Theory of Light 
partly because he could not understand the existent < of 
shadows on this hypothesis i curious effect of Newton s 
early ideas as a countiy boy had he been brought up 
on the sea toast this apparent difficulty could not hive 
troubled him 

It would be a needless compile ition to considei iny 
but straight wives in the case of the breakwatei ind 
similarly in the Diffraction problem the authors might 
have made a simplification by parallelising the incident 
light by passing it through i lens or at least this special 
case which is the one of piactical importance in the 
subsequent discussion of the resolving power of a tele 
scope, might receive separ itc treatment as the analysis 
now becomes almost self evident 1 his chapter concludes 
with a discussion of Fresnels integrals required in the 
diffiaction through a n irrow slit the integrals are ex 
pressed by a series of Bessel I unctions of fractional 
order half an odd integer and are represented graphi 
cally by Cornu s spirals 

TTie problem of the subility of a vcitical mast or tree, 
considered under the head of Miscellaneous Application 
in the last chapter, may well be amplified by examining 
the effect of centiifugal whirling on ^e stability as in the 
case of the chain on p i for the number of revolutions 
required to start instability is exactly equal to the number 
of vibrations which the mast or tree will make when 
swaying from side to side A differential equation of the 
fourth order, with a vanable coeffiaent, now makes its 
appearance, the solution of which will express the oscilla 
turns of the bullrushes in a stream, or the wavmg of com 
stiUks in a field. The curious appearance of permanence 
m the wares on a comfleld gives an lUustrauon, analogous 
to Prof Osborne Reynolds’s disconnected pendulum, of a 
case of sero group velocity, and by some intmtive deduc 
turns from the appearance of these waves the former can 
judge the tune suitaUe for harvest 

The author* have been fortunate in secunngan onginal 
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collection of nuincncal tables including those of Dr 
Mcissel who did not li\c quite long enough to see his 
valuable calculations published in this book 
A collection of examples adds greatly to the inteicst 
of the treatise and will probably form the nucleus of a 
still laigei list in the futuic 

Vltogether the authois au to be congratulated in bring 
mg their task to such i successful conclusion and they 
deserve the gratitude of the mathematical and physit il 
student for the i lucid ind interesting mode of pi e 
sentment \ ( Gri rNHll i 


OLk BOOK SHEII 

Pr t pittm et N} tu 1 ar J Peres, Professeur i la 
Facultd des Sciences dc Bordeaux (Bordeaux 
Impnmcnc ( ( ounouilhou, l8>t) 
hxii-RiMi vrvi woik in recent years has lepeatcdly 
shown that in plants as well as in animals the physio 
logical . k of the nucleus in the cell is one of git it 
importance It has lietn demonstrated that non nucleated 
frigmentsof protoplasm whether of a Sptrotcyn oi an 
Infosorian are intapahlt of growth and icproduct on 
while on the other h ind fragments containing a portion 
of nuclear m itcnal are c ipable of complete recresrence 
Impressed by these facts the writer of the essay be foie 
us Ws been ltd to doubt whether protoplasm can be 
properly regarded is the physical basis ot life since it 
cannot retain its life when removed from the influence of 
the nucleus Consistently with this position the wnter 
throws doubt upon the existence of non nuclt ite org in 
isms in generil The presence of nuclei has been 
demonstr ited m m iny foims once believed to be destitute 
of them t-i Mushrooms marine Rhizopods ind plus 
modia There amams only Haeckel s group of Moncra 
in which the presence of i nucleus may still be disputed 
M I drez considers in turn each of Haeckel s subdivisions 
of this most artificial group In the lubomoncra 
Pto/vnabt) he believes that the nucleus has been oiti 
looked Inthc Khiromoncrathenucleushasbcenobseived 
m vanous species of V mpyrella and it probably exists 
also m/’r tvnyxt since this form produces zoospores 
tlic zoospores of those Myxomycetes which most resemble 
Protomyxa have been shown by Zopf to be nucleited 
In the 1 ichymoneia (Schizomycetes) the greater part of 
the body seems to consist of nucleoplasm while the 
zoogloei may perhaps be compared with the undivided 
protoplasm of a plasinodium 

M Pdrtz concludes that non nucleated organisms or 
cytodes are creations of the imagination that protopl ism, 
by which our author means cytoplasm, is not the primitive 
living matter, but a product of nucleoplasm and that 
nucleoplasm, and not protoplasm, is the most primitive 
living substance known to us 

Analytual Key to the Naturtd Orders of Flowmng 
Plants By Franz Thonner Small 8vo pp iji 
(London Swan bonnenschem and Co, 1895 ) 

The author’s apology for his little book is that few 
'Exotic hlores contiin artificial keys to the natural 
orders, even such as contain keys to the genera and 
species But we imagme few persons would attempt 
working with a flora, exotic or native, without some pre 
limmary knowledge of botany, and especially of the 
natural orders Indeed a considerable acquaintance w ith 
the subject would be necessary to enable a person to use 
the pre^t key to advantage For example the author 
begins with “ ovules naked^ and ^ovules enclosed in an 
ovary,” &c. Now, to be able to decide this point means 
a great deal, for a person who could do it would most 
lik^ know hit gymnosperm without looking at the ovule 



544 


NATURE 


[October 3, 1895 


even better without, perhaps The next alternative is 
between isolated vascular bundles, and vascular bundles 
in t cylinder, connected with other characters, entailing 
previous teaching and study, which should largely con 
sist of acquinng a knowledge of natural orders Never 
theless this book may prove useful, especially to the 
collector desirous of detemuning the natural orders of 
his plants in the field or at home So far as we have 
testM It, It IS carefully compiled and edited, and we cun 
conscientiously recommend it to those who know the 
characters of many natural orders in advance 

W H H 


LETTERS TO THE EDITOR 
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Attempt to Liquefy Helium 
I HWK received s letter from Prof Olszewski, of Krakau, m 
which he informs me that having exposed a sample of helium 
which I sent him to the same treatment os was successful in 
liquefying hydrogen—namely, compressing vnth a pressure of 
140 atmospheres, cooling to the temperature of air boding at 
low pressure, and then expanding suddenly—he has been unable 
to detect any sign of liqueliudion 
The density of hehum baiw, roughly speaking, twice that of 
hydrogen, it is very striking that its liquefymg pouit should he 
faidow that of hydrogen It may be remembered that argon, 
which has a higher density than oxygen, liquefies at a lower 
temperature than oxygen and it was pointed out by Prof 
Olszewski that this behav lour was not improbablynmnectcd with 
Its apparently simple molecular eonstitulion The similar &ct 
now recorded for helium may therefore lie regarded at evidence 
of Its simple molecular constitution I use the word “ its in 
stead of their ’ although further research may corroborate 
Prof Kunge s contention that what is termed hehum may in 
roUity be a mixture of two, if not more than two elements If 
this contention u true, both, or all, muiit have extraordinarily 
low boihng points Wiiiiam Kamsay 

September 23 


Helium and the Spectrum of Nova Aungss 
In the paper on the constituenU of the gas m cleveite that we 
read before the Bntish Association, we said that in the first 
spectrum of Nova Aungee the pnncipd lines 5016 and 4913 of the 
l4|hter constituent were far more mtense than those of the other 
constituent But we were puzded at the line 6678 not havii^ 
been observed, as it is also a stronglme in the spectrum of the 
lighter constituent On inquiry. Dr and Mrs Huggins wore 
kind enough to give us better information Dr Huggins writes 
" I think there is no doubt that sre did see the red Ime at 
6678 in Nova Aurqpe Wv wen unable to measure in that part 
of the spectrum, but on three nights we saw a bright line a little 
below C Thu was a pure estimation under dimcult circum 
stances In the map we put the line, as a mere guess, at a little 
over 6790 On the fiist night we put the line in a rough 
diagram made at the time, a littk. nearer C, almost exactly at 
66n On a subsequent night, we made the esbmotion a little 
below 6700, but the line was not then so bnght ’ 

I ondon, September ay C Rum B AND F Paschfn 


Latent Vitality in Seeda 

Thbkb u no doubt, as M Cosmur de Candolle hu re 
oently shown in hu paper on latent life in seeds, that all tlw 


functions <d seeds can remain completely quiescent for a long 
period, probably in some cases thu period may be indefinitely 
Jong In 1878 1 puUished a paper * on the resutance of aee^, 
1 Halo Oiaholi Raaaunmdiakttidieiaian odoM prahugaU di aamll 
chUBict gausi s Uquidi (TsfwMo CAmocs UsAMi, U , 1B70 p too, ud 
bfsni JSliatlpir «s/ vui, iSrp p 199. ' 
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especudly of Meduof^ sattoa, or lucerne, to the actioa of 
goMous and hqmd chemical reagents. An abstract of my expen 
ments was published m Naturt, voI xxv , 1883, p 338 
Recently I have examined pwtions of Ae seeds 11^ in the 
experiments of 1877 and 1878, to see if after the lapse of so 
many years, during whidi thi. seeds have remained constantly 
surrounded by sponal gases or immersed in difterent solutions, 
they had retainM their vitahty The results have been remark 
able, for in some cases a large proportim of the seeds have 
maintamed their vitahty after a lapse of 1$, 16, and nearly 17 
years of specul external chemical conditions 1 summarise 
the results of some of my expenments 


(o) Expertmtnts tn Gout 

In all these experiments the gases were dry, for m these con- 
dibons moisture is ramdiy fiital to the seeds The seeds were 
introduced into smsll Iiulbed tubes, into which the dry gas was 
made to pass for some time, after which the tubes were rapidly 
sealed at a spint lamp flame The tubes were then kept m the 
dork 

In the following summary I give the dates of the sealing and 
openum of the tubes — 

Hjmagen - Lucerne seeds, from September 15, 1877, to 
Allgut s, 1894, a period of 16 years, 10 months, and ao days 
Out of 51 seeds sown, none germinated Seeds of wheat, vetch, 
Cynara cardumulHs and coriander, kept In hydrogen, gave the 
same negaUve results There is some suspicion that the hydrogen 
bad not been ongmnlly well dried 

Oxygnt —Lucerne, from May 19, 1878, to August 4, 1894, 
16 years, 3 months, and 15 da;^ Out of 393 srods sown, 3 
|ermmstLd, or o 68 per cent The seeds were not thoroughly 

Nttrogen —I ucerne, firom April 13, 1878, to August 3l, 
1894, 16 years, 3 months, and 33 days Out of 330 se^, 181 
germinated, or 56 S6 per cent 

Cklanne and HydntUorw Actd Gas —I ucerne, from Apnl 
38,1878, to August 3, 1894, 16 years, 3 months, and c days. 
Out of 343 seeds, 33 germinated, or 6 73 per cent Or^nally 
these seeds had bron put mto pure chlorine, but the gas had 
acted on the seeds, carbonising a mrtion of them, so that at 
the end of the experiment the seeu were in an atmosphere 
composed chiefly of hydrochloric acid gas, mixed with cmdwn 
diuide 

a second expenmenl with lucerne seed, kept in chlorine, 
then hydrochloric amd, dunng the same period, out of 167 
1, 10 germinated, or 5 98 per cent In this experiment the 
tube was carefully opened m vacua, to protect the seeds firom 
the moisture condensed by the hydrochlonc acid gas at the 
moment when it is brought mto contact with common air 

Sntpkurrtted Hydragm —hrom October 14, 1877, to August 
5, 18^1 16 years, 9 months, and 33 days After the opening 
^ the tube, filled with the stro glv smelling gas, the seeds were 
left m contact with the air for 34 hours, bmore soanng thmn in 
the moist sand of the germinator Out of loi lucerne seeds, one 
germinated, or o 99 per cent Out of 50 seeds of wheat, none 
germinated 

ArstntHrttfcdUydrogm —firom Apnl 4, 1878, to August 4, 
1894, 16 years and 4 months. On opening the tube the garlm 
smell of AsH, was strongly evident Out of 355 lucerne seeds 
sown, 181 germinated, or 70 98 per cent In a second expen 
ment with seeds kept m arsemnretted hydrogen, out of 347 
lucerne seeds fyogeiininated, or 68 83 per cent 

Cxrbm Jtanoxidt —Fwn April 3, 1878, to August 4, 1894, 
or 16 years and 4 months Out of 366 lucerne see^ 334 
germinated, or 84 3 per cent 

Carbm Diaxtde —From September 8, i8772 to August 5, 
1894, or 16 years, ii months, and 37 days The seme tube 
contained seeds of lucerne, whMt, vetch, Cynara, and conander 
None germinated Perhaps the large number of seeds contained 
e^vely small tube rendered the carbon dwxide damp, and 

..Jric Oxidt—from May 3, 1878, to August 4, 1894, or 
16 years, 3 months, and 3 ttys On opening the tube, aw> 
dant red fomes were produced by contact with ou Before sow- 
- ‘he seeds were left dry for 34 hours Some of the seeds were 

_jush, the rest retained their natural colour. Out of 300 

lucerne seeds, 3 germins^ or o 97 per cent In a sreonn 
experiment, the tube nntsfMiig the bioerne seeds was rqiened 
tnvatma out of 330 seeds, a genmnoted, or 0 63 per cent 
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( 4 ) SxftnmtHtt with lAqutdt and SohOum 
I give only the renilta obtained with alcohol and alcoholic 
aolntiona In othei hquidi, inch ai ether and amyl alcohol, the 
liqnidi had gradually Lvaporated, so that the exact period of their 
action coold not be aicettamed, and the aeedi, covered with a 
moitt <nly vamivh, had loM all viUhty I ucemc teedx keM in 
chloroform for i6 yean and 4 months, were completelv lifeleu 
In all the recorded expenmente the seeds were completely im 
merted m a relatively large volume of Itcpud 
Strmtgj1kcMol—¥Kita't/lnc\t a6, 1878 to August 6, 1894 
or 16 years, 4 months, and 13 days The alcohol was ongmidly 
absolute, to in contact with the seedk and during so many 
yean must have absorbed a small proportion of water Before 
being sown, the lucerne seeds were carefully air dried on a 
filter for la hours Out of 60 seeds sown, 40 germinated, or 
66dpercent 

CmcttUrattd AktMu Seiutum of Corromt Suhhmate —The 
alctoilu: solution was onsinally prepared with alcohol nearly 
absolute, and saturated with mercuric chloride From May 33, 
1878, to Aumist 17, 1894 or 16 yean, a months, and as days 
On toing the seed from the mercuric solution, they were very 
carefully washed with alcohol at 97 per cent until eveiy trace of 
the mercuric compound was washed away The seeds were 
dried at the ordinary temperature, and thm sown Out of 79 
Ineeme seeds, 16 germinated, or 10 a per cent 
Ahokohe SioiutioH of Sulphur Dtoxtdo —From November to, 
1878, to Aiupist 34, 1894, or IS yean, 9 months, and 14 days 
Originally the alcohol was of 93 per cent strength, the solutkm 
preMived a suffocating odour of sulphurous aad The lucerne 
seeds were mixed with mmute sulphur ciystals, the seeds were 
well washed vnth strong alcahol, dried aM sown Out of 645 
lucerne seeds, one alone germinated, or o is per cent 
Akokohe SoluttoH of SulpkurtUod Hydr^m —From Novem 
her 10, 1878, to September 4, 18^ or 15 years, 9 months, and 
IS days The alcohol, onginalre 93 per cent strength, had 
been repeatedly saturate with sulphuretted hydrogen gas The 
liquid emitted a marked mercaptanic smell Sulphur crystals 
were formed, and sedimented with the lucerne seeds The 
latter were washed with 97 pa cent alcohol, and then air 
dried Out of^3seeds, 41 germmaled, or 7 03 per cent 
Akokohe Sobthou of Sttrtc Ojeub —hrom November 10, 
1878, to September 4 1894, a period equal to that of the last 
described experiment llie ak^ol, 93 per cent strength, had 
been repeatedly saturated with NO Before sowiim, the seeds 
wen washed with alcohol and dried Out of aW seeds, la 
germinated, or 4 16 per cent 

Akokohe Sohotum of Pkeuol —The lucerne seeds preserved m 
the sohitioa for over is years, showed no signs vitality In 
washing the seeds, previous to sowing with alcohol, they coold 
not ba completely purified from the [foenol 
Many of the germinating lucerne plants developed from the 
seeds used m these expenmenu, were tianqilanted from the 


At the begmning of these experiments, in 1877 and 1878 ,1 
was not asvare of the noxious action of even smiJl propoitioiia 
of moistnre It is probable that if m all these experiments 
Qieeial care had been taken at the begmning to exclude as much 
IS possible moistnre, both from the seeds and from the gases or 


of tboronghly drymg them 
These expennitos an of interest 
retain thenr vitality m conditiaiis when alt 
IS completely prevented for a long senes c 
confirm the resnitt of the late G J Romanes, who prov^ mat 
seeds may pre s e r ve their vitahty for 15 months when kept m 
vacuo, or when transfened from the vacuum tubes to other tubes, 
chaned with sundry gases or vapours ^ 

Bty experiments encourage, moreover, the suspicion that 
htcot vitality may last indefinitely when suflicieiit care is taken 
to prevent all exchange with the surrounding medium There 
is no reason for denying the possifaflity m the eetention of 
vitahty m seeds piesMvM during many oentunes, such as the 
mnmiiiy wheat, and seeds from Pompet aad Herculaneum, pro 
vided that these seeds have been pr me rve d from the begmning 
in conditions uafiivonrable to chemical change The originm 
> NATvat, Psecaibsr 7 1693 p 14a. 

HO. 1353, VOL. 52] 


dryness of the seeds, and their preservation from soil moisture or 
moist air, must be the very first conditions for a latent secular 
viulily 

In expcnmenling with seeds from Pompei and Herculaneum, 
I have not as yet been able to find among them any hving gram 
The greater part of these seeds are too much carbonised and 
chan^ to permit the entertaining of mneh hoM as to their 
possiblL vittuity Lspecudly among the seeds of Poropei, the 
carbonisation must have caused by the slow iction of 

moistnre, which would speedily destroy all lift in the seeds 
Among the Pompeisn wheat the destruction of organic matter 
has been so great as to leave in the seed, m its present con 
dition, a propoition of ash as high, m some casts, as 4 a per 
cent, and even 8 4 per cent 

On tht other hand, some of these seeds, as those found in the 
granaries of the Casa doll Argo, at Hercnlaneum in i8a8, seem 
to have been in conditions fits ouraUe toaprolongtd preservation 
of latent vitality, the millet seeds, esp««ally, were found un 
changed in outer aspect Unfortunately, no test was made at 
the timt of their discovery, and smee ttoi the action of moiat 
air, and expoaure to changes of temperature and to Imht, muat 
have impaired fiUally any remnant of vitality still lurking 
amongst the seeds 

All researches on latent life are of great interest in ascertaining 
the nature of himg matter The present researches have estab 
lished that, for some seeds at least, respimtion, or exchange wiUi 
the surrounding medium is not necessMy for the preservation of 
germ life It is a common notion that or capacity for life, 
u aluaya omnected with eontmuous cheimeal and physical 
change The very existence of living matter u supposed to imply 
change There is now reason for behevnig that hung matter 
may exist in a completely passive state, without any chemical 
change whatever, and may therefore mamtain its special pro¬ 
perties for an indefinite time, as la the cate with mmeral and all 
lifeless matter Chemical change m kving matter means active 
life the wear and tear of which necearonly leads to death 
Latent life, when completely paiase, m a chemical sense, oug^t 
to be life without deatn 

It may be finally reroaikcd that the proof of the resistance of 
seeds to vacuum, of the non necunty of a reapuatory exchange 
with outer air, together with the proof of the reautance m some 
seeds to very low temperatures, are liuts encouraging the bebef 
that the origin of life 00 our globe may be due to the introdnc 
tion of germs that have travelled, erohedded m aerolites, from 
other planets where life is older thiu upon the earth 

ITAIO Girt toil 

Regia Scnola Superiore d Agncoltura, 

Poitia, near Naples 


To Pnenda and Fellow Workera in Quatermona 
hiNcr the publication of Hamilton's “Elements of 
(toternions,’ m which the great mathemabcian developed 
ma new calculus with admirable skill and clearness, more than 
thirty yean have passed away, without it finding the adequate 
reco^bon which it so highly deserves The circumstance is 
still the more deplorable as the calcnlus has since been further 
developed by Prof Tail and others 
There la, in truth, no question at to the importance of the use ot 
vectonal quantities in physics, but on account of them apparently 
preponderating importance, vanont physicists have bean kd to 
invent new forms of vector thewy exdndmg the idea of 
craaternioni But, u fiu as we see, they are founded on defim 
tfons which are eatabliihed by quaternums, and are systems of 
notation rather than logical dcrehMiments of a mathematical idea 
On the other hand, many who are prqiidiced against the 
calculus of quaternions maintain the opinion that it u haid to 
understand, and that it contains a great deal which is 
nselcM m addltwn to thmss immediately applicable To the 
latter charge there need be no aniwer, smee all fiirma ot 
mathematiet are exactly ahke in thu respto, and since in the 
very combination of the pure and the applied lies the potentiahty 
of ftuBwr development In regard to the former objection, 
quaternionkta jteed only mv that if the otyectors approach the 
calcnhie of quotenuons snth pnqier care and meekness, they 
will ere long essurcdly niasce in having at their disposal on 
uutraiBcnter reaearch mistier fiu than they had the slightest 
noban of to loag as th^ wore m the domam of cartesian 
eoordinatet Certainly it would be a blessing to seienoe if they 
could iccept Ibesc a sietbnn t , and theu endeatours would find a 
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sure tLWird in itk aiUuncnnenl whertser this method mi{>ht be 
applied So much for thcae objections 

Kew notations in the calculus of quaternions must needs he 
msented from time to time Bnt since they are becoming com 
plex (though far simpler thin in rarti <uan coordinates) as the 
jiroblems art getting more <ompheate<1, it is highly deMiable 
nireidv et thu stsge < f deielopment to exchange opinions on 
the selection or adoption of new symbols 

By these and other considerations we ha\e lieen led to believe 
that the time has tome for those uho art interested in sector 
analysis to come to the fore and join hands In order to 
further this jmrpose «t senture to suggest the establishing of 
vimething like an International AsvKiiti m fiir Promoting the 
Calculus of (juitemions 1 he following would lie among^ its 
jinncipal objects 

(l) That the nieinl eis sli iild he informeel of the nublications 
of all iiii|xirl lilt papers and woiks respeelmg either tne theory of 
quaternions or its applications and if |x ssible to hate these 
made oecessilile to them 

(3) Ihit the niemliers si mid In aff rded the me ills of 
escliangiiig fqunu ns in the iiilriHlueli 11 an I ad qition of new 
n nations 

In these leu lines ue base tiled to |xiint out the important 
task of the Assoemti n 1 ut shall le 11 liged fir any suggestion 
or improtemenl All ue desire is t) issiire to the call ulus the 
lilue it desenes and einse(|uently to see it lull) ties eloped in 
Its van lus as|ie< ts lij the ci ml incd efforts of ihle mathematicians 
and physicists It is dm si needless to sh> that ue die onK 
pri|iaring the w ly tiid 1 nee the AsstKiilioii has been stirted 
We shill Ik. read) to pliee it in the hands of persons much more 
cnni|)etent than ourselies te furlhei its licst interests 

We earnestly ho|x tlwt til friends will apprecutle our 
endeatours and show Us itome viine Uiktn of approval We 
would ask those who lie in 1 urope to communicate with the first 
of tin n lines ticlow and those m \intnet with the second 
P Men iNeKoSK The Hague, Holland 
Sill NKK Ml Kisit KS, ^ale Umserait), I SA 

August 7 

P S - It has I ecu suggestcel li) fnenels interested in this 
matter to enlarge the sco|k of the proposed Association so ns to 
iniliide ill systems tilled to quaternions and to (irassmannk 
“ \usdthnungslehre This huggeation we are in full symrath} 
with rhe name of the Association might then lie “ fhe Inter 
national Assoaatioii for I romotlng the Study of Quaternions and 
Allied Systems of Mathematics P M 

St]ittmlx,r 17 S K 


Artificial Human Milk 

Ii IS stated in Nmire cf September 19, that "so far, 
ateoiding to Dr Bickhaus no satisfactory Mllistitute has Ixen 
produced m the place of hum in milk' , and a method is then 
described by which he has ‘ quite recently” succeeded in 
supplying the deficiency It appears to differ little from the 
jirocess first employed and made known by me in 1854, and 
afterwards jnibluihid in my " I spenmentol Researches” in 
1877 , excefd that in omitting to odd the necessary amonnt of 
milk sugar to make up for the dchciencv in the cow s milk, Dr 
Backhaus fads to oUain on artificial milk closely resenibhng the 
human in chemical composition 
My reape has, since Us first publication, been advantageoui^ 
used in private and homtal practice by the late Prof W Cf 
Williamson, by Dr W Playfiur, and others, but it has probably 
not come under the notice of Dr Backhaus 
My process is based on the fact that by the removal of one 
third of the casein from cow s mdk, and the addition of one 
third more mdk sugar, a liquid is obtained which closely 
approaches human mdk in composition The follosvmg u the 
mode of prepanng the mdk, and it is so simple that any 
intellicent mimer or nurse can easily carry it out 

" Allow one thud of a pint of new milk to stand for about 
twelve hours, remove the c ream, and add it to two-thirds of a 
pint of MW mdk, as fresh from the eow os possible Into the 
oM third of a pint of bhie mdk left after the abstimction of the 
cream, put* piece of rennet alioot om mch square bet the 
vessel IN warm water until the mdk u fhlty cur^, an opera 
tion requiring from file to fifteen minutes, according to the 
activity of the rennet, which should be removed os soon as the 
curdling commences and put into on eggenp ftw use on 
subsequent occasions, as it may be employedtbuly for a week or 
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two Break up the curd repeatedly and careftdly separate the- 
whole of the whey, which should then be rapidly heated to 
boibng m a small tin pan placed over a spirit or gas lamp 
Dunng the heating, a ftirther quantity of casein separates, and 
must M removed % straining through mushn Now du^lve 
110 grams of powdered milk sugar m the hot whey, and mix it 
with two thinis of a pint of new mdk to winch the cream fiom 
the other third of a pant was added, as already described The 
trtificial milk should be used within twelve hours of its prepan 
tion, and it is almost needless to odd, that all the vessels 
employed in its manufiudnre and administration should be kept 
scrupulously i lean ’ 

In this nrotiss only one third of the mdk was sterilised , but, 
in the light of modern bocttnolngy it is desirabk to sterilise 
the whole by finally heating it to boding 

Tht. \tws Keigate, Sejitemher 39 L Iranmanu 


The Blementa of Architecture 
H v\ IM Ixtn for some weeks out of the way of seang )iai>ers, 
I have onlj just seen the review of “ \rrhitecture for Iteneral 
RLaders in Na'Iiri of August 15 I ought to thank you for 
devoting so much space to a book which deals rither with art 
than • nature, and there are one or two criticisms on sjiecial 
points which 1 think are just, and winch will have attention in 
the second edition of the hook But there art three remarks of 
the leviewer s on which I should like to have a word 
(l) He rtfirsthe reailer to I’errot and Chipiei’work on “The 
Arts of Inmitive Lireece fbi jiroof of the derivation of the 
( reek entablature from a wooden origin In my opinion, 
Messrs 1 errot and Chipie/ prove nothing whatever but theirown 
ingenuity They argue m a circle Assuming the probability of 
i wooden origin for the Oreik entablature they pnx'eed to con 
struct out of their own inner louseumsness 1 scriis of wooden 
structures quite possible but entirely imaginary in whith 
the origin of all the features of the stone entablature is carefully 
provided for and then produce an engraving of the stone (or, 
rather, marble) entablature to show triumphantly the result 
which they have been consaously leadiim up to all the way 
\ ou may prove anything <m that kind of pnnnple I do not 
deny that the liretk entablature Appears to lie of tunber origm 
I only say it has not been proved to be so, and I am sure 
Messrs I’errot and Chipier have not proved it 
(3) The revit wer thinks 1 am captious m objectmg to Wren’s 
double cupola at St Paul’s as a sham and that I might as well 
object to the vault which hides the interior of the tower over the 
crossii^ in a medieval cathedral But he misses the main point 
of my objection which is that the extenor timber dome of St 
I’aul s IS made to appear, to the eye, to carry a ponderous atone 
lantern which would, in fact, crush it at once, and which u 
really the termination of a concealed moaonic construction 
thrusting itself through the timber dome At Ploience and St 
Peter s the stone lantern is really earned by the visible dome 
which appears to carry it, at St Paul's it is not, and could not 
be I consider St Paul s by fu the more beautiful design of 
the three, but it cannot he denied that it is a constroctional 
falsehood in that respect (See the block section of it given on 
p 99 of the book ) 

(3) The reviewer objects that I have denied to Italy any 
spwimen of true Gothic, and yet that Milan is one of the most 
impressive Gothic intcnors in existence Thu mavbe true as to 
general effect, but the detail of Milan u wretcbcfl, and it u by 
detail that punty of architectural rtyle is chiefly to be judged 
H Hiaihcoib SrATHAM. 


(1) Mr Statham objecU to Perrot and Chipiei’ work, on 
pnmiuve Greece being aled for proof of the denvatioo of the 
Greek entaUature from a wooden origin 
It seems to me that in thu matter poieibly the roam difference 
between Mr Statham and the reviewer lies in the meaning to 
be attached to the word prttf Abeohite mathematieal pfo« u 
seldom to be looked for m arehieologieal w histoncal deaenp- 
Uons, and we must be often contented with a snffielently bl^ 
probability Taking the word m that tense, it teem* to me ftwt 
the euele in which Penot and Chipiea are to argue, cannot 
be made to re enter into itself 

Mr Statham allosrt that the Greek entobiatuic " appeals to 
be of timber ongm ” Vitruvius (iv cap 3) says dutmotiy that it 
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10 The temainb of pnmitive ucbitecture m Greece— 
perticnlerly at Tiiyui—ehow that wood moit have entered 
tai]gely intoarchUectuialeonatractioni, amongst other evidcncek, 
the traces o( wooden door cases cannot be explvned teray 
Perrot and Chipiez, with whatever amount of fiinctfulncss there 
may be (and there u no doubt much which is altogether hypo 
thetical) in their restorations, do come legitimately to an ex 
nlanation of the Done guttn. both under the trlglyphs and 
oeneath the mutules, as typical of the ends of wooden pegs or 
ttenailsin timber construction which is suflRcient f>r the trgu 
ment in the review in ahich there was no intention to approve 
Perrot and Chipier restoratu ns md deductions any further than 
that 

(2) As to the second injection taken to the review—the rt 
mark respecting the cupola of St 1 aul s The remark in the 
review had reference to the ibjeetion that the external outline 
of the dome was dutiiiet from the mtenul, and not 11 the 
ejuestion of support of the lantern but with reference to the 
latter point, alien the lantern of bt I eter s is quoted as sup 
ported by a more leeitimate c nstrurtion tluin that >f St 1 turs 
It may be asked why the eonstrudi n of St leteri, ilome 
which lb absolutely dependent fir its safety m the ir n chains 
by which it is h xiped together is preiemble to that of St 1 aul s 
where the Imtem has a much securer and therefore n it less 
legitimate support in bir Chnstopher Wren s cone ? 

(3) One remark only c n the jbjeclion raised to the style of 
Milan Cathedral The rietail is said tile wretrhevl fbat it 
dxA not confirm li the can n f Northern G ithic can he 
readily conceded but that the shafts if the magnificent forest of 
pillars which supplit the interior ue wretchedly desti,ned and 
unsuit ible to the inten led effect is not si e^ to admit 

Tiie Kevibwi-k 


Do the Components of Compound Colours in Nature 
follow a Law of Multiple Proportions ’ 

This questi in put by Mr P Howard Collins m N m ar 
{p 438) may be answerM in the negative 

In practical w irk there is no indicatiun of such a law It ih 
found that the tao rays which trgether produce aeompotind 
natural c dour may be in any pr jporlions when there is a mul 
Qple projxirtion and in some cases there must be, it is only is 
forming part of a senes of varuUions such as ere frequently fe und 
within the limits of a single popular colour term How wide 
these proportions may be can be illustrated by companng them 
to the varying proportionb of two irregular curves towards each 
other 

The examples of foliage quoted ean only be taken os repre 
senting individual instances Vanations of climate, age cultW 
non, and aspect alter the colour proportionb of a given vanety 
of 1^, mdeed, such variations are sometimes founa in the same 
leaf Joseph W 1 ovibonii 

Salisbury, September 23 


Iv view of the letters, recently printed in Naturp by Mr 
H H Pillbbury and Mr Herbert Spencer, it may be well to 
state that Ghevreul pubbshed an ‘ Expose d un moyen de definir 
et de nommer les couleur d’apris one nifUiode precise et 
exp^mentole (Pans, 1861, oIm de fAead xxxiii), in 

which eloboiate charts are given bhowing the colours defined 
a decimal system and in ten degrees of saturation 

Recently Prof W Hallock, of this College, has pamted discs 
with standard coloura, and determined their wave lengths with 
the spectroecope lliese discs were then used to study 6000 
samples of coloured ol^ects, and formnlm were determim.d for 
■ome 500 named colours These finmulN have been used for 
defining the names of colours in the new *' Standard OicUonary ’ 
(Funk and Wagnall’s, New York) 

J McKmis Cattbii 

Columbia College, New \ ork, September ao 


K ProUam in Thermodynamica, „ 

It may mterest some of your readers to know that the 
inoblem m tbennodynainics, propouiided by Mr Blass m your 
number of August am has actuidly been pot to the test 1 
pointed oat Mr Mtsrs letter to my brother, who is a freenng 
engmecr, and he showed me a coot of the ZMteknft fitr dt» 
GutmemtUe JCetUt Imieutn* (Munich) for August, in winch u 
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account is given of a machine on exactly ihe principle Mr 
Blass suggibts, by which Herr I mde has succeeded in liquefy 
ing air It would appear therefon., that the '* theoretical 
minimum ol temperature produced at c would be determined 
by the point if liquefaction of the gas employed , with a perfect 
unliquefublt gas it would, I suppose, ther retically, be absolute 
ler I I M \Ri T Ul\o\ 

Cambridge, September 22 


IHL m n MINERAI OA '>rs 

O UR knowledge of the spectra and other conditionings 
of the new mineral gases his rertived an im 
portant additic n m the communication from Drs Runge 
ind Pabchc n n hich ippeared in last w tek s N ATURF The 
employment of csposurcs extending over seven hours 
has given a eonsiileiable extension in the number of 
lines and the bolomtlci has been called in to investigate 
lines in the infrired better still they have employed 
wcUprietised hinds in searching for sems of lines 
Openting by chcmicil means, upon a crystal of cl6\eite 
free from any other mineral they have obtained i pio 
duct so pure that from these senes there are no out 
standing lines \ei> gieat weight, then fore must be 
Utiehcci to their eonelusions, md there are several 
points of contact with the woik upon whieh I hive been 
ingigcd from 1 slightly difTcrcnt stmd point since list 
April, when I’lof Rmisiy mide his fortunate discovery 
of itcirestnal source of helium 

I will touch upon sone of these points smitim 
In the first place theie his never been the slightest 
doubt m my mmd that it was a question of gases and not 
of a g IS TTie speelroscopii evidence in the laboi itorj 
alone w is eomplete md the case was greatly strengthened 
when the behiviour of the vaiious lines in the sun and 
stirs was ilso biought into evidenee Drs Runge and 
Poschen also dcchie that the gis given off even by 
a pure erystal of eliiveite is not simpR, but consists of 
two eonstituents lo the one containing the line D, 
which I discovered m 1868, the name helium remains 
the other for the prt sent, we may call ‘ g is Y J he 
chief lines of these tw o constituents ire is follow s ic c ord 
mg to Runge and 1 isi hen 

Hell n ivv \ 

5876 667h 

4713 5048 

4472 5016 

4020 4922 

J8«9 

Last May I wrote is follows* — 

“The prebminary leconnaissance suggests that the gas 
obtained from brbggcnle, by my methm, is one of cum 
plex ongm 

“1 now proceed to show that the same conclusion holds 
good for the gases obtained by Profs Ramsay and C live 
From cliveite 

“For this puipose, is the final measures of the lines of 
the gas as obtained from cl^eitc by Profs R imsay and 
Clive have not yet been published, 1 take those given by 
Crookes, and Clive, as observed by Thalin 
“The most definite and striking result so far obtained is 
that m the spectra of the minerals giving the yellow line 
I have so fiir examined, I have never once seen the Imes 
recorded by Crookes and Thalin m the blue This 
demonstrates that the gas obtained from certain speci 
mens of cliveite by ihemical methods is vastly difierent 
from that bktained by m> method from etrt im specimens 
of brdggente, and since from the point of v lew of the 
blue lines, the spectium of the pL\ obtained from cliveue 
IS more cthnplex than that oTbroggente, the gas itself 
cannot bo more simple 

“ Even the blue Imes themselves, instead of appeanng 
1 Prw Roy Soc, vol I ill p 14 
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tn bloc, vary enormously in the sun, the appearances 
beinjf- 

492a (49*1 3) - 30 nmts 
4713 ( 47 « S) - ‘w*®* 

“ These are not the only fiicts which can be idduced to 
suggest that the gas from clivcite is as complex as that from 
broggerite, but while, on the one hand, the simple nature 
of the gises obtained by Profs Ramsay and CRve, and 
by myself, must be given up, reasoning on spectroscopic 
lines, the observations I have already made on se\eral 
minerals indicate that the gases composing the mixtures 
are by no means the only ones we may hope to obUin ' 

It will be seen that the laboratory separation of D. 
fiomthe lines 5048, 5016, and iffa was tompletc, and 
we now know th it they belong to different series 


These lines have now been differentiated by Runge and 
Paschen by a different but Mually satu&ctory method 

Nor IS this all The difference between the resulU 
obtained by Thaldn and myself seemed susceptible of 
explanation by admitting a fractional distillation, accord¬ 
ing to which D, and 417 came off first, and 4923, 5016, 
and 667 later on (f ig a) 

Here also 1 got the same result as in the difihsion 
experiment referred to by Drs Runge and Paschen 
ITiey found similarly— 

I o, bnght Mon bnshu 

Dj joto 

6678 

All these vinous hnes of evidence tend therefore to 
complexity, and there can bo little doubt from the con 
\ergence of ill these lines of work, the results of which 



1 ater on in the same month, I returned to this subject, I agree among themselves, that we are in presence of at 
ind showed that the lines it 1)4 and 447 behived in one least two distinct gases, the complete spectra of which are 
way and that at 667 behaved in another those given by Urs Runge and Paschen 

I wrote as follows* I The second point is that there is no connection what 

“ (0 In a simple gas like hydrogen, when the tension of | ever between cither of these gases and argon Argon is 
the electric current given by an mduction coil is increased, of the earth, earthy, but helium and gas X are distinctly 
by inserting first a jir, and then in air break into the I celestial, even more celestial than I thought when I 
circuit, the effect is to increase the bnllianty and the , claimed for them last May* thedigmtyof “a new order 
bieadth of all the lines, the brilliancy and breadth being of gases of the highest importance to celestial chem 
greatest when the longest air break is used istry ’ It was supposed at first that the spectra lon- 

" (3) Contranwise, when we are dealing with a known | tamed any number of common hnes, next that there were 
compound gas, it the lowest tension wo may get the two coincidences in the red between the new rases and 
complete spectrum of the compound without my trace , argon, one 1 found broke down with moderate dispersion, 
of Its constituents, and we may then, by increasing the i the other has yielded to the still greater dispersion 
tension, gradually bring in the lines of the constituents, employed by Drs Runge and Paschen, and, more than 
until, when complete dissociation is finally reached, the this, I have not found a single coincidence between argon 
sjieitrum of the compound itself disappears and any line in the spectrum of my celestial body what 



Si , _Uugroni ihuwint the ordw in whiUi the bne^ oppear 11 (.peclrum when hrSegente n heated 


“ Working on these hnes, the spectrum of the spark at ever This happens, as everybody knows, also ,in the 
atmosphmc pressure, passing through the gas, or gases, case of oxygen, nitrogen, chlonne, add the like 
distillM from brflggehte^ has been studied with reference The third point is as follows So for I have worked 
^ (hydrogen), 667, and 447 upon some eighty minerals, and I have fbund the 

The first result IS that all the lines do not vary equally, yellow line in sixteen, among the lines whidi I have 
as they should do if we were dealing with a simple gas already reported to the Royu Society are included all 
**The second result is that at the lowest tension 067 is the stronger ones in the vanous senes determined by the 
relatively more bnlliant than the other hnes, on increas German physicists, but I can now add that in the region 
ing the tension, C and Dj considerably increase their over which my work has extended, there is scarcely a 
bnlliancy, 667 relatively and absolutely becoming more single line in their series which I have not either seen or 
feeble, while 447, seen easily as a narrow hne at low photographed in the spectrum of some celestial body or 
tension, is almost broadened out into invisibility as the another The following tables will show the results I 
tension is increased in some of the tubesj^or is greatly have already obtained with all the six senes of hnes 
bnghtened as well as broadened in others (Fig i) indicated by Drs Runge and Paschen 

* Roy Soc vol Uiu p 193 l Roy Sac vM hru p 117 
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a764 . 


2764 

*677/ 

S«76 

4026 

38*0 

3705^ 

3634' 

3587 

3SSS 

3313 


3479 

3472 

3466 

3461. 

7066 

4713 

4121 

3868 

3777^ 

3652 

3S99 

3567 
3S37 '. 
35«7 I 

3503 
3491 
3482 J 


5016 

3965 

sai 

3355 


3785* 

7282 

5048 


C 100 
C too 
C 25 


Surer Nebula. 


BelUtni 
Bellatnz 
N III 7 ' 


In the tables, under “Sun,” C, followed by a number, 
indicates the frequency as given by Young, E indicates 
the Imes photographed during theeclipse 189^ Under 

“star or nebula” the references are to the tables given 
in my memoir on the nebula of Onon {Phil Tram voU 
clxxxvi (1895), p. 86 r/rw N «» Nebula of Orion) 
Hydrogen, helium, ana gas X are thus proved to be 
those elements wrhich are, we may say, completely repre¬ 
sented in the hottest stors and in the hottest part of the 
sun that we can get at Here then, in 1895, we have 
abundant confirmation of the views I put forward in 1868 
as to the close connection between heuum and hydrogen. 

J Norman Lockyer. 


RESEARCH IN ZOOLOGY AT OXPORD^ 
'T'HE second \olume of the Linacre Reports, which has 
lately been printed, shows that the zoological 
laboratory at Oxford continues to be a source of pro¬ 
duction of many interesting and valuable contributions 
to knowledge. 

In the course of a little more than one year the 
collea^es and pupils of Prof Lankester have published 
a number of memoirs and essays, which, when collected 
together, form a bulky octavo volume, illustrated by 
numerous lithographs and woodcuts 

There is, as might be expected, considerable range m the 
interest and importance of the several items composing 
the volume, but not one of them could have been omitted 
without lessening its value to the zoologist At least four 
of the memoirs are of such importance that they may be 
considered to be standard worics to which reference must 
be frequently made in future by naturalists of all nation¬ 
alities. Of these, jierhaps, tbc most important is Prof 
Poulton’s memoir on the structure dl the^r and bill of 
the duck billed Platypus, which contains not only an 
excellent account of certain histological features of this 
rare animal, but some extremely suggestive remarks, 
derived from this research, on the relations of hairs and 
scales 

Dr Denham’s beautifully illustrated essay on the brain 
of the interesting Chin^nzee “ bally,” which recently 
lived and died m the Zoological Gardens in London, 
forms an important chapter m “ Man’s place in Nature " 
The careful comparison which Dr Denham gives of the 
large and valuable senes of anthropoid and human brains 
wUch he has examined, makes this memoir one of special 
interest and importance. 

Mr Bourne’s monograph on the post embryonic 
development of Fungia gives us, at last, detailed informa¬ 
tion and good dlustrauons of a subject which has long 
interested zoologists 

The descnption of Prof Lankesteris collection of the 
species of Amphioxus and the genera albed to 1^ which 
has been carefully and ably written by Miss Kirkaldy, 
forms a memoir which will be welcomed heartily by 
zoologists in all civilised countries. 

The other contnbutions to this volume are of less 
importance, perhaps, than those referred to above, but 
they are aU useful additions to our knowledge of rrurny 
sndely separated branches of zoology, and being carefully 
written, and the result of work done under excellent 
advice and guidance, cannot be neglected by those who 
are specially mterested m the branches « zoology of 
which they treat 

With sudi a volume of good useful work Lefore us, it 
IS truly lamentaUe to read in Prof Lankesteris editorial 
prefece of the general indifference prevailing in the 
governing bodies of the Oxfbid collies towards the 
progress of«atural knowledge. The University of Oxford 
and the colleges ttmther are the possessors of very large 
endowments for the cultnmtion of learning in all its 
branches. $6 umversity m the empire is so fortunately 
I “ Th« I jaacte lUpofts." VoL (L 
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situated, as regards funds as Oxford is at the present day, 
and yet the just tl urns of the most pnKressive sciences 

r i her vast resources are persistently neglected, and 
remains in the position of i folluiscr rather than a 
leader in most of the scientific movements of the day 
rhe efforts that Prof I ankester has so sucressfully 
made to stimulate his pupils to investigate natural things 
have been mode in spite of and not as they should have 
been with the warm support and sympathy of the collegiate 
systems that prevail in Oxford 

During the past tin years only four fellowships have 
been awirded to young zoologists of promise by the 
Oxford colleges The recipients of this support have 
eich produced valuable work which his leflectcd great 
Cl edit upon themselves ind the enlightened action of the 
(ollcges to whith they liclong Not one of them has 
joined the ranks of the idle fellows which ibound in the 
old universities of this ountry The experiment e innot 
theiefore besiidtibe ifiiluie It is is t fict the most 
conspicuous success of iny of the college enterprises of 
the piesent diy Wh) thin it in ly be iskid have not 
othir colleges followid the example thit has been set^* 
The answer to this question is to be found in the fact 
th It in (onseiiuenee of th< iinfortun iti < ompetition that 
exists between colleges to swill the tanks of their 
undeigiaduatcs the in i me of the endowments is frittered 
iw ly in the salaries of the heads the stew irds the 
bursirs md the tutus of the ptssmen Whether the 
time will soon come when i ridieil ilteration will be 
made m the idministratnn of the college endowments 
It IS difficult to St) hut there ran be no doubt that 
thi piisent stite of lifurs as legirds the support of 
naturil science m Oxfoid is little short of scandalous 
ind should i ill for the serious ittention of men of 
influrn e who h ive hi r interests at heart 

Prof I ankester is 11 be congratulated on the efforts he 
his pi I son illy made is shown by the two volumes of 
Ihc I m icrc Repoits to stimulate research in his own 
branch of science at Oxford and it is to be most sincerely 
hoped that in i little while his enteipnse will meet with 
the recognition from the colleges that it deserves 

SvtiNi-v I Hickson 

DhhP SOUSmWG IN rHh PACIhJC 
A DII PI R spot m the ocean than any yet known h is 
been recently found by H M surveying ship 
Penguin Unfortunately the observation was not com 

? letc as a fault in the wiie caused it to break when 4900 
ithoms had run out without bottom having Itecn 
reached 

Commander Balfour reports that this occurred in lat 
'•3 40 S , long 175® 10 W about 60 miles north of a 
sounding of 4438 fathoms obtained by Captain Aldnch 
in 1888 A previous ittcmpt to reach bottom had been 
foiled by a similar accident to the wire when 4300 fathoms 
had passed out and the nsing wind and sea prevented 
any further attempt at the time As the deepest cast 
hitherto obtained is one of 4655 fathoms near Japan, it 
IS at any rate certain that the depth at the position named 
IS at least 345 fathoms greater 
It IS hoped that before long a more successful attempt 
to find the actual depth will be made 
September 38 W J L Wharton 


LOUIS PASTEUR 

Saturday afternoon, M Pasteur died at Garches, 
^ near St Cloud, where he had gone for the summer 
in order to be near Pans, and at the same time to be 
near the large establishment for the preparation of 
antitoxic serum 

In 1868, Ihuteur suffered from an attack of paralysis, 
the result apparently of a cerebral hamionhage, but 
although traces of this paralysis remained, he enjoyed , 
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fairly good health until 1887, when he developed symp 
toms of heirt ind kidney disease, probably a recru 
descence of the diseases issociated with ins earlier 
paralysis Foui years ago he suffered from influenza, 
which appears to have left further weakness of the heart 
Last winter he was unable to dp any work and in fact 
was confined to bed for several months but when 
summer came he was able to go to his country house at 
Villencuve ILtang, near bt Cloud, where he remained 
in comparatively good heilth, though easily fatigued, 
until about three weeks ago, when he seems to have felt 
th It the end was approaching It is stated th it about 
three weeks ago he kissed his giandchildren fondly and 
pressed e leh for some time to his breast sobbing as he 
did so On Iieing isked what was the matter, he said 
The matter s that 1 must so soon leave them He 
appeared to be no worse at this time but about a week 
liter symptoms of ui imi i liegan to develop he berime 
comatose ind on Wednesday last the ui emic poisoning 
became more marked and by tiidiy it was evident th it 
there < ould he only one termination to the illness 

In 1891 (N Ml Rf March '>6) we gave a sketch of his 
life from the pen of Sir J imes P iget s init ft aturi s of 
which ni ly now be repeated Louis 1 asteur was born 
on Dcccnilier .7 182-’ at Dolt in the Jui i where liis 
father an old soldier who hid been decorated on the 
held of battle worked hard as a tanner hither and 
inothei like si cm to hive been rimest thoughttul 
people wh jse one ambition seems to h ive been to make 
a man of then son 

In 18 5 they removed to \rbois and as soon as he 
was old enough to be idmittcd as a day boy Pasteur 
began his studies in the Conimun il ( ollege, and then 
after the hrst >eu or two he worked hard and gained 
distinct on He then in turn studied for a yeir at 
the college of Ucsui(,on ind U the 1 colt N 01 male 
He w IS oily f lurteen when he first applied for admission 
but It w IS nol until he liad studied foi i year th it he 
went in for the examination and in 184^ it is reeoided 
that he was fourth on the list of successful competitors 
At i very eirly penod he devoted special attention to 
chemistiy under Dirlay it Besangon and then under 
Dumas at the Sorbonne, and Balard it the Ecolc 
Nonnale Heie too, in the Eiole Norm lie he com 
mcnced ihit study of molecular physics especially 
m relition to the formation of crystals which led up 
to his now classical investigation on the isomenc 
crystals of the tartrates and paratartrates of soda 
and immonia In 1847 he took his degree of Doetoi 
of Science ifter which he was appointed Vssistant and 
then Professor of Chemical Physics in the Univcisity 
of Strissbuig In 1854 he wis appointed Dean of the 
h acuity of Sciences at Lille where he spent three years 
m oiganising the new school and commenced those 
expenments on fermentation which seemed to follow 
naturally on his researches on the tartanc acids He 
found that certain processes of fermentation wrere set up 
by distinct micro organisms, under the action of which 
organic salts and even inorganic substances were broken 
down, and others were formed m their place Three 
years later he was appointed Director of Studies in the 
Ecole Normale in Pans, whii h office he retained until 
1867 Dunng this same penod he was Professor, first of 
eulogy, then of Physics, and latterly of Chemistry m the 
Ecole des Beaux Arts He also held the position of 
Professor of Chemistry at the Sorbonne 
As early as 1856, bmore his recall to Pans, the Royal 
Society of London awarded to hun the Kumford Medal 
for his researches on the polansation of light In 
186^ he was made a forei^ member of the Royal 
Soaety, and in 1874 the Copley Medal was mven to him 
It IS mteresting to note m connection with his recent 
action as regards the Order offered to him by the 
Emperor William, that, dunng the bitterness caused by 
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the war, M Pisteur sent back the Diploma of Doctor 
t,nen to him b> the University of Bonn in 1868 and 
subse<{uently teccived a messige from the students call 
inj, him an impostor and i quack In 1881 Pasteur 
was elected a member of the French Academy sue 
ceedin), to the scat of M Littre About the some time 
he was made an honorary Dortoi of Science of the 
University of Ovford In 1887 he was appointed per 
pctual secretar) of the Academy of Sciences but in 
1889 owing to the &ulure of his health he was compelled 
to hand over the duties of this position to M Bcrtholet 
At the tonclusion of his icseirchcs on ciystils and 
v\ me fermentat on 1 astcur commenced an inquiry into 
the diseases of the silkworm tnd in no invcstit^ ttion 
that he undertook were his method ind thoroughness 
more fully exemplihcd than in this When he com 
menced his inquiry he had never even seen 1 
silkworm but for four >pars he spent sevei^ months 
of each ycai in tracing the germs of the pebnne disease 
thiough the various stages of development of the worm 
egg larva chrysalis and moth He found what he 
described as corpuscles which he indicited were 
the contagious elements of the disease These were 
taken up from the niulberiy leaves on which they 
hid been previously deposited bj diseased moths 
some of the worms died but otheis went on to the 
rhr)sails and even to the moth stage still aficcted by 
these corpuscles ind the eggs laid by these moths 
w ere also found to contain them He vv is tonv meed that 
the only wiy was to brted from moths not affected bv 
the disease and ‘ to this end he invented the plan which 
has lieen iiniversally adopted and has restored a source 
of wealth to the silk distilets each female moth when 
leadv to hy eggs is placed on i scpaiatc piece of linen 
on which It may 1 iv them all after it his laid them and 
has died it is cliieci and then pounded in w uer and the 
watei IS then tvammed mu mscopically If ‘ corpuscles 
aie found in it the whole of the eggs of this moth and the 
linen on which tlic) are liid iie burnt if no cor 
puscics are found the eggs are kept to be in due time 
h Itched and yield healthy silkworms 

1 asteurs experiments on fermentation began to have a 
moie direct beiring on disease when Sir Joseph {asUi 
applying the principles to the changes that occur m 
wounds was able by his mtiseptic practice to exclude 
putrefactive and septic germs from wounds and so to 
prevent those terrible sequel v which were the terror of 
surgeons of thepist gcneiation 

I hen came Pasteur s great work in bacteriology bis 
attenuation of the anthr ix bacillus and of either pathogenic 
oig tnispis by which he procured a vaccinating virus, cap 
able of producing a mild form of the disease is a result of 
this attack vaccinated animals were protected against the 
attacks of the non attenuated organism This was first 
proved in connection with fowl cholera, then in connection 
with swine er> sipelas but the most important application 
at that time was in connection w ifh anthrax His work on 
hydrophobia is still fresh m the minds of all Pasteur’s 
work does not end with his death He bad collected m the 
Institut Pasteur, which was raised as a memorial to his 
lifes work, a band of able and well tiamed investigators, 
who are imbued with the spint that animated his mind 
and soul -men who under his advice and encouragement 
ate working out the details of the great works that he 
initiated, who are endowed with some of his great mental 
power, and who have been fully trained under his eyem the 
methods of direct experiment and accurate observation 
men who have been taiwht by him “ n avancez nen qui 
ne puisse 8tre prouvd d^une facon simple et decisive, 
a rule always practised by himself 
France may well ofler a pnbhc funeral Louis Pasteur 
was one of her noblest sons—on honoured one during 
his life, and deeply lamented now that he is dead 
In Pasteur not Only has Fiance lost the greatest Frendi 
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man but the w orld has lost one of its greatest benefectors, 
not only of this age but of all time Letters and tele 
grams of condolence have been sent by men of hgbt and 
le iding in man> n itions and they indicate the sorrow felt 
unto the ends of the earth No greater testimony than 
this eoold be given of the esteem in which the memory of 
the great investigator IS held The blessings which the 
human rice owes to I asteur hive been recognised for 
some time, and now that the mind which gave them 
birth IS at rest one great outburst of gnef arises The 
expression of sorrow m F ranee is full and sincere At the 
funeral whieh is irr inged to take place next S iturday the 
1 resident of the Republic will be present and other 
lepresentativcs of the French Government together 
with a multitude of fello v worki rs and fr ends who revere 
Pisteurs memory The funeial procession will fiist pro 
cccd to Notre Dame where a solemn requiem will be 
chanted in presence >f the Archbishop of Pans Ihe 
body will afteruarils be placed in one of the vaults of the 
cithedril until the rclebritinn of the Centenary of the 
Institute of Frinre n three weeks time when it will be 
removed to its final lesling pi ire It has been arranged 
that the body of the gieat investigator shill be fin illy 
interred at the Institute wh ch lie irs his name and which 
will form a htting m mument to him T he representa 
tivcs of sc It me who will be isscnibled m Pans for the 
Centenary will aiiompiny the transfer of the mortal 
remains of their foicmost fellow woiker so that while 
the} unite to celehriii the foundation of the Institute of 
France th«> will join together m sorrow for the deep 
loss which St entc has ust lined 

NOTE'i 

llll eleventh Intemvti lal t e detic Conference wss peiel 
at llerlm on I lesdiy Ke^ resenUtives weie present from 
Austna Uelgiim Franc Italy Jajan Norway Servia Span 
Sweden Switrerland and the United States The proceed 
mgs were opene 11} Dr B sse the I russian Minister of I ublic 
Fclucalion 

A NKW mete r 1 gic I 1 ervvtor} is repotted to hive been 
ipened on the Brocken m the Hare Mountains on Tuesday 
Ilie observati ns 11 line 1 there will be usef il f r diacusmon m 
connection with th se made at the tl servatory on Ben Nevis 

Sia Daviii Sai iMOxs hvs winged for on exhibiti n of 
horseless carnages n luesday Oet iber 15 at the Tunbridge 
Wells Agncultural Sh w t nun 1 wliiih has been lent t him 
for the tccasion The carnages will enter the nng at three 
oclock pm The entraice money received will be used for 
prizes t be aworled at the show of Ihi luiibndge Well# and 
South Lastcro Counties Agncultural Society next year for the 
best horseless camogis intended to be used f r agncultural, 
trade and pnvate purp ses Invitation tickets f >r the exhibi 
tion may be securetl m rder of apphcatiun by Felt ws and 
Memben of the foUowmg Institutions sending an aldressed 
envelope to one of the Secretanea—the Institution of Cml 
Engineeni the Institute c f F lectneal Kngmeers the Insutute of 
Mechanical Fngineers the Riyal College of Phyaenns and the 
Royal College of Suigeons 

Thb Medical Schools attached to Londtn and provtnciol 
hospitals commenced a new senion on Tuesday with the 
custimaiy introductury addresses. Prof J R Bradford at 
Uravem^ Ctdlege, discussed the poatuiiis oceupsed by blokigy 
anatomy, and physiology in the medical cumcnlnm Dr A F 
Loone addr^esed the students at St Mazy’s Hospital on the 
' medical ptofestton and unhealthy trades At the London Hos 
prtal, Dr J Ht^hhogs jsekuon urss prevented with his portrait 
and a puce of^pbte, m recognition of hu great services to the 
London Hosp^ and Medseal Ctdlege, of his distinguished 
poMtMfi m the profession, and of the advance he has effected m 
medieal setoKe b) his laborious investigations and profountl 
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innghtfinto th« ducMM of the nervous system The presenta 
lion was made by Sir James Paget, who also presented the 
] rues to the students Mr G D Pollock advised the students 
It St George s Hospital as to their methods and aims of work 
A valuable address on the more important developments of 
modem medicine, especially m the department of bactenology, 
wok given at Westminster Hospital by Dc b M Copemon 
Dr W J Mickle discoursed on psychological mediane at 
Middlesex Hospilal and Dr G DAthread a paper at Guys 
Hoaiatal on “Our Profession, our Patients, our PuUie and our 
1 ress. * The mtroductory address to the students of the Ixmdon 
School of Mediane for Women was given by Miss Ellaby 

Til a annual exhibiuon of natural saentific speamens of the 
South London Natural History Society will be held at the St 
Martms Town Hall, Charuig Crem, on the evening of 
Oetober 17 

AloaraAii bust m bronze of the late Dr Robert Brown, 
the botanist, has been presented to the Montrose Town Council ^ 
by Miss Paton, a kinswoman of the botanist, it has been placed ; 
in a niche m the house where Dr Brown was bom m 1773 

Thk Lamtt announces that a snhacnpbon has been opened m ; 
Bnstid to provide for the purchase and retention m that aty of 
the celebrated collection of relies belonging to Jenner m con 
nection with hu mtroduction of vacanation The colleeUon u 
at present the property of Mr Frederick Nockler, of Wotton 
unto Edge, and was exhibited by him at the Bristol Exhibition 
m 1893, and smee then in London, at each of which places it 
attracted a considerable amount of attention 

Was any record obtained of an earthquake in England on 
September 13 ? A correspondent informs us that at is 35 a m 
on that day, four slight but very distinct shacks were felt two 
miles north west of Southampton The shocks caused the 
room to shake, and a deep grinding noise was heard, they 
occuned a few seconds after each other, but the mterval between 
the third and fourth was a little longer than that between the 
previotts tremoRi The last shock appears to have been the 
mostmtense 

On Saturday, September 14, the cereuKmy of tweaking 
the sod preparatory to the erection of the new bgilding 
of the Brooklyn Insutute, was performed m that aty The 
estimated cost of the new biding is several miUions of 
dollars, as its pragectors intend it to be one of the finest and 
most complete of its kind erected Ihe Institute, which 
has a membership approaching 4000 has never yet had a 
suitable home and it M confidently antKipated that nqiid strides 
in membership and usefolneu will be made when the present 
sdiemehas been earned to a conclusion 

We much regret to have to record the death, ftntn faqunes 
received whilst nding his bicycle, of Prof C V Rd^, of 
Washmgton Prof Riley, who was fifty two years old and a 
native of England, died on September 14. He was for many 
yean State entomolagist of Missoun, and from 1878 till 1894 was 
fmvemment entomologist of the United Sutes, and as such 4>d 
voy asHch in devising and applying means to destroy noxious 
insects. His successfol experiment m checking the ravages of 
the white scale in Cslifiimia, a few yean ago, by introducing the 
parasitic lady bug, Vtdaba canhiutlu, was among the most 
holliant triumphs of economic entomology Prof Riley baa 
written and published much He was one of the ongiaal Fellows 
of the American Association for the Advancement of Science, 
and President of the Zoological Section in 1888, when he 
debvered an address on the causes of variation m organic forms. 

AuiHOEiTiiS have difiered much as to the character of 
crystallised hcomine Gmelin Kraut s Hand book describes the 
solid substance as steel grey and similar to iodine, whereas 
Schutzenberger says “ sobd bromine is a crystalline, brown red 
NO VOU S2l 


mass, and not grey blue, as it u often described ” The Zttt 
tekr^ fUr Antrgamutht Cktmu (x. i and a) gives a short ac 
count of Its preparation by Henryk Aretowski by a new method 
A very concentrated solntiim of bromme in carbon bianlphide 
when cooled to - 90*, deposits the halogen in the oyatalline form 
and ftee from the solvent When thus obtamed, bromine forms 
a mass of fine needles of some milbmeties length, winch have a 
fine dark carmine red colour hke that of chionuum tnoxide 
I Solid bromine obtained in mass, has a crystaUine fracture, and 
; has no well defined metallic lustre like lodme, at the best it has 
a dull black metallic appearance 
The boiling point and the critical temperature of hydrogen, 
concerning which Prof K Olszewski made a preliminary state 
ment m Natueb some little time ago, have smee been detemuned 
by him with every precaution against error, with the result that 
hu first estimate is proved to have been very near the truth In 
the current number of HAmimumMs AnnaUn the process u 
described m detail The “expansion method,’ which had 
already been successfully employed to determme the critical 
pressure was again utilised the cnbcal temperature being the 
temperature at which hqnul hydrogen, when slowly released from 
pnssnre, first boils up, and the boding pomt being the tempera 
tore attained when the pressure is redu^ to that of one atmo 
sphere The chief difficulty was, as usual, that of determining 
t^ temperature accurately Prof Olszewski su c ceeded here by 
using a cod of thin platinum wire immened m the hydrogen, 
whose varying resutance indicated the amount by which it was 
cooled Thu cml was placed m a cast iron cylinder mto 
which hydrogen was conducted from a reservoir under 180 
atmospheres pressure The cast iron cyhnto could be bron^t 
down to a temperature of - 310* C , not &r from the absolute 
Kio, by means of liquid oxygen But the entical temperature 
of hydrogen was found to be still lower viz. - 334 5* C , and had 
to be found by extrapolation The boding pomt was - 343 $* C , 
or >406 3* !• 

In a report on the Coosa coal field, puUished by the Geo 
logical Survey of Alabama, Mr A M Gibson desenbes some 
remarkable effects of thegreat “ cloud bunts’ which devastated 
that region in 1873, and are still conspicuous after a lapse of 
over twenty years Clean cut channel^ m one case sixty feet 
wide and thrw or four feet deep, are described m extending 
down the mountam sides. were formed by the dnect 

force of the downpour of water, and alcmg them were earned 
great masses of rock—one weighing a hundred tons—earth, 
trees, &c , which formed moraine hke masses at the base, or 
were scattered fer over the lower ground 

VoL. VI of the new series of Reports of the Geological Survey 
of Canada has recently been published, and contains the annual 
reports for the yean 1893 tioA 1893, two special ptebminary 
reports on particular districts (namely, parts of Ontario and 
Nova Scotia), and chemical and mmnig reports lUustrated by 
numerous statistical diagrams Among the matten of general 
mterest, we may note the results of Mr Low’s exploration of 
Labrador He finds that the interior of Labrador is well 
wooded, instead of being a treeless wiMerness as generally 
supposed, and finds evidence that the continental ice cap took 
Its nse m the mtenor of that country In the chemical report, 
Mr G C Hoffmann records a remarkable mmerakiglcal dis 
covery In the kaoliiiiied perthite from a pegmatite vem are 
found spherules of metalbe non, mostly mtote but at times 
measuimg as much as a millimetre m tometer, and having a 
sdiccous nucleus. Mr Hd&nann refers to similar sphanles 
'described by him some years ago (TVwnr Xty Stc C m uin 
voL vBL see m p 39), on the surfimes of a ^psutartOt and 
consdeis that the expfamation suggested m that case implies here 
agsuH-that the iron has been reduced firom limcmte by the action 
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The Canadian Geologieal Survey haa publiihed the aecond 
part of Tol iu of lU monographi on “Fatoowic Foauli,” 
in which Mr Whiteavea detenbei and dguret foadb—chie^ 
Gaatropoda and Brachiopodi—^from the Gntlph and Hudion 
River formationa 

We have received from Mr J H Knowlea, of Lavender 
Hill, S W , a catalofpie of various books of science which he 
has for side Many interesting and valuable works on Omith 
ology, Botany Astronomy, and other sciences are included 

Messes Jaerold and Sons have just published an abridged 
edition of * The Ofhcial Guide to the Norwich Castle Museum 
at the small pnce of sixpence The chief author of the book u 
Mr T Southwell, who has produced a work that should be in 
the hands of all visitors to the museum which it so well describes. 
The httle work is admirably compded and is illustrated by 
numerous figures in the text 

The valuable series of reprints now being pnblished by Mr 
Engelmann of Leipsig under the title of Ostsvold s “ Klaisiker 
der Fxokten Wissenschaften has recently had four more volumes 
added to it These numbered 63 to 66, contam respecuvelythe 
following papers —‘/urEntdeckungdesElektromsgnetismas, 
by H C Oersted and T J Seebeck , “ Ober die Vierfoch 
Penodischen hunctioiien Zweier Vanabeln, * by C O J 
Tacobi “Abhondlung ueber die Functunen 7 weier Vonabler 
nut vier Penoden by O Rosenhom , and “ Die Anfknge des 
NotOrlichen Systemes der Chemischen Elemente, by J W 
Doeberemer and Max Pettenkofer 

We have received port 1 vol vi of the Thuiuuitaiu of the 
N irfolk and Norwich Naturalists Society by which it appears 
that the Society has just completed its twenty sixth year, and to 
be financully m a prosperous condition, now numbering 375 
members, amongst whom we recognise many well known names 
The prendential address, by Dr Plowright, was mainly devoted 
to the ctMundeiatioa of some obscure pomts m the life history and 
development of the vanous forms of AnrrusM, which he showed 
hod by no means been worked out, and indicated the direction 
in which further investigations should be pursued Amcmgst 
the papers read before the Society, and publidied m thmr TVawr 
tutwu, is a very interesting one on “ Neobthic Mon in Thetford 
Distnet, with illustiations of the various types of flint imple 
ments found in the nver gravels of that neighbourhood The 
usual “Report on the Herring Fishery of Yarmouth and 
Lowestoft IS also published, which having been continued 
for ftiurteen consecutive years, in the absence of trustworthy 
stotisties on the sulqect elsinvheie, should be possessed of value, 
and the some may be said of the very foil meteorological notes 
by Mr A. W Preston A chatty pqier cm “ Old tune Yarmouth 
Naturalists, by Mr h Dsnl^ Palmer, should also be men 
tioned as giving some partKalars of the more noticeable of the 
old tune naturalists, for which that omithologically rich section 
of the east coast has always been remarkable Thm ore fifteen 
pubhshed papers m all, each of which qieaks well for the 
vitobty and usefolness of the Society 

The addi t io n s to the Zoological Society’s Gardens duni^ 
the past week uiclnde two Bonnet Monkeys (Matactu 
itHittu, 9 9) from India, presented respectively by Mr 
Thomas Mackcnne and Messrs Davies and Sons, a Chim 
pansee [AnihrafofUkactu i) from West Africa, 

presented by Obtain G C Denton, a Ftpiig Guan {Ptptb 
cummmtu) from Uruguay, presented Iqr hb P du Pr6 Gren 
fell t four Green Lisards (Latarta vtruht), three Wall Liiaids 
{LataHm rnttraJh), European, presented by Mr C W 
Tythssidge, two Laughing Kingfishers {DattU gtgcuOaa) from 
Austnlia, deposited, a Common Seal {JPkaca mtukna] from 
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0(/A ASTRONOMICAL COIUMN 
Return oi Fayes Comet — Atelmramfrom Kiel, received 
on September 28 announces that Faye^ comet was ofaMrved by 
Tavtlle at Nice on the 36th At lah 34 8m , Nice Ume, it was 
InRA aih 8m iii. and Decl 1*54 S It is accordingly 
well situated in the north WLstern part of the constellotlaa 
Aquanus crossing the menduui a little before 9pm At the 
time of observation it wh noted os “ feeble 

FlEMBNIS AND Fl ItBMBEIS OS COMET a, I895 (SWIS l) — 
Dr Berbench has computed the following new elements of 
Swifts omet from observations made at Mount Hamilton, 
Ai^t 31 Nice, August 31 and Strossbuig September i6 
lliese elements reiwesent the comets ortet with a greater 
denee of accuracy than those previonsly deduced, and the 
ephemens determined from them closely represents observabons 
mode at Pons In continuation of the ephemens given m 
Nature of September 5 we prmt the following, from SdtniHrgk 
Ctrtular No 46 — 

T = 189s Aug 30 , 88480 dr T Btrhn 

- ilfy 47 7 8| M = S03 654 

= 170 16 17 31 1895 o log a m o 565835 

■ a 59 34 9j * ** 113680 


E 40 33 I 

rpit mans far Barhn Mtdntgkt 


= 7 059 years 


I 34 41 
1 35 9 
I 35 31 

I 36 19 
I 36 31 
X 36 43 
I 36 53 

I 37 5 
1 37 19 
I 37 3S 
« 37 S3 


Sipp 

+4 339 
4 339 
4 IS 3 
+4 7 I 
+3 59 5 
3 5»S 

3 463 

3 406 
3 358 
3 3> 9 
3 390 
3 *7'o 
3 359 
+3 *5 7 




o 39 


It will be noticed that the comet is diminishing m brightness, 
and on October I3 will only be half the brightness at the time of 
discovery, August 30 

y ViEbiNis —Of the many double star orbits which have 
recently been computed by Dr See, of Chicago, none presents 
more features of interest than that of y Virguus This fiunons 
double star has been very persistently ohsoved smee its dis¬ 
covery m 1718, but none of the orbits previoasly detoiminedare 
coosutent with the most recent obserndioas Including some 
of hu own measures, Dr See finds the following tOements 
{Astranamual fasnrnalt No 35a) — 

P “ «94 o 7“" a “ 50 4 

T- 183653 „ . =» 31-0 

s = O 8974 „ X at 370 O 

o = 3 989 If = I 8557 

Apparent orbit 

Length of major axis m 6 834 
, minor axis = 3 530 
Angle of major axis k 140' 4 
, ,, periastron s i^° 4 

Distance of star fifw centre 3 o63 
A companion of computed and observed places shows, 
according to Dr See that these elements ore probably the most 
exact yet fixuid for any binaiy star It uoU te seen from the 
figures given that the Ime of nodes coincides with the minor 
oxu of tne real ellipse which u also the minor axis of its proiec- 
tum, and, owing to the small inclmatum, the apparent ellipse 
IS only di^tly less eccentric than the real eUipse, so that the 
foa ctf the two eUipses neariy couieide Dr See points out that 
one of the consequences of this dispodtioii of tne orbit is to 
make the nfovement of the radius vector in the apparent orbit 
very little difiinent from that m the real orbit, so that y Virginis 
fiinushcs the best test we have fiv the exactness of the law of 
gravltatioii stellar systems “ If there is any deviation from 
the Keplerlaii kw of areas, it must be extremely slight There* 
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fore thL foTCL is CLirtainl) central, and if it diffcra at all from the 
law of Newton the deiiition mutt be relatively unimportant ” 
The orbit It also reinirVable for its preat eccentncity, which 
sunmset that of my known Mtllar orbit 

1 or mmy >uirs to comt thi mgulir motion will lieter^ alow, 
md Dr See draws attention to the fort that obsenationa of 
distance will be more \aluablethan anipilar measures m effecting 
a further improsement in the elements 


iin rniKi) imhRNATioNAi zoojogicai 

LONoRLSS AI ILYDEN 
■C*KOM hrst to last this Congress the Session of which 
lasted from SeplemlHr 15 to ai, wis f(toured by e\ 
cepliondly hne autumn weather, and the quaint old town of 
I^yden, where the meeting was held, us well as the island 
of Marken, the /oologual Tark at (iratiland (where ^eryx 
thntes ind gnus ire kept in free jmsturcs) the /< ological Station 
at llclder, the seilieich of Katwijk and Scheteningen, and 
the port of Rotterdam to all of which places escursions were 
orginised, were unelei these cinumstances seen at their tery 
last 

I he ehaneter of the meeting was eminently international 
The daily bulletin although edited m Irench, contained in 
maincements cf lectures ti he held and of |iapcrsto U read in 
I nglish ind intiemnn and in the Seetions these three diffeient 
tongues often snerei led i ne another rapidly and fraternally 
On the Sundij eiening iwccctUng the oihcuil o|Kning there 
had lx.tn an informal mustering of the forces then elready 
issembled and 1 rof llubaeht of Utrecht, who, as I'resident 
of the Netherlinds Zoological Soaety gase a hearty wekome to 
those present, hinted at the inod^isal ility of till wing the use of 
more thin these three I ingiiigcs 
Still besides forty two rt) resent dues from ( reat Britain md 
the 1 niled Stairs sixty three frim 1 ranee and Belrnum and 
twenty from Oei iiuny ind \ustria, there were no less tnaneleien 
Russians, eight Se indinaxians, and sixty four Dutihmen in 
scnl ed as memUts whi hid to reslriel the use if their lutiie 
language to comersation among lliemsehes 

The totil mtiiilKr < f memUrs inicnlx.d was aja, and not only 
the number but also the quality of the rrxilogists assemi led was 
such os to mike this international gathering really a scry 
representative one wluch stiaed to linng toother some of the 
veterans of the old guard, and a great number of the younger 
generation of zoologists 

A glance aloiig the list of those that weie present will show 
this U onie There we find JiU k let Cams, Th Limer, \ 
liensen, \ Metzger 1 1 bchuire, K Semon, J Spengel, 
K Airrhow, Aug Weismann K (irobben, Cn Tulin, I de 
b^lys Iongchamps, ( I Utken, H field, O C Marsh, W B 
Scott C W Stiles H Blanchard 1 Bouvier, \ Certes, A 
Milne fdwaids I I'emcr, L \aillant J Anderson, Sir W H 
flower S J Hickson, John Murray, Adam Sedgwick R B 
Sharpe, R Trimen d Arcy 1 hompson S Apathy, S Brosina 
C Imcrv, K Collett A kowalevsky, W Sehtrokevileh 
Salensky, W Blasius, N Zomff, W l^he, f A hrmtt, 
Th Studer, van Wyhe Max Weber, \osinacr, Sluiter, van 
Rees, Lidth ile Jeude Kerhert Jentink, Huhrecht, Hoffnuinn, 
floek, Horst, Lverts,Buttikofer M C Dekhuyzen, L Rosenberg, 
and van Bemmelen \ery many of these read pa[m in the 
Sections, three of them (John Murray, A Milne Edwards and 
Weismann) addressed general meetings, whereas on the 
Tuesday evemng a lecture on the eunooities of bird life, 
illustrated by coloured lantern slides, was given bv Dr Bowdler 
Sharpe, of the British Museum, and was attendeii liy the young 
(jueen and the Quiin Regent 

The Committee of Organisation, to whose excellent arrange 
ments much of the success of the meeting was due, were Prof 
Huhrecht of Utrecht, Dr Jentink, Director of the Natural 
History Museum, I^eyden (President of the Congress), Dr 
lloek (SecreUry), and Dr Horst (Treasurer) 

There were six different Sections, a new feature of which 
was the inclusion of pabeontoloCT with recent zoology There 
was no separate Paheontological^ection 
In the first Section (general zoology, geographical distribution, 
with the inclusion of fossil founos and evohition theory), Mr A 
fiedgwick, of Cambridge, gave an exposrtion of his views con 
ceming direct cdinlar continuity in the living organism In a 
Uter meeting of the same Section, Prof A^hy, of Klansen 
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burg (Hungary), dunonstraUd a senes of the most beautiful and! 
delicati munoscupical preporatiom,, which, already at an earher 
date, have led him to conclusionb very similar to those of 
Sedgwick just referred to 

Ihruf Hens(.n, of Kiel, gave an mteresting account of the 
Ilankton ixpcdilion. Us aims and its rejuilts 
Prof Elmer, of Tubingen, spoke m this Section on the 
,003 001**-. -- 


subject of orthogenesis ai 


in the impotence of natural belection 


In the second and third Sections, devoted to livmgand extinct 
vertebrates their anatomy and embryology, paperk were read by 
Proft Zografl if Moscow Vaillvnt, O C Marsh, BUttikofer, 
Ldtkrn, I eche Seniun, Huhrecht, and van Bemmelen 
The fourth, fifth and sixth Sections embraced the invertebrates, 
one of them lieing sjiceially devoted to entomology Messrs 
Warden Stiles (from the United States), Hickson, Blanchard, 
(.oto (from Tokyo), Perner, Kowalevsky, Schimkevitch, (iilson, 
Salensky, ind (ulm were among the princqul speakers in these 
Siections 

The seetunil meeting whieh proved to be the most attractive 
w IS the one that was held on the last day of the meeting, when 
in the s« ind Section temi»rarily presided over by Rudolf 
\irchow. Dr 1 Duixiis, the indefatigable naturahst, who has 
devoted the list six years to the collection of pileontolocpcol 
specimens m Sumitra and Java, give a full ucount of the find 
mgof the remnints of his IHthf<antkropu credits 
^e four fragments (a femur, the upper part of a skull, and 
two teeth) upon which this new species looked upon by its 
author IX an mti rniedmte stage between the anthropoids and 
m in, was loun led were Uid bifort the S.etion, together with a 
good many jiieces intended fir companson A most interesting 
discussion I II wed in whiih \ irehow, U C Marsh, Emd 
Rosenberg, Sn William Mower and Piof Martin took a 
prominent (iirt Virchows contention was that the four 
fragments di I n t belong to the same animal He attempted to 
derive arguments from pathological anatomy, which would show 
that the osteophytic outgrowths of the femur described by 
Dubois were mdieations tending rathci towards the human thus 
towards the simian origin of the femur Nevertheless, he spoke 
in a very appreciative tone telling thi Section that he bad only 
wished to jnit in a point of interrogation where Dubois’ affwma 
tions did not a]>|X!ar to )um to be as yet fully justified 

Prof Marsh was mclined, on grounds denved from his vast 
ex|ienence m paU ontological excavations, to support many of 
Dubois eontlusions He liad noticed ixostoses of a similar 
nature as those of Pithecanthropus in fossil animals nf ouite 
different orders He pomted out the necessity of careiiilly 
comparing these remains with those from the Sivalik Hills 
Prof Rosenberg considering more especially the femur and 
the cianium from the point of view of the anatomist, tried to 
show that the four ehaiactenstics, by which Dubois separates 
the femur of 1 ithecanthropus from that of man, are found alsO' 
in human femora m some few cases even all of them combined 
The skull, on the contrary, is more that of a pnmate , but be 
did not agree with Diibms aqrament that certain peculiar! 
ties of Its plainim niKktUe tended to show that the animal had 
assumed a more erect gait Very similar peculuurities are 
found in the New World Cebus, which moves on all fours 
Rosenberg acknowledged, howrever, that the high intrinsic value 
of the fragments was in no way diminished I7 the doubts ex 
pressed by him, because the femur, even if human, would nrovc- 
Tertiary man to have existed in Java, the ormn of man oeing 
thus pushed further back towards the earlier Tertiary period 
The results of this diocusoion, though not a decisive triumph 
for Pithecanthropas as a vahd speaes, was a unanimous 
recognition of the great importance of Dr Duboia’ researches. 

Another interesting afternoon lecture, which attracted numooua 
members of different Sections, was given by Prof W B Scott, 
of Princeton, and was illustrated by kuitem shdes The won 
derfiil continuity of the American tertiaiy formations, the vast 
geographical scale on which they are dev^ped, and the excel* 
lent state of preservauon of their fossils, was specially insisted 
upon Skeletons of many members of the beantmilly dontinuous 
phylogenetic senes were projected on the st 
Of the lectures held at the gem 
John Murray and Pnff 1 ‘' 


e mmeral 
le Edward 


meetings, those of Dr 


to that of certain islands m the Pacific Ocw, and Dr. Hi 
gave an admirable survey cf deep sea expluation m 


Hnnay 

general. 
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4U)d of princiiwl results In secondinc a vote of thanks t j 
D r Murray, Prof Milne Etiwards availed nimself >f the >ppor 
tniuty of complimenting him, m terms of the highest eulofnr, on 
the compleUon of the ChaUeiigtr Reports the cost of which has 
been w liberally met by the British (losemment and the editor 
ship of which naa been in the hands of Dr Murray since the 
■death of the late Sir Wyville Th< mson 

Prof Weismann s lecture 11 the general meeting treated of a 
much more abstruse and compile ited subiect vi* Oerminal 
Selection Under this name he introduced what he holds to be 
1 supplementary hypothesis to that ol Natuml Selection, md 1 y 
which he explains the fact that useful vanations auptar to be 
jirotected from their very first ipj eanince so that, when natuml 
selection would require thim they are indeed always there 
The simultaneous development of liamunious ssriati >ns f 
■diflerent parts of the same organism was at the same time 
elucidated on siniilar principles 

It may be notieed in passing that these theoretienl views if 
Weismmns approach very clisely to views expressed as the 
ruult of quite different senes of paleontolngiral observations 
I y W B V It and others It is ilear thil an expluiation of 
eertain (.mups f facts ii yet uantel Weismann will have to 
show that his speculations do indeed bndge this gap 

In the three genenl meetings other questions of intematioiuil 
significame were settled In the first one presided over 1 y the 
Afinister of the Interior Mr van Ilouten, the pn/e to which 
the name of the [resent 1 mperor (f Russia is attvehed was 
iwuded to Dr l< T Scharff of Dublin In the second one 
of Wednesd ij September iq the e nelusions of a rep irt of M 
B uvier on the quest! n of bil lie graphical ref rm were unani 
mously Carrie 1 ami seven members it the C introlling ( omniis 
Sion n iminated vir Messrs S|iengel Sidney Hickson W B 
'S ott Blanchard Hoek Sehinikevitch and lauig 

An ither cimmissi m f r the elehmte t idification of the rules 
f roolc^cal nimeneliture was appcinled and consists f 
Messrs Blanchird Victor Cams Tentink Selater andWarlell 
Miles 

In the final meeting Sir William 1 lower was nominated to the 
presidency of the next /ooljgical Congress, in 1898 Upon the 
proposition of the I resident of the C ingress, in the name if the 
Committee of Organisati in it was decided to meet m I ngland 
the exact place of meeting I eing left to the consideratiin f the 
liermanenl Bureau 

During the C ngiess as has alrealy been anniunced in 
Nasuki three of its most eminent members—Messrs Weis 
mann, Milne Edwards, and Sir Wra Flower—received the 
honomiy degree of Doctor in Science (bection of / jology and 
Botany) from the Senate of the Utrecht University, upon the 
propo^ of the Faculty of Aatural Philosophy 

On Saturday the meeting cl ised and the memliers united 
in a farewell banquet in the concert hall, where the Minister if 
the Intenoi was again present 

On Sunday, the sand, the Amsterdam ifoological Society 
Natura Arttt Magutra invited the members to a luncheon party 
ind to a visit to its well known gardens and aquanum 
After thu the memliers of the Congress defimtely separated 
There is not one of them who has not extended the ciiele of his 
personal aoqnainunce amongst his fellow workers m the field of 
■roology And this extension of the feelings of international 
scientinc fraternity is one of the great advantages of these c ismo 
pohtan gatherings 


rHE IN I ERNA7 lONAI CONGRESS OF 
PNySIOJOOISTi) AT BERN 


l^OMDAV, September 9 Presidents, Frofr Chauveauand 
Bowditch Dr Boruttau (OottuiM) demonstrated on 
a platinum wire contained in a glass tubelilM with 6 per cent 
salt sohiUon, electrical changes 'negative vanation), analogous to 
thooe ocenmng upon stimulation of a nerve trunk The 
negatave vanatkm occurred not only upon electneal, but also 
upon chemical and mechanical stimuktion of the Wire The 
apparatus used for the purpose were a Hermann's repeating 
rneotome and a Thomson’s g^vanometer 
Pioft Ewald and Ooltr (btiassburg) showed a dog from 
which they had removed, at three successive stiges, huge 
portioat of the spinal cord In aU 158 mm had been removed, 
thu involved all the qnud ooid below the middle donal region, 
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inclusive of the caudx equina The dog hod already survived 
the last operation two years The condition was as follows — 
(i) Fntire muscular degeneration ol hind limbs, and back 
muscles below mid dorsal remon, (2) evacuation of Feces, 
and sphincter xm ext norm-il (3} Urge quantities of unne 
collected m bladder, but were eventually evacuated, (4) 
vascular tone normal Aiuniil gave birth to young ones since 
Ust operation, end suckled them normally 
Prof lano (Florence) showed a special apparatus by which 
he could measure exactly motor reaction time He worked on 
the dt g and found that it was 33 6 sec for antenor paw, ay 33 for 
posterior After reniovxl of parts >f cortical layer of frontal and 
■xxipital lolios this resell m Imii was dimmished upon stimula 
tion of same rceions it was increased I rom this the author 
cjncliided thxt the corlicil cells especially of the frontal region, 
exert a constant inhibitory action on the spinal ewd 

Pixf laingley (C ami M(lge) gave a iltra vnstrati in n (l) the 
general anatomical relilicns of the sympathetic svstem, (3) 
nnnection of nerve cells an I nerve fibres (3) reflexes from 
the symmihelic system 

Dr Mmn (1 dminiigh) rnd x [aper oceimpxnie I ly lantern 
slides xnlgave 1 lem nslratiun in the position if the psycho 
m tor are IS in the rxl bit Iiedgehig dog anl eat The result 
of the xuthors res arches wxs to show Ihit (i) the sxme general 
scheme of arringenent f the psych) motor areas he Ids gixl 
thr lughc ut the xnimal k ng I in, and (2) that there exist in the 
tbove ammxls eentris f v trying psych 1 m itur vxliie (higher 
xnd 1 iwer centres in (I e ] hyuolocical sense) 

1 rif t lule (/finch) lis ussed the growth of muscle xn 1 
came to the conch sion thit it n is [lenoeiic and that there exist 
in muscular fil res ehtnges c rresp inding to these pen ids He 
further discussed ml vhuwe I the eflect if excision of the 
infen r ecrvical ginghon up n the biceps and psoas of the same 
side Withm tvsi nty f ur n urs if this excision these muscles 
increase in wiiglit ml hxve their resistxnco to mechxnical 
strain greetly diminished (rupture eisily) 

Prof Vitriu (Bucharest) |ir luce I bundness m a monkey by 
removal of the x’ei) ilil regui of the bram , two yeirs ifter the 
operati n the animal recovered t lashght extent, itssight Upon 
examimng the 1 run xt the seat ot the lesion he ft und i tissue 
if new f rmalim this tissue wxs very v isculxr and its extirpx 
ti II repr > lui e I the lilln Iness llixtologicxl exammxtion of this 
tissu showed the presence of nerv lus elements which the xuth ir 
re«rded as f true new f rmaliun 
Dr l>cm lor (Brussels) stained the brains tf xnimals 11 which 
he hi I given a stiung lose of morphine or chloral hydrxte by 
<■ ilgi s method Demoor ft und that the pintoplasm of the cell 
processes in these mi mils presented icharactenstic mannilhforra 
aspect, which wxs not to be observed m normal ammxls The 
author showed his prepxrali ns 

Vondty Ifternoon T residents Prof Hensen xnd Moss — 
Pr if I lerxcn (Lausxnne) described the characters of a gastric mice 
btained by the xuthor xnd Dr F remunt (Vichy) from the isolated 
stomach of a dog The esophagns wxs sutured to the duodenum, 
and a fistula wxs made from which the gxstnc juiee wxs 
collected Ibe luice wxs without smell ir colour, was highly 
acid, and could digest its jwn weight of coagulated xlbumin 
The author further gave the result of hia researches on the 
influence of the imEcn on pancreatic digestion He f und a 
given quantity of blood from the splenic vein xdded to a 
pancreatic infusion, greatly increased its digesUve powei whereas 
the same quantity of ordinary arterial blood ihd not 

Prof Sehiff (Oeneva) discussed the cRerts of on isolated lesion 
of one pyramid and showed that it produced degeneration in 
the pyramid only and not m the pyramidal tract 
Dr Ofirber (Wurrbuig) desenbra the results of his researches 
on the crystalb^ion of serum albumin He treated horse serum 
after Honneuter’s method (ammomum sulphate), and obtained 
four kinds of crystals The author showecf diagrams of these, 
and gave the roults of their analysis 
Prof Tigerstedt (Stockholm) described a new apparatus, on the 
pnneipie of Pettenkofei and Voit, for respiration expenmentson 
man ^e ahthor s apparatus is of such vohiiiie as to be able to 
contain several men at the same time 

/Vcen^ifonwiiv—Presidents, Rxrf Rutherford and Hegir 
—Dr Uu, pinr (Leipdg) supported Engelmann’s view that the 
propagation of die rhythmic csurdiac wave takes (dace from fibre 
to He could not confirm Kent's resulu He found m 

manunak, indwEng man, a single muscular bundle which 
showed cross itnation, going from the inter auricular down into 
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the mitiml valve The author divided tM bundle by a traiuverte 
incmon of ^ mm , and found that after thu the aunete and 
ventricle beat each with its own rhythm This bundle contained 
no nervous etements 

Dr Kaiser (lleidelbers;) showed that upon pinching off the lower 
two thirds of the partially emptied frog s ventncle this portion 
remained motionless , but on subsequently clamping the bulbus 
arteriosus, tenston bmng produced in the ventncle, it recom 
menced to beat Or Koukt explains thu result by supposiim 
the existence in the frog s heart of a senes of neurons which 
are discharged by an impulse which starts m the sinus, so that 
the mechanism is that of a reflex action, he believes the 
pinching destrc^ed the continuity of the nervous apparatus, 
while It left the muscle intact 

Prof Krontcker (Bern) demonstrated m a most sinking 
manner the effect of a sudden arrest of the coronary circulation, 
by injecting paraffin melting at 39° C mto the descending 
coronary arteiy The heart at once stops and enters into 
marked flbnllar contiaction, from which, except occasionally in 

B ammols. it never recovers This effect u not produced by 
_ n. of the soma artery , thu, m I rof Kroneckera opimon, is 
due to collateial circulation being at once establisheo hrom 
thu expenment Kroneckir infen that the cardiac rhythm is due 
to the activity of some structures which ore exceedingly sensitive 
to sudden cessation of their bkiod supply, thu is not true of 
muscles or nerve trunks but is of a nerve plexus or a ganglion 
cell 

Dr Msgnus (Ifeidelburg) ihuwed a sphygmogmph for use on 
a disstcted out artery 

Prof Hurthle (Breslau) showed a new method of registering 
the arterial blood pressure in man The arm is made bloodless 
bv means of an Lsmark s bandage, and introduced into a 
phlethysmograph connected with a tambour Hurthle also 
showed a method for simultaneously recording the heart move 
ments and rendering audible the heart sounds 1 he latter was 
effected by a resonatiig box placed against the chest wall, to the 
box a wooden tuning fork was attachM , the bmbs of thu vibrated 
ui unison with the heart sounds, and laned the mtennty of a 
current led through the primary coil of an induction apparatus, 
and through a microphnne placed between the bmbs of the fork 
a telephone was connected with the secondary coil 

Dr White (London) made experiments to show that perfect 
cardiac perfusion was not obtamed with a Kronecker s canula as 
modified by Wilbams, the actual perfusion in a Williams only 
extending to the tup ii the end piece 

Dr /untx (Bcrbn) described a new method for determining 
the veloaty of the blood, it consisted in injecbng mto the 
carotid artery, during arrest of the heart produced cw stimula 
tion of the vagus, sufficient blond to bring the blooo pressure 
bock to the ncumol Knowing the amount of blood which has 
to be mjected, and the tune thu takes the velocity of the blood 
as well as the amount prilled by the heart, can M deduced 
Twttday AJUmoem —msideats. Profs Wedensky and Tiger 
stedt —Dr A Dostre (Pans) showed that iffieshfibnn unlaced in 

a neutral sahne solutuins one finds after a certain time two 
ins in the solution (i) Globulin coagulating at 54°, 
(a) Globubn having tlu. properties of serum globubn, a^ 
further, that proteose and true peptone an. also present Thu 
action of saline solutiofu un frodi fibnn can be divided into 
different stages If fresh fibnn be submitted in the some 
manner to the action of the digestive juices, the same results ore 
produced, it u then quite justifiable to speak of a “sabae 
digestion of filuin Fibnn submitted to the action of oxygen 
ated water, and to that of muiro orgsnums, gave the same 
results When gelatin u similarly treated, gekitoses ore pro 
duced, and the gelrdm loses its power of coagulation 
Dr A Beck (Lemberg) discussed the velooty of blood m the 
portal vein The author found that the normal veloaty was from 
aooo to aSoo ems per second, and tlwt o 63-0 79 grm of blood 
flowed through I gnn of liver tissue in twenty four hours The 
author used Cybuteky s method 
Prof Ber^ Hayondt ((Cardiff) read a paper on the chai^ of 
shape of the heart dunng contraction The author found it dimcult 
to kill animals with the heart m systole. this he finally did 
UDCCtioas of HgCV Kilbng amn^ with the heart in diastole 
presented no duficuh} The animgls were firosen immediately 
after death, and sections of their hearts cut at Afferent levels 
The author’s results confirmed those of Ludwig and IlesKr 


Prof h Gotch (Oxford) The discharge of iMafttmnu 
tintruta The electrical discharge of the organ evoked m the 
bving fish by mechanical and electrical stimnUUion was mvesti* 
gated by the capillary electrometer, the firog nerve mnaclu 
galvanoscope, and the galvanometer Each iroporently single 
shock of the organ was found to be multiple m character, 
diosnng an intttafpnmaiy, followed by several secondary dec- 
tncal outbursts Ihe primary outburst had a latency of 4/1000* 
and a duration of a/iooo* The F M F v 130 to aoo volts 
The secondary effects winch follow the pnmary are plainly 
perceptible in the laoUted organ after killing tlU fish, hence 
the multipit character of the angle tetonsst is due to the oigon 
Itself Lach of the secondary effects occurs at an mterval of 
from 4/tooo 6/1000 after its predecessor The pnmary as 
j well as the secondary effects are monophasic in character , hrace 
a veiy profound physiological effect is produced 
! > W Ti)NMLIII»K 


FORTHCOMING BOOKS OF SCIENCF 
TLfESSRS C (.Rif UN & CO ltd, will shortly issue - 
An exhaustive treatise on “ Petroleum the (jcogiaphical 
Distnbution, Geolimcal Occurrence, Chemistry, Refining, and 
Testing, Ac , by Boverton Redwoixl and C^o T Holloway, 
in two volumes ‘ The Chemistry of (.as Mannfiuitun a 
Handbook on the Production, Punfication, and Testing 
of lUuminaling Gas and the Assay of the Bye Products of Gas 
Manufimture, by W J Atkinson Butterfield , ‘ Chemistry for 
Engmeers and Manutacturers, by Bloxam Blount and K G 
Bloxsm in two volumes vol ■ ‘ The Chemistry of Engineer 

iim, Bmlding and Metallurgy vol 11 ‘ The (Zhemistry of 

f^tttsctunng Processes , “Electrical Measurements and 
Instruments a Practical Handbook of Testing for the Flectncal 
Engineer, by Charles II Veaman Textile Printing a 
Practical Manual of the Processes uveil in the Pnntingof Cotton, 
Woollen, and bilk fabrics, Iqr C S Seymour Kothwell, with 
illustrative speamens (companion volume to the "Manual of 
Dyeing, by Messrs Knecnt and Kawsrai), ' Bleaching and 
(.alieo Punting a Short Manual for Pmctic^ Men, by Geo 
Duerr, with sjiecimens designed specially to show various stages 
of the processes described, a third edilit n, revised and enlarged, 
of the 'Outlines of Practical Physiology, by Dr William 
Stirling a fiurth edition of "foods thnr exposition ano 
Analysis and x third edition of ' Poisons theu 1 fleets and 
Detection, both enlarged and revised, liy A Wynter Blyth, an 
eleventh edition, revisM, of Munro and Jamieson s “ Flectncal 
Pocket book a third edition, also revised, of Seaton and 
Rowntharaite s ' Marine Fiwmeenng Pocket book , a new 
issue, revised, of "Gnflins Electncm Enmneers Pnee book,” 
brought up to date and edited by H J Dowsing, a second 
edition, revised, of " The Design of Structures ’ S Anglin; 
and the thirteenth annual issue of “ The \ ear book of Scientific 
and Learned Societies of Great Bntain and Ireland, ’ comprising 
I ists of the Papers read before Soaebes engaged in fourteen 
Departments of Research during 1895 
In the C^mbndge Univeiwty Press s announcements we 
notice a senes of vdumes dealing with geographical and 


Prof A If Keane, and will treat of Ethnology Thu will be 
fiillowed by ' The (aeogra[ffiical Distnbution ^ Mammals,” by 
R Lydekker Mr H f Tozerwto wnteonthe' History of 
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Glai^ier, “The CkiUected Mathematical Papers of tht late 
Arthur Chyley, vol ix { " A Treatise on Spherical Astronomy,” 
by bir Roberts Ball, ■ Catalogue of baentific Papers compiM 
Iwthe R(^ Society of London, 1874-1883, vol xi , a seXid 
editton of Heaths “Treatise on (.eometneal OpX, “A 
Treatise on Abel s Theorem, ’ W H F Baker, “ A Treatise on 
the Lunar Theory ’ by E W Brown, "An Elementary 
Tresdiae on f lectnaty oX Magnetism.” Iw Prof J J Thomson, 
“ A Treatise on Geomtncal Optics,” W K A. Herman In the 
Pitt Press Mathematical Senes “Euclid,” botdu xi and 
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XU , b]r H M Taylotr, and in the “ Cambndge Natnial beience 
Manoali “ Mechamci and Hydroctauca Fkit ui Hydro 
statea, by R T Olaiebrook, “ blectnaty and Maonetinn,'* 
by the same, “Solution and Llectrolyi^ ’ by W C U 
Wlietham, “Sound,” by j W CapiticV, ‘ hoaul PUnU a 
Manual for Studenti of Botany and Ueolcigy,' ^ A C 
Seward, “The Vetebrate Skeleton,' by S H ReynoWa, 
“Text Book of Fhyucal Anthropology by Prof Ma^iater 
and a aecood edition of “ Practical Phyaiology of Planta,' by 
1 Darwin and F H Acton 

Metan Swan Sonnenachein and Co s bit includea — ‘ Text 
Book of LmbryoloKy Invertebratei by Dn Korachell and 
Heider, part i, tranilated and edited by Dr P 1 Mark and 
Dr W M Woodworth, with additiona by author and tram 
laton parti ii and m translated and edited by H T 
Ounpbell, “Textbook of Paleontology for /oological 
Studenti,' by Theodore T Oroom, illuitrated , “ The Indutn 
Caloidar, ’ containing complete tablea for the venfioation of 
Hindu and Muhammedan dates for a penod of 1600 yean (a d 
yaa to 1900) for the whole of Indu, by Robert Sewell the 
Madias Civd Service, in collaboration with &Mikara Btlkmhm 
Dikahit, anth a table of eclipses by Dr Sduam, “ Practical 
ETant Phynolocy, by Irof Wilhelm Detmer translated by 
S A M-wr, “Introductory SaenceText books —“/oology,’ 
by B Lindi^, with illustrations and diagrams, “ blementary 
Biology,’' Dr H J Campltell second coition, with appendix , 

Organic Chemistry, by f Wade, V oung Collector Senes 
“Fishes, by the Rev H A Macpherson, “Mammalia 
by the Rev H A Macpherson, “Buds and Nests 

1^ W C J Rnskin Butterfield 

Messrs Longmans and Co 1 forthcoming books include — 

‘ The Romance of the Woods reprinted Articles and 
Sketches, by fred J Whishaw ‘The Life of Joseph 
Wolf, Artist and Naturalist by A H Palmer The 
Life of Sir Henry Halford, Bart, F R S , President of 
the Rc^ College of Physicuns, Physician to George III, 
George IV Witlum IV , and ti llec Majesty Queen Vic 
tons, by Dr Wilham Munk “ Darwin, and After Darwin 
an P xpositiaa of the Darwinian Theory, and a Discussion on 
Post Darwinian Questions, by the late Dr George Tohn 
Romanes, P R S Part 11 Post Darwinian Quesuons Heredity 
and Utility The Life and Letters of George John Romanes, 
F R S wnltcn and edited by his Wife, “ Studies 1^ 
ChikHMod, ’ by Prof James Sully, and in a new senes of 
“ Physical and hlectncal Enmeenng larboratc^ Miuiuals, 

“ Flementary Physics, by John Henderson, “ Tiie Magnetic 
Circuit in Theory and Practice, by Dr H du Bois, translated 
from the German ^ Dr E Atkinson 

Messrs George PhiUp and Son s announcements include —• 
—Topographical Map of the Argentine Republic, m 10 
sheets, scale 1 3,000,000, by 11 D Hoskold. Geologiml 
Map of the Bntish Isles, forming part of the International Geo 
logical Map of Europe, scale i 1,500,000 Philip’s Topo 
graphical Map of England and Wales, in 40 sheets, scale 
I 300,000 niilip’s library Map of India, scale i 5,000 000 
Philip’s Large Map of Western Australia scale 1 1,500000 
Philip’s New Map of Liverpool scale 6 inches to 1 mile 
A»*r—“Telesco^ Astronomy, by A. fowler, “The Anatomy 
of the Human Head and Neck, illustrated Iw means of 
movable coloured J^tes, with descnptioa, by William S 
Inmeaux, “The Ox,” its external and mtemal organisation, 
illustrated by meam of movaUe coloured plates, widi doenp 
turn, by Prof G T Brown, “The Oarsman’s Guide to the 
Navigidile Rivers aral Canals M the British Isles,” by Members 
of the Cmisiiig Club 

Messrs Crosl^ Lockwood ai d Son hope to issue —“ Rural 
Water Supply a Practical Hand book on the Supjdy of Water 
ind Constnicbon of Water Works for Small Countiy Districts, 
by Allan Greenwell and W T Curry, “Dangerous Goods 
their Sources and Prroerties, and Modes of Stora^ and Trans 
port,” tw H Joshua Flullips , “ Practical Masonry a Treatise 
on the Art of Stone cuttii^,” comprising the construction, set 
ling out, and working of stain, arenes niches, domes, &c , with 
hfty lithographic plates, by Wm R Purchase , “ Refhgerabng 
md Ice Making Machinery,” by A J Walhs Tayler, w new 
cditwBS of “The MetaUnrgy of (lold, by M EiMer, with 
twenty five additional plates and working drawing and chapters : 
n recent milling operations m the Transvaal, and the future out 
look m the South Ahican Gold fields, and “ Prsctieal Tunnell i 
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mg by f Simms, with large additmns on recent tu n nel l i n g 
practice by D h. Clark 

Wc find m the list of the S P C K —“ The Romance of 
Science ’ Senes, “ The Splash of a Drop, ’ by Prof Worthington, 
with numerous digrams, “ The Work of the Spectroscope,” by 
Dr Huffitns, “Time, by Prof Bojs Manuids of Science— 

‘ PhyMulogy, by Prof Macalister, * Ancient History from the 
Monuments Babylimu, Iw Prof Sayce, a new edition, edited 
and brought up to date, Simple Methods for Detecting Food 
Adulteration,' by J \ Bower with ihagrams Gosse’s f ven 
mgs at the Microscope, a new edition, revised by Prof f 
J^ey Bell, ‘ Iceberg, Praine and Peak some Cleaning!, 

from an Ei^rant Chaplain s Log, by the Rev Alexander A 
Boddy, “The /oo \ol iv by the Rev T Wood, snth 
coloured illustrations 

Among Messrs. A and C Black s new books wdl be —The 
last part of Prof Newton k “ Dictionary of Birds ’, “ Artistic 
and Scientific Taxidermy and Modelluig,’ by Montara Browne, 
Vol I of “Zoology,’ by Prof Ray lAmkester, ’ Text book 
of General Pathology and Pathokig^ Anatomy, by Prof R 
Til nna, transUted by Dr Alexander Bruce, two volumes, lUus 
trated, ‘ Introduction to the Study of Fungi fay Dr M C 
Cooke, dluktrated , “ Dynamics by Prof P G Tail, “ Mdk 
Its Nature and Compooition, by Dr C M Aikman, illustrated , 
and a new edition of Black’s General Atlas of the World,” 
with twenty su additional maps of the North Amencan States 

Messrs Cassell and Co Limited, promise —The Century 
Science Senes, edited by Sir Henry Roscoe, 1 R S , “ Charles 
lyell his I ife and Work, by Prof T G Bonney, F R S , 
“ Bntuh Birds Nests How Where, and When to Find and 
Identify them, by R Kearton, with illnstrationk of neats, eggs, 
young Ac in their natural kituationfc and surroun^ngs, 
‘lopular Hutorj of Animals for Voung People,’ by Henry 
Scherren, with thirteen coloured pistes and numerous lUnstra 
tions in the text ' fhe Vearbmk of Treatment for 1896,’ 
twelfth year of publication, illustrated 

The Religious Tract Society promikek —‘ Ramblea m Japan 
the Land M the Rising Sun ' by Canon TnsUam, with forty 
five illuBtrations, “A Vtkit to Buhan and Argob, IN Major 
Algernon Ileber Percy, illustrated, * Plant! of the Bible, by 
Rev George Henslow illustrated “A Pnroer of Hebrew 
Anbquities by Rev O C Whitehouse, illustrated, “Hidden 
Beauties of Nature, by Richard Ken, lUnstraled , “Consider 
the Heavenk a Popular Introduction to Astionon^,” by Mrs 
William Steadman Aldis illustrated “ A Popular Handbook to 
the Microscojie by I.ervia Wnght, illustrated, ' I ighthouses 
their Histure and Romance, by W J Haidy, illustrated 

Mekors Sampkon Low and Co will publi^ by subacnption 
' Twentieth Cmtury Pnmtice on International Fncyclopinlia 
of Modem MedioU Science letuling authorities of Europe 
and Amencs edited by Dr liiomas 1 Stedman, m twenty 
volumes Their other scientific publications include the second 
edition of * A History of Scandinavian Fishea , “ A Manual of 
Obstetru; Nursuig, by Manan Humftey, vol u , and new 
edinons of Hofmann s ’ Treatise on Paper Making,” and 
Davu s ' Practical Tieatikc on the M anii fi mture of Bnck, Tiles, 
and Terra Gotta, both fully illustrated 

Messrs Whittakfer and 0 > announce the following worka — 
“Transformers for bingle and Polyphase Altemating^nents, 
by Gisbert Kapp translated from the Gieiman , “ The Inspec 
tion of Railway Material, ’ Iw G R Bodmer, “ The ChemW a 
Compendium a Pocket book for Phanosejstk and Stiu^s, ’ 
by C J S Thompson , Modem Prmting, a complete hand 
book of pnntiiig ’ by J boathwatd, a new and enlarged 
edition of “ Cord pits and Pitmen,” by R Nelson Boyd, "A 
Practical TrupmomeUy for the use of Engineers, Architects, and 
Surveyors, ’ ^ Henry Adams 

Mem Rivmgton, Percival, and Co will iswe —“ Clinical 
lUustiations of the Diseases of the Fallopian Tubea and of Tubal 
Gestation,” bry^Dr C J CulbngWorth, “ Mcnsuratioa,” by 
Rev A O iBarke, ‘ Beginners Text Books of Science ’’ 
Senes, “ Chernutry,” by (. btaUard, “ Geolosy,” by C L 
Bames, “Flectncrty and Magnetism,” tm L Camming, 
“Heat,” by U Stallard “MechaMca ’ (treated eimen 
mentally), liy L, Gumming, “ Physical Geography, by C L 
Barnes 

Id Messrs. PutmansSons list are find —“Wild Flowers of 
the North BalUni States, ’ drawn and caiefiiUy desenbed from 
bfo, by Margaret C Whitmg and EUen Miller, Wrth 308 
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illudntioiu , “ A Natural Method of Physical Trainuig,” by 1 
Vdwin Chcckley, illustrated from photographs, new edition, 1 
‘‘The Iaw of P^chic Phtnomena,” a workup; hypothesis for 
the study of hypnotism, spiritism, mental therapeutics, Ac , t>y 1 
T J Hudson 1 

rhe Qarendoa Press has in active preparahnn —“ A New | 
P nglish Dictioiiary ’ portions of D, ^ited by Dr J A H 
Murray, and of P, ediud bv H Bradley, “ British Moralists of 
the Eighteenth Century, edited by 1 A belby Bi^, twovols , ' 

‘ Index Kewknsis,” compiled at the expense of the late C K I 
Darwm, under the direction of Sir Joseph D Hooker, by B 
Daydon Jackson, two sols , and “An Introduction to the Algebra 
of (hiantics,” by E B f Iliott i 

Messrs tj Bell and Sons base m the press “ fhe I 
Mechanism of Men of War, Ijy plect 1 ngineer K C 
OIdknuw, UN , “ Tirpedots, Tomedo Boats and lorpedo ( 
Warfare,’ by Latut J Armstrong, RN , "Nasal (junnery, i 
liy Copt H (i Carlictt, KN , “Naval Architecture, the 1 
Designing ind Constriullon of a Warship” W J J Wcldi I 
Logic a llandijook for Ihc Use of Students 'by I Kyland , . 

* fias Manufacture, by J Hornby I 

Messrs James Mad those and ‘ions, (Wasgow, have in pre 

I iaration a volume on ‘ Ikif mutism, including Chaiiters on the 
duration of Deaf Mutts, by Dr J K fovt and W II < 
Addison , a ntw tdiliun of a 1 realist on Diseases of tlie < 
Par ' Iiy Dr Thus Harr An Aciuunt of the Inslilulion and 
Progriss of Iht 1 oiulty rl 1 hysuians ind ‘lurgtonsof Glasgow, | 
by Alexander Dune in 

Messrs \V HlaekuoiNl and Sons announcements include I 
‘ Inlmduct iry 1 ext Books of Metioroincy, I y Dr \ Buchan, 
ntw eilition with cuhurtd charts and engrasmgs. Pages I 
\dvanccd I ext Book of (leology new edittun revised and | 
enlargcil hy Prof l^apworlh, Dr Mackays ‘Llemenls of 
I hysiogrephy, rtwritten and enlarged, 1 lementary Algebra, 

“ Menial Anthmelic 

The follow mg additions willlie made to Messrs (reorgeNewnts 
‘ library of Ustful Stones “The Story of the laith in 
last Ages by Prof II C *seeley, with ongiiial dlustralims 
from the authOT s eulkctioii, and “ The Story of the Solar 
System liy (leorgt 1 Oiambtra 

Mr I dward At not I will issue ‘ Ihe I xpluration ol the 
( autasus, by D W Preshlield, in two volumes, lUustreted 
'( ychng fir Health end Pleasure by L H Porter, revised 
mil “ Strength , or, the Develoiiment and Use of Muscle, by 
C A ‘lampson 

Messrs W ind K Chinilierss list contains —I rament 
Engineers • I ives ol Watt, Stejihenson, 1 elkml, and 
Brindley *1 homas Alvt Pdis m the Story of his 1 ife and 

Inventions , a reissue of Chamlierss Eiieylopedia, in ten 
monthly volumes 

Mr 1 isher Unwin gives notiee of —"The I vergreen a 
Northern Seasonal, part ii , • Flectneity for I veryliody, ’ 
illustrated The Cnminology 'senes (a) ‘ Criminal ‘socioUict, 

Iw Prof P Fern, (3) “ Our Jusemle Offenders, by W 
Iwuglas Momson 

Messrs A D Innes and Co will publish “A Naturalist 
in Mid \frica, by G P "scott 1 lliot, with numerous 
illustrations 

To Mr Walter Scott s “Contempomry ‘science Senes will 
lie added “ 1 volution m Art, as illustrate by the I ifc Histones 
of Designs,” ly Prof A ( Haddon 

Messrs W H Allen and Ga have in preparation “ 1 erns, 
Bntish and Foreign,’ by John bmith, and a new edition of 
llerschel’s " Popular I eetures on ‘smenufic Subjects ' 

In Messrs MacmtlUo and Co 's announcements we Imd 
the following —“ Sir Josviih Banks’s Journal,” selections edited 
by Sir Jusepn Hooker, kCSf.FRS ,“ Sk<rtches In Sport 
and Natural Histc^,” by tly. liue Dr George Kingdey, with 
memoir by his son Charles Kjpgsley t “ \ Historyof Montand,” 
by Prof Fnednch Rat/el, translated frtmi the second German 
edition A T Butler, with pi^ue by Dr P B Tylor, with 
‘bitty coibured plates, maps, and numerous illustrations m the 
teat, in thirty monthly parts, and in three vols , " Studies 
m the Art Anatcmiy or Animals,” hy Ernest I Thompson, 
iHuMnted, “The Cambridge Natural History,” edited by 
S F Ilarmer and A 1 Sbiidey, vol v, l*enpatns, 1^ 
A. Sedgwick, F R S , Centipedes, &c , by F G Sinclair, 
Insects, by D Sharp, F R S , “ The Strecture and !>«• 
vdopment of the Mosses and Ferns (Archegoniahe),” Iqr 
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Dr Douglas Houghton Campbell, “The Scenery of Switser 
land,’ Sir ^n I ubhock, “ A Handbook of British 
Lepidnptera,' by Edwrard Meynck, “ 'The Structure of Man, ’ 
by Prof Wiederweim, translated by H M Bernard, and editdl 
1^ Prof G B Howes, illustrated , “ A Text book of Com 
ponrtive Anatomy ’ liy Dr Arnold Lang, translated into 
English b) Henry M Bernard and Matilda Bernard, vol ii , 
“iSctionary of Chemical Soluhihties,” Iw Dr Coiney; “A 
System of Mcdieine, ’ edited by Dr 1 Clifford Allbutt, F R S , 
five vols “A System of Gynecology, ’ edited by Dr William 
Play&ir and Dr T ChflbnJ Allbutt, F R S , “ Flements of 
Palxontolcigy, by Prof Karl A von /ittel, translated and 
edited by Dr C hxrles K F attman , “ Pnnciptes of Mechanics, ’ 
by the hie Prof H Hertz, translated by D E Jones, 
Evolution xml Mxn s Place in Nature ’ by Rev Dr Henry 
Calderwood, vei md edition, in great part rewritten, “ Mis 
cellaneous Pijicrs by the late Prof H Hertz, translated 
liyD 1 Jones 1 leetro I’hysiology, ’ by Prof W Btedennann, 
translated by Miss F A Wells “The Scientific Basis of 
Andytical Ghemislry, by I’rof Wilhelm Ostwald, translated 
by Dr (leorge Mactiowan , ‘ Text book of Botany,” by Prof 
Strasbuiger and others, translated by Dr 11 P Porter “The 
lifeof \gxssi/ by lulesMarrou, twovols , “CoIumbuiCoIlege, 
ContnbutK ns to Philosophy, Psychology and Education ’ , 
Columbia Lmvtisily Rinlo^ial Senes “ Fishek, living and 
loksil, ’ by Dr Buford Dean , ( olumbia University I’riss 
IMbheitiuns Statistics and Sociology, by Prof Richmond 
Mayo Smith \n Vilas of I ertihzation, ^ Prof I dmuml 
B Wilson 1 lements of ticomitry, ’ by (.eurge C Etlwirds, 
“ The Theory < f ‘mki dogy by F H (tiddings , “ Mtemxting 
Currents liy D C Jickson, “A Lalmratory Course iii 
Lx|>erinientxf 1 liy sics, by W J I oudon and J C McI ennxn , 
“ An F xerciH B i )k of 1 lenient iry Prnctie il I hysics, ’ liy R V 
(.regory, ‘ 1 lementary Text book of Physical («eogrxphy for 
High&hools lyK S Tirr 


GhOIOOY A1 THh liRIlI^ll ASSOCIATION 
A ITl K (he iircsidentiil address, which wxs of great hx-xl 
interest iiid listened to with much attention oy i luge 
ludieme Mr H inner read two iMjiers beanng on the Coralline 
and KexI Crurs This veteran geologist, who, with the late 
Mr Searles Mu si jun , did so much to unravel the age of the 
vanous Tertiary deixisits in Exst Anglii, rendered much service 
to the Se« tion n jt >nly by the eontribuli in of pxpers and m the 
ellscussions lul by attending the numerous excursions, xml 
olacing his knowledge ami expenence at the service of those lebs 
xcquainud with Plioeene and Pleistocene rocks 
Taking the 240 mure abondxnl molluscan species found in the 
Corallini Crag ajxirt from those which are represented liy rare 
or even nmijue species, he lindi thxt theu obsemhlage points 
more diblim tly than the mere aggregate of fossils, to the ‘southern 
character vif the fauna, jy per cent being extinct, only one 
species IS not found south of Bntam, and not less than 36 per 
cent are charxcteribtieally ‘southern The foHowing lummmry 
gives the prmeipxl fieis on which this conclusion is hosed 

Summary of the ibundaut amt ikar<uhrt\tu SfttH\of MoUm i 
ocrurriair in tho Carallint Crag 
Not known sb living (37 per cent) 89 

Living in distant seas 8 

, „ the Mediterranean 133 

„ , the West Furopean area 9 

„ not south of Bntam i 


S/tiies of EwofieoM MoUtuen oicimvig abundantly in tit 
CoraUtnt Crag 

Southern and not Bntish (38 per cent ) 43 

Bntibh (rare) and Southern 9 

(35 per cent) 51 

Bnlibh (tharactenitK) and Southern 91 

„ and not Southeni i 

Total 143 

total number qiemet 436 
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In his ^ond paper Mr Harmer acknowledged that the l!.ocene 
shells and nrohably kome others found m the nodule bed at 
WaMnngfield wtre undoubtedly denvative , but he contended 
that It was poskible that others belonged to the penotl which 
elapsed between the deposition of the Red Crag at Walton and 
that at Butl^ This conclusion was mainly based on the fiict 
that many of them are found i/t sU& m the wlgwui Crags < f this 


*nec of palms, and the diminutK^in number and variety of the 


Mr Burrows fulbwid with a paper on the distribution of 

I iraminifem in the Crags In tne Upper Crag or Vewer -^-,—---- - 

1 h Line there art 29 of common North Atlantic reptiles. A paper liy Mr R H White described various deponts 

hurammifem m the Rm Crag so speries , and in the St 1 rth in Colombia (New t ranada) t > which he attnbuted a gucial 

, -j_ t L ,,-TV _ .V-— o— I origin, he rtcogmsts moraines, erratic blocks breccias and 

c< iigl luierates in places m stiy made up of volcanic materials, 
Imt elsewhere made rf the debris of sedimentary rocks The 
paper concluded with some novel S|)erulattoiis as to the cause of 
the lee Agi 
■ ■ B rh r 


iieds 163 of which 66 occur X in‘ the Coralline Crag St me 
t f the Coraibne Crag 1 oraminiferi appear to have lieen lenst I 
fr )m older deposits Notes were gis tn on the age of the difierent 
|iurtionsnf tlieCiralline Crag now r formerly exposed at sesemi 
imixirtant localities 

Nest came two papers on Southwold the first by Mr If B 
\\ M dw ird on a seebon recently ex|icstd liy denmiation at the 
N rth Cbfl an 1 a second n reeint roast erosion there ly Mr 
Spillt r The N irwich Crag is succe ded by chalky bouldt r tlay 
tn 1 that 1 y a fresh w iter loam peaty earth and a recent beach 
de^xisii in which a human skeleton wis found this star Mr 
S) iller s paper gase an account r f thi erosion rf the North Cliff 
during 1 St rm in May last and ly measurements takin since 
ami inparistn with a map preiioosly made Iw Mr Whitaker 
he e included that diflerent pc ints on the coast had been eroded 
It tl c following rate — 

I istc n Basenis 1 < ss in 6 jears 30 

1 istr n Ilieh Clift 13 Si 

( \ehilhe Cliff 6 84 

In tw > sh rt I apeis which followed the Kes E Ifill attri 
li tel the fcrniatiunof some boulder elays to rapid deposit t> 
(he 4,ency of water under the influence of floating ice uid ice 
rifts a c nclusi n strongly controverted by several advocates of 
the Ian I ice theory who were present A third paper by the 
same i ilhr r desenbed traces of an ancient wotercouise sesen 
miles lonj, m Suffolk 

A paper by Messrs Reid and Ridley demribed their recent 
researches by boring and an examination of the depcaits above 
the water level at Hoxne The fcllowing u the section dis 
tl Me I revealing the apparent existence of a temperate flora be 
tween the morainic deposiu and the Arctic plant bed \ grant 
was mode liy the \sK>ciation to enable Mr Held to ctntinue 
this w irk with a view of determining the relation of the 
1 ale lithic rcmaiiu to the (ilacml epoch 


Mr Clement Keul followed with some lUnotmtiana of the 
glacial KCtions at Cromer, showing the great chalk boulders, 
the contortion of the chalk and the contortMU, enuhiug, 
brecmation, and shearing of the boulder clay at that locality 
IW W B Scott gate an illustrated descnmion of the “ ' 

L j .V-— tTertuu? 


Lands, snd showM that this a 


Tertuury tunes the 


the beginning of ihe hocenc period up to Pleistocene tunes 
P sidence of chaise in climate is given I7 the gradual disappear 
and the -*— - 


Mr B rh mpsun described a numlier of pre glacials alleys 
Northampt rnshire leirnging to the follownim chief types 
' w valleys without drift xml having old fillM up valleys ne 
hxnd (a) valleys with roek 


( 1 nelly surface soil ibcut a 

Buck earth, towards the Use Ia/vtUa ^ tnihs, 
cypnds hr lies of ox horse, elephant (?) and 
I ail I olithic implements about la 

Sxndy gravel sometimes carbonaceous with flint 
nxkes about l 

I eaty clay with leaves of Arctic plants (r) about 4 
1 igmte, with wood of yew, oak (7) white birch xml 

se^s of cornel, &c about l 

(iteen ealcareous clay with fish lahata ftscmalu 
BytKtnia tcHtaculata cypnds KanuncMtu npem, 

tartx about 4 

Boulder clay 

The dn s work was closed by a paper from the President on 
some Suffolk wells, six of which penetrate some distance into 
the chalk 

Tuesday waa devoted almost exclusively to papers on glocul 
subjects, opening with an mteresting communication by Prof 
hollos on artiiicttl glaciers, or “ poissiers,” made of pitch This 
paper sras illustrated by pitch models spht longitwinally, Ian 
tern photographs, and models ur Can^ bolaun, ullages of 
which could be thrown on the screen The main point to which 
attention was directed was the power of the viscous substance to 
carry gnuns of nee, sand, or pigment uphill when confironled by 
a bsinfcr, or when thriven uto a narrow gorge The conclusion 
drawn was that ice and mtch conformed to the laws of fluid 
motion, and this was further illustrated by the flow of srater 
over a raised model of Inland, when the currents conformed to 
the directions of fisnner ice movement The pitch sometimes 
travelled over heaps of loose matenat Without dtatuibnig them 
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other (3) streams re excavating old drift filled vallcM (4) 
re excavated valleys with the drift only left in the form of nver 
gravel denved fr m it In his account of some Snowdoman 
Urns Mr W M Watts concluded that one of (he shallow 
lakes in C wm r>las was m a very shallow rock liasin, and the 
ther dammed by screr and stream delnlus Glaslyn and Llyn 
1 ly law thoi4,li finding exit over moraini, had nxk barriers at 
depths f fr jm thirty to hfty feet below the lake surface so that 
they ire either confineil in true rock basins nr else are very 
mueh shall wer thin is generally supposed 

1 he Committee ft r cxpl vnng the suj jxised glacial sliell lied at 
Clava ho) d to bring important results out within the vear and 
that engaged in exploring the Calf Hole cave also hoped to 
hnish Its lists of ft ssils m the same period In rejx rting on the 
level flint drill near Ightham Mr Harrison desenbed 
excavati ns made intt a gravel 658 feet above the sea on the 
face of the ehalk escarpment worked flmts chiefly scrapers and 
flakes were found in great rpi mtity In the discussion Su John 
Pvans expressed sceptieism as to the human engin of the 
suppose 1 worked flints 

The Comimttee in Cnsl 1 rosion published a final report 
which cuntainx an abstract jf previous r^its, and a conndtiable 
amount of new information from Kent buffolk Sussex, Harop 
shire Norfolk Vorkshire the Northern counties Lancashire, 
and North Wales The f 'mimitlee concludes that the work of 
devastation is much aided by the abstraction of shinjj^ and 
sand an I also by the era tiun of unsatisfactory sea walls and 
groynes They further recommend that the subject should 
become the work of a del irtmental Committee of toe House of 
Commons The twenty first ind hnal report of another long 
standing Committee gives a useful summary of principles gmding 
underground water supply and then rewgns its task to the 
local scientihc skjcUcs, which are urged to communicate all 
information received to the Geological Survey Office at Jermyn 
street, where careful reairds art now kept Such a course 
naturally will give increased value to the information doily 
supplied tr inquirers from that office In the last paper Mr 
Holmes gave further informatiim on an ancient silted up stream 
course which flowed between the high ground of Worley, 
Billencay, and Maldon on the one hand and that rf Laindon, 
Rayleigh, and Althorne on the other, into the Block water i he 
deposiu of thu nver were coveted fav the highest (oldest) navel 
terrace of the Thames system A paper by Mesux Lomas 
and Kendall dealt with the stnx produced by modern glaciefs 
The first paper on Satuiday was that of Prof Marsh on some 
!■ nropean iJinoMurs He exhibited a diagram ploang Amenean 
and European forms side by side and showing that the European 
types filled up g^ m the Amdkfean senes In many or his 
restorations be difiaed decidedly flrom those which have been pro 
viously published, some of which he choiactensed as beu^ uke 
nothing " m heaven above or in the earth beneath, or m the 
wsteii under the earth ’ The Connecticut Tnaisic feiotpnnts he 
attnbuted to Dinosaurs and not birds The Committee appomted 
to endeavour to recover the misaug portions of the CeUoaaurus 
dceleton in the Oxford Mnseum bu been unable to cony out 
their work withm the year, but they had now determined on tbeu 
course of action, and obtained the reqnisite permusioa, so that 
they hoped to complete the work before the Liverpoid meeting 
Mr Montagu Browne commnmcated a descnption of a sec^ 
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«m Uu. new Mancheeter, Sheffield, eiHl Uneolnshire Rulway, 
expnaiiig Khxtic weki m NotUnghamriure, and gave a lift ot 
foetiU denvcd from these beds. 

The fiiit part of Monday's siltuig was devoted to WPen by 
autbm from trance and Belgram M G F Dollras con 
sidered that in Upper Tertiaiy times there were two gi^ seas 
in Western fr«iope, one was to the east, not vere &t from 
Eastern Enghnd, in Miocene tunes, and extended over tlu. 
Netherlands and North Germany, the other, or oM Atlantic, 
was to the west of Ejigland, and extended m gulfr mto France 
and Portugal, probably communicating with the Mediterranean 
Sea akxig the Guadalquiver Valley In Pliocene times the seas 
occupied similar ponbons, but the land was rather higher, ai^ 
agulf on the Athmtic sule appears to have reached Cornwall 
The English CImnnel was clcaM, and the Eastern Seaappears to 
have bm open only towards the north. M Van den Broeck s 
paper described the present stiOe of kiMwIedge of the Uppcu Ter 
tiary strata of Belgium He had determined that the Upper Oligo 
cene strata did not exist in Belgium, but that the Upper Pliocene 
was probably present there He concluded that the line of 
manA of the Miocene fauna was from east to west, for Miocene 
forms present m Belgium were absent from England That the 
Mweene formation had been once (wesent in England he inferiM 
from the fact that half the Belgian Mtocene fauna was to be 
found u the Coralline Crag A communication from M M 
Boule desenbed the finding of remains of EUpkat mimlutMitt 
and S m assocution with worked flints, some of them 

of elaborate workmanship, but others of St Acheul type, and 
mammoth tusks, one of which was a 85 metres 10 length , one 
fluit was found under a tusk of E menduHolu 
Prof John Milne s report on Japanese earthquakes was given 
in full to Section A, but a short account of hu work was com 
municated to SeetMn C The author has prepared a catali^e 
of 8331 shocks recorded in Japan between 1885 and 1893 The 
instrumoits used have recorM earthquakes which mutt have 
travelled ngfrt through the earth with a velocity greater than 
if Its interua were composed of glass or steel They also mdicate 
movements corresponding with variations in barometric pretture 
and stnmg winds, and even a diurnal vanatum possibly due to 
the evaporatun of moisture and the condensation of dew 

Dr H J Johnston Lavis reported on the activity of Vesuvius 
dumigiSps (The subktnrice rflus report has already lypeared 
m NATuan for August 8) The Committee on coral reef explor 
atton presented an mtenm report on the negotiations between 
the Royal Socic^ and the Admiialty as to banning the work 
of sounding and bonng Mr Osmund Jeffs reported that a 
number of the geological photographs collected by nu Committee 
had found a home at the Museum of Practical Geology in 
Jermyn street and that the rest would shortly be deposited 
there Pnntk to the number of laoo had bem received and 
catalogned, but numerous localities, and parbcularly the Eastern 
Countin, were as yet poorly reprisented The report contained 
some valuable recommendations for the apparatus suiUble for 
contimung the work, and the Committee proposed to cai^ on 
Its collection, and to make special efforts to induce local societies 
and individuala to fUlupthenlanksin the coUectum, and to make 
It a thorough photogmpluc survey of geologuml idienomena 
throu^iont tk Omted Kingdom A valuaUe appemix to the 
report contained a list of such of the photographs as had been 
employed m illustrating geological works ^ Hatch’s peper 
on the aunferoos conglomerates ofthe Wit watersiand showed that 
gold occurred only u the matnx of these rocks, and not m thi 
pebbles, it had prnhably been introduced by subsequent infil 
tratioa Mr E A Waltord, in a report and paper, desenbed 
the succession of limestones, clay*, and asndstones which have 
been leveekd by smking between the Skmesfleld slate end the 
Inftnor Oobte in OxibiAMre, and traced these divisioDS north 
west and south east, coerelatiiig the upper calcareous divisioo 
with the Eullonian, and the middle sandy divinoo with the 
Northamptonshire Estuanne tenea. 

The early part of Tuesday was devoted to papers on deep 
bonngs, and the later part to work chiefly on invertebrate pal* 
ontol^ The Preddent desenbed tM succession of rocks 
zevealM by the expenmental bonng at Stutton The section 
which beau dietop of the next column gives that succession 
The lowest rocks are hkely to be of Carboniferous or Silurmn 
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Drift (rtver gmvel) 16 

London clay and Reading beds 54 

Upper and middle chalk 7 *» 

Lower chalk, with very gbuiconitic mart at the 

base (almost a green sandstone) ijdl 

Gault 4» 

1^] coccHC rocky with a high dip 
Mr J Erancis cave the methods and results, huherto unpub 
lu^ or incorrtotV stated, of the attempt to determine the dip 
of strata ma with m deep wells at Ware and Tumfoid After 
rmecting vanous msgiietie and mechanical appliances, the 
following device was hit upon The bonng tools were lowered 
with extreme precautions to prevent sny torswD during the 
lowering, and 1^ means of stedi pmnts connected with them the 
directum of a known diameter was marked by vertical chases on 
the circumference of the core while still tn sM, donng the 
raising of the tool no twisting occurred, a wax mould m the 
top ofthe core lu stiA was then taken, and agam the lowenng and 
raisiDg wen. done without twisbng The core was then broken 
and l^ed, and by means of the dlameUr marked on it iw ri/d, 
confirmed by a known bne on the wax mould, the directum and 
amount of dip ass aecertaincd 10 lest the method the bonng 
was continued, and after the top of the core had been ground to 
a fliu sur&ce, steel punch marks along a known diameter, mam 
tamed by careful lowenng and raising with the ssme precautions, 
were impressed on the surfru*, aiul i^n the core was broken 
and lifted 1 his observahon was within a degree of the pievums 
one, so that there is probably onfo a negligible error, or none, 
m the observations ITie dip of the Silurian rock at Ware at 
8a8 feet below the surface was i' west of south, at an angle of 
41* Similar expenments at Turnfbid, earned out with rather 
less success, gave the dip of the Devonian rocks at 994 feet as 
17* west of south at as from the bonsou These oina com. 

I s^d with those of the Secondary rocks off the Wealden axis 
The south easterly dip whuih hat been published for one of 
these instants IS mconect Mr Harmer, in a paper whidi fol 
lowed, advocated that the survey of deep seated rocks by bonngs 
i^ould be systematically earned out In the Geological Survey, 
the expense beiog provided for indirectly hiy the appreciation of 
real property, and directly by royalty, wherever success attended 
the operations 

Prm Claypole desenbed some whole speamensof CHidodonts 
from the Ifovonum rocks of Ohio, whudi showed that many 
species hitherto defined from single and isolated teeth can no 
longer be maintained The Upper Devonuin shales of the same 
r^oD have yielded many genim of huge PUcoderms, the head 
m Dtttukthyt measured from a to 3 feet m length , TUamekt)^ 
was still longer and the jaws of CergtHuhtkyt alone measured 
34 inches in length, ending in teeth or pomts from 6 to 9 inches 
in length All these genera are cloaely allied to Ctecufnu 

One of the most important papers of the meeting was that by 
Prof Ntoholson and Mr Marr on the Phytogeny itf the Grapto 
htes They are led to believe that a character of essential im 
portance m dealuig with the eUseification of the Graptohtes, and 
one whu.h, m all probabihty, indmates the true Ime of descent, 
IS found m the shape and structure of the hydrothecse, the pout 
of next importance as indicating genetic relationship being the 
“angle of divergence ' These views are illustrated by refmmce 
to forms belonging to the “ geneim " Bry^raptnu, Dtfbgrafiia, 
Tftragraptui and Dufymaftraphii, whfdi appear in turn m thu 
sequence Out of nine Tt&vgraj^ (and the authors know of 
no other forms referred to this genus which are represented by 
well preserved examjdes), eight are closely lepresented by forms 
of Dtcfymtgnpdu, whtoh are closely comparable with them as 
regards chara^rs of hydrotheem and amount of “angle of 
divergence,” whilst the mnth is comparable with a Dtirmt- 
graftHt as iwuds “angle of divergence” only Moreover, 
four of Ibe Tetragraptt are compumble as regards the two 
above named important characten with forma of Duktgrmpfns 
and Btyigraflm with eight or more fanmehes, and the 
authors confidently predict the discovery of forms betongug 
to these or closely allied many brancEed “genera,” agree 
ing with the renwining Titixlgraptt in what tb^ rag^ 
as essential characters. They give details dwwing pouts 
of agreement of each group oT the vanoua aenes, inclnd 
ing a two branched, a four branched, and a many bnnebad 
form, and pout out how difficult it is to understand how the 
extraordinary r esemb la n ces between the vanous species of 
Tttngrefhu and Dufynugn^ttu (to uke one eaample) have 
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5™“> '““•By wppoied, all the Hpeciet of • “geoiu have 

aac^ed ftom a common anccittal for each gennf, m the one 
cw branched, and m the othtr ca«e two bnuu-hed On 
the other hand, it u companUlvely easy to explain the more or 
ie» tunultaneom existence of forms possessing the same number 
o f^stipe s, but otherwue only distantly r^ted, if they aie 
diHerent ancestral types Phenomena somewhat analogous have 
been detected amon^t the speues of Ammomtes and Brachio 
lX)ds holloaing these infoances to their legitimate conclusion, 
tte authors point out how “genen, liUe Dtplagrapiut and 
M0H«graptHS, may contain representatives of more than one 
' family of gra^olites according to the claisfication now in 
vogue which would account for the great diversity in the 
charaLtess in the monograptid hydrotherre 
Messn Garwood and Muir foilowtd with a paper on the zonal 
divisions of the Carbomferons system The following zones arc 
recognised by them — 

Zone of Preduetut c t edeihurginsu 
„ , lahtnmtis 

, glgCMitUS 

„ Ckoneift papthauacut 
,, Sptnftra oclophcata 

Mr Garwood has traced Iht. zone of P UUuitmus occupyingthe 
nme pc sition relative to that ol P gipmttus from Settle, m 
Vorluihiie, to the Northumbrian coast near Howiclc Bum In 
conclusion, the suthors hope that their work may be continued 
by a Committee and one was appomted by the Section and 
cnnbrmetl by the General Committee of the Association 
Prof T Rupert Jones m the twUfth repenrt on Paleozoic 
Phyllopods, gave, a r/sinu/ of these organisms referred to in 
previous reports, and appended some valuable notes and two 
tablui tqi Prof Lapworth of which tht first gives a general 
correlation table of the Lower Paleozoic rocks, the second, the 
horizons of the chief speues of Phyllopods A thud table gives 
1 list of the geological order of species After hearing interim 
reports from the Committees on Luiypterub, and on type 
spramens, the Section listened to a paper by Or Woodwud 
on Decapod Crustaceans from the Cntaceous rocks ^ Vancouver, 
in which the following new species were described CaUumatsa 
WhUeaMMitt, Pahtoctrystit Marvfyt PJagttpJUJialmiuff) van 
emertnut, and fftmoltptu huMrdsom Many of th^ forms 
ipproach contemporaneous f uropean types Tm closing report 
was that on erratic blocks Ihe Yorkshire Boulder Committee 
and that of the Hull Geological Society are nomoting a 
systematic survey of the ground Ntw work has also been done 
in Linculnshiie, Shropshire, Cheshire, South Wales, and Ireland 
A very pleasant feature of (his year s meeting has been a 
senes of afternoon walks or drives, cg^ully planiMO the Local 

Secretary, Mr Ridley, in many of these the Pieaident took the 
leadership and several membem of the Section attended The 
list of th^ included Bramford, Spruughton, Orfbrd Sndboume, 

S id Chilletford, Woodbndge and Sutton, TatUngitone 
, hoxhall, and Cromer At several of thiae locahties 
ms had b^n freshly scarped or reopened by the Local 
Committee and by the landowners It is much to be hoped that 
in future similar oppoitumties maybe afforded of acquinngas foil 
a knowledge of the geology of the neighbourhood in winch the 
meeting is held 

ZOOIOGY AT IMF BRITISH ASSOCIATION 
A S this Section was occupied wnth dredgiim excursions on the 
Saturday and Wednesday, only four days were available 
for sectional meetings, and as the number of papers and reports 
to be discussed was large (nearly fifty), the sittings wrere con 
unned hUe into the afternoon The majority of the papers 
dealt with marme roological subjects, and fishery questions 
received special attention 

After the Presidents address on Thursday, the following ' 
reports of Comimttees were taken - 
On themaiine zoology, botany, and geology of the Irish Sea i 
The report deals with mne dre&ng expeditions held dunng the 
past year, and dtscuises the additions made to the known founa { 
Statistics of the dredging results an. mven to show (i) the 
relative nchnets, per haul, of thi shallower over the deeper 
waters, and (s) the relatively laigc number of genet* repre 
sented by the species in one haul, pointug to the conclusion 
that, as a rule, allied specie* are not found together The sub- | 
manoe deposits round the Isle of Man, and the cutsents of the 
Irish Sea are also discussed « 
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On the migiation of birds The nine years obaervatum* are 
now being tabulated for pmentation at next meetmg 
Investigation of the zoology of the Sandwnch Island* Valuable 
cotlectioiis are bang made and brought home, and unless theM 
are made now they can never be done, u the extmctioa of 
of the present fimna is not only inevitable, but will be immedWl 
Research at Uu. Zoological Statwn at Maples. The Bntlib 
Asiiociation table has bm occupied bj Mr M O Hill, who 
has been mvestigating the maturation and fccundation of the ova 
of Lchinodermata and Tunicata 
Research at the Marine Biological Laboratoiy at njrmouth 
This Committee have enabled Miss Florence Buchanan to work 
ont the blood forming organ m tho larva of Magelona, Mr E J 
Allen to work on thr nervoos system of the embryonic lotater, 
and Mr Snmner to work at the bchmndenn fonnaef Ftymouth 
Invesbgaiion of the fiiuna and flora the West Indian 
Island* Ihe Committee reported upon the progress made in 
working up the collections 

On an Index Generum et Speoeium Animabum In Mr 
Sherbom's hands the Index i* making satisfactory progress 
On the physiokigicat applications of the phemogtaph. The 
Committee are studying the marks on the t^Ilnder d the phono* 
graph by nucrophotographa and by recording curves, and they 
proixML to make these available for philological purposes m the 
of dialects 

The following papers were then taken t— 

On the Stereomithes. by C W Andrews They are a hetero 
geneous croup of extinct bir^, found m Patagonia, whose chief 
jioints of rtscmblance lit in their large sits bM reduced power 
of flight Some of them, at least, have no spsoal affinities with 
the living Ratitie Th^ are not repre sen ted m Luropean 

Facts and rcHtctioni on budding m compound Asadians, by 
IW W L Ritter fCahfomia) The author argues far the 
polyphyletK ongm of the compound Asadians, he considers 
that there is no homologue of tne '* epMardinm ” of CiaetltMm 
in atber Gtedtma or Batryllm, he auggestt that budihiig has 
arisen in small Aaoduuis as acompensaaim for di m i n is h ed power 
of sexual reproduction, he believes that physiological necessitie* 
have modified the course of developuient by budding, so that 
the endoderm now producLs some organs ongjnaUy formed fitooi 
ectoderm 

A new closuficabon of the Tumeala, by W Gsrstang The 
author gave his reasons for piopoong to modify the claaufica 
tions given by Ilerdmon and by Lahule, fay adopting some itf 
the features of each scheme In the main he proposes to frfliow 
Ilerdman in the pnmary divisions, and LshiUe in the sub¬ 
divisions He connderk Pyrtsama to be related to the pelagia 
forms such as Safpa, snd not to the fixed A s ad ia ns He makes 
use of the branchial ssc largely m dasafication Thu paper 
gave nse to an mteresung discunon 
On the presence of skeletal elements between the mandibakr 
snd hyoid arches ofiSfiuawiiiw snd ZwMMrjzu, sndonthepn 
sence ofa sternum m fi&TiwrilMx jrzsrar, Dr P White 
On the Cnixlonta, by Prof W B Scott. This and some of 
the otha papers gave rise to conuderable ducuision, and the 
Section did not adioum till about five o’clock 
In the course of the day k proceedings tt wss moved by Pretf 
W A Herdnian (President of the beetion), seconded by Dr 
F L Scister (past President), and earned nnammouily, that the 
soologists of thu bectioD desire to present to Dr Jabn Murray 
tbar congratulations on the complatiatt of the CMaOnittr 
publications and their best thanks Mr Us splendid services to 
saence Thu resolution was duly conveyed to Dr Munay, and 
a lata of thanks from him sraa recched by the Section later 
m the mgfting 

Friday wwidevoted to papersesiA discnseioas on the rnanne 
fishenes Prof Mclotoehiu off unlh a paper on eome of the 
resalte of scientific investigttioasaa applied to the ftehenes. He 
gave a useful summary of what had been efltoeted by the Scottiah 
Fishery Board; he ^wed that the three mile Umit was m 
Riffiaent to protea the spawning fiOief, and in oondnnon urged 
that loenufic mvestigations on the fisheries should be cained 
oat by Government and rmt be left to Umverstties 
Prof Haddon followed with a report on the Royal DuUia 
Society * Fishery Survey, and also jjuve an aeoount of the 
Fuhea School at Rings^, near Dnblm He pomted out the 
special oondition* of the Iruh fishery grounds, the lock of access 
to mukets And of dih cuniiff ■*■*****• on the weiL 
Dr Bsshlbfd Dean (U S Fish Commission) gave an aoooant 
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of oyster cultural methods expenmenu, and new proposals 
He pouted oat the dtfhculties u “ spat' collecting, and showed 
that if these could be osereoroe the problem of raising oMeie | 
successfully would be solved. He dwelt on the effects of bad ! 
aeration, im d changes of temperature, and on the difliculty m | 
retaining the embryos in closed areas, such as the mart Made > 
at Taranto and the Br^n^ylalte in France hmall) Mdis 
iussed the cultural methods recently patented in the United j 
States 1 

Prof W A Herdman and Prof R Boyce gave a paper on 
oysters aiul typhoid, in whuih they explairiM the uvestigations 
they had made on the normal arid abnormal hfe conditions of 
the oyster, including the efIiKt of j^hogeAic organums The 
oysters were laid down in vanous kinds of water, and fed on a 
variety of substances, both u the laboratories at Liverpool and 
also at the Port Enn Biological Station Some of the results 
obtained are the bcnclkial effects of aeration, the supenonty 
of natural food (protophyta, &.e ) over artificial (oatmeal, &e ) 
the deleterious effects of stamiation great toleration cS. sewage, 
inimical effect of typhoid fiecal matter, the identification of 
Banllus typhosus in oysters fourteen Am after ufection The 
observations are still m progress and a ^mmittae of the British 
kssocution has been formM for the purpose of carrying on the 
investigation 

I>r H C Sorhy read a paper on the oyster culture in the 
Colne district, which sras to be vmted by a ixurty of /oologists 
from the Section the Wednesday following He desenbed 
the grounds where spat was obtained, and the celebrated 
PyeflMt creek where the “ lutives' are fattened for the market 

Mr T T Cunningham gave the last of the fishery papers on 
fish and fishing grounds in the North Sea Thu author du 
puted the idea that the great quantities of young plaice in the 
eastern parU of the North Sea arc derived from the spawn and 
embryos earned across by currents, snd that these pluce when 
they grow large supply those parts of the North ^ that he 
furAer west He su^ests that the plaice on the Oerman side 
are a smaller race, and that they correspond in dutribution to a 
tract of warmer Atlantic water He ur^ the necessity for a 
scientific investigation of the North Sea fishenes, and for 
ex|ienments in rearing young food fish in artificul ponds A 
discussion followel in which the authors of the papers, the 
Ihesident, Mr Alward, Mr A O Walker, and others took 
part 

In the afternoon a discussi m took place on xoological bibli > 
graphy, opened by l>r Ilasaland hield with an account of hi* 
scheme for the establishment of an international bibliographical 
bureau, to be located at /unch The oiganisation u now nearly 
completed, and the bureau i* expected to start work m January 
1890 Dr hieldasks England to form a National Committee 
to organise a service of correspondents, and to give a grant 
toWitfds the Bureau A Committee of the British Association 
has been appointed to consider the matter and report 

Dr Fieiu also resd a paper on the date of publicatiin of 
roological papers, m which he urged that the dote of dtstrsiutwH 
be adopted as “ publication 

Rev T R R Stebbinggav- 

in zoology proposing that an _ __- _ 

into a succinct form all the moat mdupensable knowledge m 
each branch of zoology 

Prof O Dilson (Iznivain) desenbed the septal organs of 

Owtma fuss/ermis Prof 1 Y E^worth read a paper-*— 

statistics of wa^. and Mr W (Tarstang exhibited a i 
and efifenent colfactuig reservoir for the surface tow net 
tow net was expenmentad with on baturday s dredging ex 
pediuon and svas found to work sery satisfiKtonly 

On Monday forenoon. Prof L C Mull gave an account 
fiHustrated 1^ the lantern) of our present knowledge of the 
ca u ses and conditions of insect transformation He pomted out 
the fundamental dutinctioa betwemi the metamorphoses of 
insects and those of other ammals The metamorphoses of 
marine animals were larvsl, those of insects adult inctaimir{diotes 
—the ndgotory sum being late in the bfc In insects the 
nrigntKm ume nnMMku by the adult the feeding by the 
young This cansed considerable difference betureen fliese tiro 
stages, the adult insect becomum more add more highly organ 
ned and speciansed and the larva more and more degenerate 
Thu marked contrast brought about the necessity for a quiescent 
pupa nage between Thu paper led to some discnsswB on 




Dr H. 9, Sbrby exhibited a senes of manne ammals caught 
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m the Suffolk estuones, and mounted as lantern slides after 
vanoui methods orptepontioa 

Dr Sorfay gave an account of his appaiatni for catching nunute 
manne animds, and for the number of oiganisms m 

given quantities of sea water 

Dr F Prankland read a paper on conditiems affecting 
bacterial life in mer uater, in wnich he showed that in a senes 
of monthly observations on the svoter of the Thames bacteria 


entangled, 

bunwmi 


three umditionk which mi^t affect the boetena. and which he 

.. ' temperature, sunshine, and the volume of 

a poiverfiil germicide, but its effect ceases 
dei>th in muddy svater The amount of microbes 
was muna lo v iry with the amount of flood svater Storage has 
1 very beneficul effect in punfying river water from bactena 

Prof A C Haddon mside an appeal to zoologists to urge np m 
Government and saentific socieUes the necessity for an imme 
diate exploration of oceamc islands of the Pacific He pomtui 
out that the great depths of the sea would remain for long 
unaltered that the Antarctic sras probably not undeigoing any 
rapid change but that the fiiuna and flora of the uKnds, and 
the customs f their inhabitants were all undergoing change 
from year 11 yesr and therefore ought to receive our first 
attenb m 

A paper on the Coemd-e of Ceylon, by Mr E I f.reen, 
illustrated by Ixnuliful plates, was read by Prof Howes 

Dr II O 1 rbes gave a paper, Lnticisms on some i»ints in 
the summary of the results of the ChaUengtr 1 xpedibon m 
which he dealt with the supposed greater sire of the sun in 
Cxrbonifeit us limes and slso with the views of Ur Mumy in 
reference to the occurrence of similar forms in Arctic md 
Antarctic rcgi ns hinally he pointed out that the evidence f>r 
an Antarctic ontimnt in Tertiary times is really supported by 
the ChaU Hiiir ollettions rather than the reverse is held by 
Dr Murray 

A pnper >n the marine &una of lloutman s Vbr dhis Islan Is, 
West Australia 1 y W Savillc Rent showed that the anomsli us 
character if the fiuna of Abrolhos can only be ace unted f ir liy 
the assumption that m ix-ean current setting in from the 
equatonal Indivn Ocean (lenetrates as far south is this islan 1 
group 

Dr Greu; Wilson read a paper on hereditary polyclaetylism, 
and also one on the reprodne ion >f the common crab Dr 
Wilsin WAS )f >|)imin tint an increased sire limn w uld be a 
very distinct pr ilection to the crab A clc se time it the end 
of the yev would protect the female at a time when there ts 
most destrueb o 

On Tuesday 1 rof Lloyd Morgan gave an account of his 
expenmints on insUncti n ^ung buds He reared ) oung moor 
hens chicks Ac for the purpose of determining how fiur the 
activities of loc mouon (swimming diving, running flying), 
feeding bathing kc are instinctive or congenital, and how mr 
their oehnueness is a matter of individual acquisition It was 
found thit limidilv had a congenital basis but was perfected by 
individual ocquisiuon There was no instinctive avoidance of 
inseets with wanung colours but such avoidance was rapidly 
acquired by the mhviduol There appears to be httle support 
for the viewr that what is individually oequired is then pvssed in 
by heredity 

Dr Bashfird Devn gave an exhibition of ova and larvx of 
Amus Lepsdost us and Actpeusrr, with some notes on the early 
development rf the Ganoids, in which he brought out that 
Embrwiogy supports the views denveil from I akeontology 
Dr Dean considers that Lepsdosttus is the oldest or most 
pnmmve, and Amm the form which comes nearest to the 
TeleosU 

Dr Otto Maos (Munich) discussed some questions relatmg to 
the morphology and dutnbution of Medusie He exhibited 
some plates of supposed deep sea Mcduwe from the Albatross 
expedition shownng the prevalence of a purplish tint, which he 
Mfqwsed lo be the compleinentary unt to the green {fiiosphot 
escent light mven out many deep sea ammals 

Mr J E Moore’s paper on mnnatogenesis m buds, 
diowed that the spermaUc dements m pigeons have a marked 
tendency to form multmucleate masses The whole oonrse 
seems to correspond more closely with eUsmobranchs than with 


He showed that there were two types (i) Proterostyhe, il- 

only m man and marmosets, and (a) Oputhostybe, known only 
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m rabbiU awl aome other rodents, ..r-r - 

^ the development of the teeth m certun InaecUvora by hi 
7 o*' poUon apparatus of certain maWe^, by 

(t S West, on the value of m^^ogy in the claoi/icatioD of 
uimali by > G Panotu, aiu) on ultiincte wtal nmti, by 
Nina Layud, concluded the wdnury utbnga of the 


Section 

A notable featUK of the meeting v 


I the very sucreufiit 


chartcrid from the Railway Company fir c^edging outude 
Haraich Many hauls of the dredge, and of vanou* forms of 
to« net, both suHace and bottom, acre m^e off the Nare md m 
tilt neighbourhood of the Gunfleet bank large quantities of 
matenM were obtained, including repreaentatiTes of most groups 
of tht Invertebrata The specimens mcked out were arranged 
in I numlier of huge glass jars and on tht return jtumey 

I rof Tltrdman gave a demonstraii n on the most intertsling 
forms obtained On Wednesday the i8th the second roolugicM 
excursion took place to Wysenhoc to inspect the Colnt Oyster 
hiiihtry by invitation of the Mayor and O>r]>oiation <f 
Colchester The party were taken cn biard the new steam 
oyster drelger of the huhery B art! and hauls of the dredges 
wereobt lined At vanous points in the estuary of the Colne in or ler 

II show the c mdiUon of the oyster ground large quantities 
of the 1 jlyA in AUfontdinm ^latiUDSHm and of cimmor 
Aseidiaiis es|ieciallv 4scubtUa tii^tiei were founi assoeiatel 
with the rysters Ihe steamer then proceetled to the iyefltet 
ereek where three millions of the famous Citchester ‘names 
are n yv fattening here the [virty landed and inspected the 
jiAcking sheds where thej were entertained to an oyster 
funehe n On returning t the steamer dredging was again 
Parried rn further town the cstuarj s is to set as much as 
I ssihl of the groun 1 and thi differe it ages and conditions of 
the jstcr Lsery ficiht) was given to the party for eaamtmng 
this iinixrtant fishir} and a m st favouiwble impression was 
lereived if the healthiness of the ground the purity of the 
w atcr an I the excellent conditi n of the stock 


GFOORAPITY AI PHr hRITISH 
ASSOLIA nON 

'T'llt linUiAiit International Gcograjihical Congresti recently 
held in Lond in seems I > has e iff rded sufficient intelleetual 
dissiiiation f ir must British geogra) hers this year and many 
fiimiliar faces were absent from Sertion 1 Comparatively few 
jwpers were presented fir reading and several of these were 
■earl by the Secretaries as the aulhuis could not aUend It is 
1 ulitful whether papers iirescnted in this way should be brought 
liefoie the Assueiation for four disrussion is impossible unless 
the author is present to sui>purt his arguments and answer 
questions 

If Section h retained its usual pnpuhnty this year—and the 
laijm lecture hall was orrasiunall> criwded—it was nit b^usc 
I f the sensational character of the communications niiule there 
was not even a lidy traveller t rea I a pajier A charactenvtic 
if the meeting was the exception il scientific value rf the jupers, 
which dealt less with exploration than with research 

Uunng recent years the 1 resident if Section L has almost 
always i^n a practical geographer with a commanding kn iw 
ledge of one branch of his subject and thu year the succession 
was worthily i^eld by Mr H J Mackinder, the Reader m 
Geography at Oxford, whose experience of higher education in 
geo^phy enabled him to formulate a scheme for rcjtoring that 
science to its proper plane in a rational umveraty system The 
older nmvenitics have not responded as was expected to the 
proposals of the Royal (jeoerapbical Society as to the insbnition 
of Chans of Gcompby, and the tune seems to have come for 
the Society to take a mA departua either independmtly or in 
conjunction with a new university not Umd to ttie value of the 
expenment which has been tned and fimnd satii^tory m 
Germany A Committee of the British Asiociatian has been 
appouM, withont a grant, to investigate the teaching of 
nogiaphy m this country, Mr Mackinder being chairman and 
Mr Ilerbertson secretaiy 

The President s contention that geography la not “ the anence 
of all thingi,’ but a correlating atud> dealing tnth the resaha of 
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all sciencea relating tc the earth from a apunal atandpoiDt, waa 
driven home by many of the pajiera preteiitud to the moating 
Mr W B Blaikie demonstratea his greatly Improved 
coemoephere the aatrnnomical relatKwia of geognqihy, the com 
bination of a terrestrial globe with a tranaparenl celestial gloI|a 
on which the constellations are printed, forming a great advance 
on the old armillary sphere, while the inraious device of re 
moving 1 celestial and terrestml hemisjmre allowed of the 
working of plane proldinu on the section as itedlly as of 
qihencal problims on the surfiue of the outer sphere 

Climatology was diacusaed m the rejiort of the Comnutteeon 
the climate of tropital Afnca which was presented fay Mr 
KavenMem the chaimian It shows the rcsnlualready obtained 
from the six staUons in tropical Afnca equipped by the Asaotaa 
non The Committee was reajipomted with a small grant and 
wnth a change of secretaiy Mr 11 N Dickson taking the place 
of Dr 11 R MiU 

Dr John Murray gave s sketch of the central problem of 
ixieanogiaphy—the circulation of the oceans , and the Section 
instnicted Hit Preudenl to wnle t letter to Dr Murray con¬ 
gratulating him on tht tomplition of tht CAaUetifier Reports, the 
most import lilt coninbutim to physicsl geography of recent 

Mr tl N Dickson summarised the result of the recent inter 
natonol olistrvati ns on the North Atlantic, in which he took 
jiart vnd t y the ai { of lantern diagrams showed that tht dis 
tniNition of the ttm| erature of the surfoum water was intimately 
assocuted with the distnbutiun of mean atmosphtne pressure 
ovtr tht ocean and that t nsequently the temperature of the 
Atlantic iraltr was an important factor in determining the 
weather as well as the rLmatc of Western Luropt 

Mr A Trtv ir Battyc rea 1 an interesting paper on the 
stru{a,It fir existence m Arctic regions dealmg with bio 
gtugraphit il problems hut unfortnnatel) there was no time to 
discuss It A biological discussion wmch grtstly pleased the 
audience Inil was ptrhsps somewhat inapproj^te to the 
Section arose m Mr Uorchgrevmk s paper descnfaing his 
recent expenenrts m the far Smth and a proposed plan foir a 
private Anurctic expedition Sir Josi^ Hooker, the veteran of 
Ross s Antarctic voyages who was reedn^ with great enthusiasm, 
referred to his adventures m the Antarctic seas and while con 
giBtulatmg Mr Borrherevink on his work m the Norwegian 
whaling trip expressed little h pe of great results folfowins t 
pnvste expedition Sir William Mower had the mteung with 
him in deelonng thst no more attempts should be made to send 
ont ships f n the pretext of bwking tor whales or seals hut xrith 
the h jit of gamine si lentific intormation 
Tht return to Vardo cf the H'ltidmtrJ sfter landing Mr 
Jackson in I ranz Josef Land occurred during the meeting, and 
Mr Montehorc Secretary of the Jackson Ifonnsworth expedl 
tion, gave a bnef sccount of the stvrt of the land party 
In the historical asiiect of geography Mr J L Myna con 
tnbuted a diseussi >n of the maps of Herodotus, which enabled 
in interesting conimst to lie dnwn between the 1) >rwn methodi 
I f the aneient wr rid snd Ihe acientihc induetions of ttsdkty 
The papers descriptive of exploranon dealt with Afnca and 
Asia Captain Ilinde s experiences m the C ongn btate, and Mr 
G {■ Scott 1 lliot s admirable expedition for the Kientific study 
of the Kuwenron region have already been before the public in 
other forms Mr H & Cow per a journey thruu^ Tarhuna 
and Ghanan in Tnjioli was new, and the arohaologjcal features 
w) ich be rbserved seem ti be deaefViqg of further study 
The Rev W Weston gave one of to most valuable travel 
papers—in account of his expIontMiM m the Japanese Alpa. 
This range occupiet the centre of the largest island, with summits 
nsmg to elevations of iver 10,000 feet The loowfoU on the 
western side is enomous on acoonnt of the moisture m the 
prevailing wind, while the eastern side of range renuluis 
compaiatively free of snow AlSso^ the snow hne in tnmmer 
IS as low as 7000 feet m places, there are no signs of glai^ 
action The volcanic mountains abound m liot mineral springs 
of high repute os baths, and ores of copper and silver are mined 
in several places Ihe dora and fiuina ate both nch, and the 
people retain their anoeot pohtenewand hospitality, whUe many 
curious customs and behefs survive amongst them 
Mr John Dodd, who was not aUe to be present, sent an 
exhaustive memoir on Formosa, where he hod resided from 1864 
to 1890 As a trader he had been much m contact with the 
abonginal tnbes of the mtenor, and he gave a graphic account of 
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thar mode «f Ufi uid thaur rdaboiis wltli Uw ChmeM ooloakta 
The KKWicei of the Uand wete doenbed ud theproepeettof 
foiemii trade d t i o i me d Frofa^ no Ewnpaen li eo wdt aUe 
as Mr Uodd to speak fron eapeifence o< the latest srrnssinii to 
the emipe of Japan 

Dr A MancM drew atteatkm to the Mofpaiihy of Rnaman 
Asb cspecntlljr with reforence to the Stbsiiian nJlwa* 

Miyor Iferrat ■*> epttorae of the srork of the smith 
InternatMdi Geomphical Caramas. 

Mr MiUerChris^ directed tta attention of Monraphars to 
the remote idet of Koekall off the srest coast of Sootlsnd wMeh 
has never bean properly studied and he soaested that it wonld 
be a nod field of research for a hardy raftsman Thu paper 
provoked a IivelT disetissiOD m which the vahie of Rockaft as a 
weather forecastliig station was referred to and the practseal 


diffi^ties in the way of ntili«nf{ it oonsidmed 
The Section anthonsed the President to write a letter of con 
dolenee to die parenU of the late Mr Joseph Thomson express 
mg the hiA opinion umversslly held as to the value of the work 
he did in Africa and the warm aAction with which his genial 
personality was regarded by every geographer 


Comnuttee shows that the work of technical edi 
developed and mostly in the right directum Mach of the 
instractum given was of a very elementary character but this is 
put what u needed by the type tA student for whom it is to 
tended It u aatisfoctory to note that a course of experimental 
aetenee was followed fay a number of teachers The instractioa 
was confined almost enUtely to expernnenta suitable for class 
demooMiatioo and where possible for repet t on Iw evouim 
school jrapila The words of Mr C H Bothamley the Direc 
tor of Tednucal Instructum in Somerset as to the use of such 
practical work are worth repealing here Since the ch ef 
object of science teaching in evening schools u not so much to 
impart a knowledge of uiefiil focU (though that u important) 
aa to tram pupils to use their eyes m their daily occupations to 
observe aecuiately and to reason correctly from what they have 
observed it uclear that if thuendu tote attuned thepupds 
must see thmgi for themselves and not simply be told things 
and the aperimental proofs must be complete tod tl e mason 
ing based on them must be sound We will go farther and 
say that the only real scienbfic knowledge u obta ned not from 
aeemg expenmenU performed but by do im them Qear and 
accurateriamdemonttntions are undoultedly gold but prac 
tfoal work earned out by the pupib themseliet is far better 
and ^ more fiiAties that are given for such work the firmer 
will be the foundation upon wh ch a lupemructure of technical 
education can be built 

Amoko the recent appo ntments we notice the following — 
Ur A HeydweiDer Pr vat docent in Phynci and Physical 
Chemistry at htrsssbuig to be Extrsortonaiy VnAemot at 
Breshu Dr Leo Cruenhut to succeed the Ute Prof Borg 
Laboratory Wiesbaden Dr 
K W V Ualla Toire Pnvat docent in Zoology at Innsbruck 
to be kxtiaoidinaiy Professor Dr K Zwkler to the full Pro 
iestorship of Flectroteefanelagy at the BrUnn Technical Hi^ 
Sjdiool and Dr Dxieslewskl to a wmilar post in the Teehtuee^ 
Uocl«hule at Dr fc Yung to succeed the late 

^1 Vogt M Profem of CompanUve Anatomy and ZooWy at 
Geneva Dr B Wdnste n to oe Extiaordmaiy Professor of 
Plimics In Berfatt University Ik Max Verworn to be Extra 
ordi^ Professor m Physidogy at lena Dr Herbert Hunt to 
Demonstrator in Zoology and Mr Vaughan Jennings to be 
of Sci^ 

Dulto » Dr J P Ku^ to the new Hams^ of Fliysma 

SSSESSI&.StU”' 

- •V. reemt Matncnlation Examination of the Otv and 
^ “S Central Technical College seventy era candidates pw 
Mted tbemsehM and sixty two have been admitted to *ttie 
^ ** Solomon to 

whom the Oothworken Schokiship of ;f6o a year and &ee 
cdncatM* has been awarde 1 
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Aeadeiny of Bcieneaa September at —M Ptceau m the 
ehsir—One speeunen of blai^disinoiid turn Brasil by M 
HennMousan The ip e cimen u from Bahia Provlnee aadweigk* 
630 grams (shout 3073 cants) Its surfisee is m part roi^ 
appeamw when sli^tfy mamufied as if gu had escaped thm 
from wbue m a pa^ eoadiBon It resemUea the mieieecoptc 
grams of crystallised carbon ptodneed m the mtenor of suddenly 
cooled silver and iron masses Thu speeimsn is pcnias andhas 
kwt weight nnee removal from the aou to the extent of uxteen 
grains —On the existence of phlonnc jglyeocuiia m tkgs alUft 
section of the ^nal cord fay M R L^ne On the admmis 
tntion of jdilonnne gtyooMiia foUowt almoet es m the case of 
healthy dogs and differs from the latter care merely m the pro 
duetion of a less total quantity of glucose —A brochure entitled 
The actual bn its of our science a presidential address to the 
British Assocution at Oxford dehverM August 8 1894 ly the 
Marquis of Salisbury (translated ly M W de Fonvielle) hu 
been printed m the Compondence of the Academy —On the 
composition of pdlagdine ly MM A B Griffiths and C 
Platt The violet ngment of the Medusa has the 

eomposit on C^lli^NOr and is termed fay the authm ptflag^ine 
It M scduble in slcolud ether and acetK acid very soluble in 
carbon dnlphide and insoluble in water It gves no character 
istic absorpt on bands 
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1 IF BIG 

Jtuiut ion lubig hts Itfi ind fVorJt (iio9 73) By 

W A Shenstone !• I C (I ondon Cassell and Co, 

Limited 189s) 

O those who listened it is now twenty years at,o 
to the F inday 1 ecturc {.iven by the late Prof 
flofmann within the wills of the Royal Institution to 
the hellows of the Chemical Society of London or to 
those who have since lead the report of this eloquent 
ind enthusiastic discourse in the Trinsaittons of the 
Chemical Society the tisU. of prcpiring a new account 
of the life and labouis of 1 leb g would appear to be a 
my diffiiuh one 

But to s ly merely that Mi Shenstone has succeeded 
in th s difticult task, would be scaicelyto do justice to 
his admirtble 1 ttle \olume which hts evidently been 
teiy c irefully compiled ind which while it possesses 
literiry charm of its own gives i clear ind at tlic same 
time critical summaiy of the work and wntings of the 
great chemist which m ikes it for popular read ng at 
ill events prefci ible to Hofmanns brilliant lecture Mi 
Shenstone is e\ idently a m ister of exposition and if in 
teiding through the pigcs of his book the aeientifie min 
encounters one 01 twost iteincnts 01 expressions ofopinim 
V ih vhieh he cinnot igiee he will be aidy to condone 
these delinquencies in view of the generally excellent 
st>lc of the whole And notwithst inding the remark in 
the preface that the object has been not so much to 
dwell upon I cbigs priv ite life as to tell whit he was 
what he did ind why all ch« mists and all those who 
ire versed in the hist 11 y of s lencc idmire and esteem 
him so greatly the liook as i b ographical sketch is 
superior to the keture As pointed out by the author 
It IS quite true md is remarkable as it is true that few 
people nowadays even imong students of chemistry 
know much about I lebig s scientific work and his sen ices 
to the great dep irtments of ipplicd chemistry in pbysi 
ology medicine and agricultuic 1 lebig’s extract of 
meat, I lebig s potash bulbs and I lebig’s eondcnsei arc 
the only things which a present d ly student can usually 
lecall if asked to give in account of Liebigs work and 
these he seems genet illy to regard as trivial inventions 
deserving of little remaik Liebig’s life, cut short is 
one would say in these d lys of general longevity, at the 
early age of threescore ye irs and ten, was full of activity 
The Royal Society Catalogue of Scientific Papers gives a 
list of upwards of three hundred papers published by him, 
of which some five and twenty were issued under joint 
authorship with Wohler his life long fhend and associate 
And the Annalen which to this day are fiuniharly re 
iierred to as ‘ Liebig s contain in the first 165 volumes 
issued during his hfetime all the long array of memoirs 
which embody the results of the researches of the master | 
and his pupils 

Up to the age of sixteen little promise of future 
greatness was given by the restless boy, at once the 
plague of hts teachers and the sorrow of his parents, 
as he was told by the Rector of the Gymnasium. This 
penod of his life, matked chiefly by conflict with his 
schoobnasters, reminds one of Darwins early days at 
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bhrewsbury And examples of this kind of which many 
are now well known, fill one wit|i wonder that the school 
m ister does not yet recognise the need for greater elasticity 
in the prevalent system of education 

The ideal schoolboy is an orderly machine, always 
obedient receptive sut^issive, ready m the picket field, 
ind with real or simulated enthusiasm for football, de 
spising ill other games, and conservative to the backbone 
He IS the dirling of the mister, who sends him home 
with glowmg reports and arms full of pnre books. It 
seems never to occur to any one that there may be 
niturcs to which the clissical languages and history 
mike no appeil who liave not the gift of the mathe 
mitician, ind who do not even care to pliy it cricket or 
football If such ippear in i public school they have a 
bid time of It drigging out then miserable days at the 
bottom of the form, regarded as fools by the masters 
and as mufis by the boys And yet among these school 
f iilures there may be I lebigs or Darwins, or at any rate 
there may be and commonly there is, the matenal out 
of which good and useful ritixens are mode, if only they 
liad a chance to show what they can do 

It IS not surpnsing th it Germany should chtnsh the 
memory of Liebig for to his example ind influence she 
I undoubtedly owes the development and activity of her 
chemic il schools and it is interesting to note the relative 
progress made by the chief Furopean nations in this 
direction In Liebigs youth the supremacy of the 
I? nglish and h rcnch chemists was unquestioned Berzelius 
alone representing the science in Sweden It was, as 
Liebig himself nays a wretched time for chemistry in 
I (leroianj 

! Since that day things hive greatly changed, the 
I C erman labor itorics h ivc outnumbered those of England 
md h lance togcthi 1 and their output of scientific results 
has so greatly c xceeded the achievements of all other 
1 Fuiopean counmes as to hive formed a subject of not 
undesrived reproac h to the test of them. 

At the present time however, things are not so bad, 
md there is great hope from the renenvud activity of the 
[ universities and tcihnical schools in France and in 
Lnglmd as well is in other pirts of Furope and in 
America during the last few years, that these other 
countries will in fuluic contribute their full share to the 
work of experimental investigration and the encourage¬ 
ment of scientific education and thought 
It would be scarcely fur to the author of this “Life to 
make any attempt to epitomise it, short and compact as 
it IS 1 hose who arc interested must rend the book, and 
those who read it will certainly be interested But the 
estimate formed by the author of the relative value and 
importance of the several kinds of service rendered by 
Liebig to the world seems to be scarcely m agreement with 
that which IS more generally current among chemists 
I and physiologists > irst in importance we should place 
Liebigs work in the domain of organic chemistry. 
Having shown how to analyse carbon compounds, he 1^ 
the way in their investigation, and by the introduction of 
the theory of compound radicles laid the whole foundation 
of modern organic chemistry Scarcely second m im¬ 
portance was the establishment of the system of practical 
teachmg in the laboratory at Giessen, which certaiidy set 
" an example soon followed by all the universities on the 
B B 



NATURE 


566 


continent, and led to the erection of laboratories in Eng | 
land, not in the great unit ersitiet, to their shame be it 
said, but at such places as University College, London, 
and the College of Chenustry 
Liebig’s researches m connection with i^ysiology and 
agnculture were of the utmost importance in their day, 
but chiefly by reason of the stimulus afforded to 
inquiry, for wMle the whole, or nearly the whole, of his 
chemical work remains as firmly established as ever, the 
greater part of his physiological theories in relation to 
plant nutnbon, to fermentation, and to animal physiology, 
have been either superseded altogether, or so modified as 
to be no longer recognisable 
The author will probably see fit, on further reflection, 
to alter some of the \iews express^ in his own remarks , 
but enough has been said to show that Mr Shenstone 
has made a contribution to the “ Century Senes ” which 
will, we venture to think, be by no means the least 
attractive and interesting of these useful little volumes 
WAT 


THE SELECTION OF HEALTH REPORTS 
ChHiates tind Baths of Great Bntatn Vol 1 (London 

Macmillan and Co, 1895 } 

HIS work 18 the outcome of the report of a committee 
appointed by the Royal Medical and Chirurgical 
Society of London for the purpose of investigating 
questions of importance with reference to the climatolc^ 
and balneology of Great Bntain and Ireland 

The information contained in the volume—which deals 
with the climate of the south of England and with the 
chief medicinal springs of Great Britain—may be sum 
marised as follows — 

(i) Information rec eived from mcdiral practitioners in 
the districts dealt wnth 

(a) The results of personal investigations by members 
of the committee 

(3) I he analysis of published vital statistics of the 
localities in question 

That the treatment of the climatology of very small 
areas of these islands is a difficult and complex matter, 
IS a fact patent to every one , it is every one's cxpenence, 
for instance, that one side of a bay or headland, owing 
to Its exposure, may be tonic and bracing, whereas the 
other side, owing to a different aspect, or to protection 
by high cliflfs and woodland, may be warm and relaxing 
But since meteorological data ore of undoubted value in 
determining the suitability of an area for the residence 
of those suffenng from various diseases, it is certain that 
some measure of the utility of the present work should be 
gauged from the detail and preasion of these data, and 
the book will be found lackmg in this respect Little 
blame is attachable, however, to the contnbutors, who 
have in the majority of cases made the most of their 
available information, the fact is, we have not yet at 
hand sufficient data to enable a scientific woik upon the 
Chmatic conditions of all the many small areas here 
dealt with to be penned, the record are so few, that 
It IB very frequently found necessary to supplement ia> 
!|trumen^ observations by personal impressions Thus 
we are constantly told that one place is frobakly colder 
than another, that it is thought to have more mist and 
moisture the atmosphere, and to on, and one to 
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frequently encounters such remarks as “there are no 
climatic records, but the impression is,” &c, that the 
conviction is more and more borne home that it would 
have been well if the committee had first taken tome 
steps, through medical men and others, to secure more 
saentific data before publishing the present vedume 
With rare exceptions, precise meteorological daU are 
confined to towns and their immediate neighbourhood , 
and to show the difficulty with which the committee had 
to contend m the case of one important county (ir 
Somerset), it is sufficient to state that this county pos¬ 
sesses at the present time only one station of the Royal 
Meteorological Society 

Then, again, atmosphenc conditions and health arc so 
largely the outcome of geological factors, that in a few 
instances it is matter for regret that this subject is not 
treated with a little more folness , and in such a work 
one would expect to find some observations upon the 
mean height, and the extent of variation from the mean, 
in the ground water level, know ng as we do the ini 
porunt bearing which this has upon health and disease 

So far as the information relates to the healthiness of 
the various areas treated of^ and their suitability for 
residence by pitients suffenng from various diseases, 
much will be found of real value, but hen. agam the 
contributors hive had to fare great difficulties—difficulties 
which in many respects are practically insurmountable, 
and hen. again the work presents some shortcomings 
In making deductions from vital statistics, it would have 
been better and safer to have done so from as many 
returns is possible, and not to have rested satisfied, as 
in so many instances, with the actual records of just one 
bnef year, and it would, moreover, have been more 
serviceable to those who would like to make their own 
deductions is to the relative advantages of different 
areas, if instead of the actual number of deaths being 
given, the rates of the more unportant diseases had been 
work^ out for each locality As it is, it would be a 
matter of no small labour to decide which of the many 
areas dealt with stands best with regard to relative 
immunity from any particular disease 

In the reports of local practitioners there is occasion 
ally some evidence of the touch of a loving hand, the 
attractions and healtbmess of the part being enthusi¬ 
astically attested to , and for this reason, again, it will be 
no easy matter to conclude, from a perusal of the work, 
as to which is the most desirable spot to select, but at 
least one is not likely to fix upon Dartmoor, which an 
informant asserts has on an average 319 wet ^ys in the 
year Most of this local information, however, is very 
fiur and impahud, and the conscientious and judicial 
maimer in which conclusions are drawn by the difierent 
authors from the information at their hands is a striking 
feature of the work 

The committee points out that in a work compnsmg 
information of many sorts and firom many sources, it is 
inevitable that a certain amount of error must have crept 
in, but as a matter of fact, the reader will discover 
scarcely any error of commission, what blemishes the 
work possesses are undoubtedly on the score (A onussion 
There » one glaring instance of contradiction which we 
have noticed, and which will serve to present a good 
example, to the lay mind, of bow doctors disagree. On 
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p 38 we read The influence of gei ■\ir in causing 
m emia is apparent on man) pai ts of the coast ind on 
p 47 It may lx. stated that the infrequency of an-emia 
in the loc il inhabitants is n i d lubt due to their proximity 
to the Atlantic 

To instance the difficult) which frequentl) presents 
Itself of aniving at just conclusions from the statistical 
inform iti m acquired by the r nnniittei let us ask our 
selves whit inference may justly be drawn when the 
phthisis rate is h {,h in certain health resorts It is \crj 
properly pointed out that much of this excess is d lubtlcss 
due to phthisical immi),iants t a spot which is known 
to be con),enia1 to phthis cal patients Quite true I But 
if WL riiinot ascertain /j whittxt /i/the lateis influenced 
byphthisiial immigrition how is one to know whether 
the local conditions per « ire fivouiiblc or not to the 
disease in question? It is conceivable in this relation 
th it certain limited areas of Liit,land with comparatively 
mild and equitable climates h ive now a native population 
stiongly predisposed to phthisis from the fact that then 
inicstors were originally phthisical immigrants atti i ted 
11 the spot so that even if it were practicable that tht 
V til stitistcs of V sums could be sepirately compiled 
the 1 )c il ind dim it c idv int iges or disadvantages i f 
the III i n respect of this disease could ncvei be put 
upon I sclent he basis fi m vital leturps done It is 
will known morcovet thit deductions driwn fiom 
meteoi logic il dita n the sc re of the siiitibilit) of 
the V ir ous areas for thi residence of those suffering 
f im different diseases must be made with m my rcserva 
t ons tint the subjc t d cs not admit of generalisations 
fo mt r til t the suitabil ty of the climates of certa n 
health lesorts lor different p itients is governed to such 
an extent by that w ondei fi 1 jw s n il factor that makes 
the 5 ime spot bn ng 11 < ne ind rcl ixing to inothei 
benevolent ti a leitain diseise ii one and malign int to 
that disLisc in inothci tl U fiequcnlly the individuil 
< in only irnvc it the eonchisioi as to which irea su ts 
him bfst by an actual peisonal experiment And thus 
It t jnics about that perhaps iftei all the surest lines 
upon vvhuh a physiciin can act are in the main cm 
pim il IS t) his patient \\c have lived long enoigh 
in these islands to know by experience which aie the 
w irmtst driest and most sheltcicd spots, which aie the 
d impest and which are the 11 st bracing and relaxing 
ind It IS quite a question whether meteorological data 
will help the physician mu h farther He will generally 
select for his patient what has been proved by the ex 
penence of many geneiations to be a congenial site and 
nothing short of a cautious expenment with the patient 
himself will suffice to tell him which of several alternative 
sites suits his patient best but to this end the expenences 
and V lews of other practicising phyrsicians would be of 
immense value and one is tempted to ask whether a 
work embodying and summansing as many as possible 
of these expenences would not serve even a more useful 
purpose than the flrst 500 pages of this book 

1 he chapters dealing w ith the medicinal waters of Great 
Bntain are well wntten useful, conase and impartial 

The committee hopes to deal in a further report with 
the climatology of the remaining districts, and with those 
mineral spnngs which are not ihcluded in the present 
volume 
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BOO A SHEir, 

Abt f h I Mott (i s r iHttwHs Al/tpliguei Par 
Charles Henry i'’4 pp fPans Nony 1895) 

Vm intiiiductoiy course of elliptic functions intended for 
those who have a fa r acqu iintance with integral calculus, 
should eonsist of three stages In the first stage the 
subject would be ipproached as a development of integral 
cilculux the addition theoiem and periodicity obtained, 
and a laige number of ippliiationx made to problems 
whose solutions cm tw expressed in the notation of 
elliptu functions Difficulties of the multiple interpreta 
tion of the squaic loots of v triable functions would be 
pointed out and left In the second stage in elementary 
intioduc tion to the modern desciiptive theoiy of functions 
of a complex vai able would be furnished contlining a 
faiily full account of the theory of doubly jx-riod < 
functions illustrated at evtiy st ige Iw examples horn the 
functions whose existence has been foreshadowed in the 
hrst stage The third st igc would be a systematic de 
velopmcnt of the elliptic functions with the help of the 
clcincntaiy thcoiy of functions finishing not beginning 
with the diffeientiil cuu ition ind the applications to in 
tcgral calculus Such i course would lequiie at least 
twenty five houi lectures and the unfainiliai chaiactei of 
the second and third stages would make a careful levision 
necessary 

I he present little volume is ronctintd with the thud 
stage on the whole there can be no doubt that it is the 
mo t siiital le handbook which has yet appeared for the 
use of tcichers cngiged in such a course as sketched 
above 1 he elliptic functions aie obt lined by the infinite 
double sei es for p{u and certainlv the ide i is the tight 
one thvugh it is easier to l>egin with the scries for/ (v 
I he dftcrcntnl equaticn is hence obtained and the 
following chaptei attempts t) establish the functions 
on thit basis It seems pieferable that th s should lx. 
postponed and treated only by Riemanns methods 
Chipteisiii ind IV intiixluie the functions (v and irt/ 
IS IS quite proper but t v ould seem much better that 
the addition e juation obtained in chapter v should be 
obt i ned independently of the <r functions ind by Abel s 
method vilh the help of a plane cubic curve The 
functions ir,(«) er/«) it (m) ire then obtained and hence 
It IS privcel that the fund ons , aie single 

valued fuiKlions of u II is i distinct step in the nght 
diicction to make the statement that these functions 
y/pu C| are single valued but the f ict ought to 
be obt lined befire ind indeMndcntly of the investi 
gation e f their ictual values The sime remark holds in 
regard to the functions in u dn u d x = sn u A ought 
to be shown thit s/i r* is single valued before its 
ictual value is obta ned md the l emark emphasised by 
proving that such a function as ^/(i - I snu) is 

equiUy a single valued function of u The fiet which 
,is obtained that all doubly periodic functions aie 
rationally expressible by / « and p u ought to be com 
pared with the fac t that all doubly periodic functions are 
rationallv expressible by sn u and enudnu ind it ought 
to be clearly seen that when we are dealing with Jaeobi s 
functions m u is no more a function of the same kind is 
m u than is ^Jpu e, of the same kind aa iu when w e 
are dealing with Wcierstrasss functions In these two 
cases respectively enu and ^pu are ftutorial funt 

lions which ought to be carefully distinguished from 
the two fundamental functions wherebv the algebraic il 
irrationality under consideration » resolved 
With these criticisms and the remark that the accounts 
of the transformation and of Jacobi s d functions are not 
so full as one desires we may conclude strongly recom 
mending all who desire a useful class book, to which 
however, many expUnaUons and illustrative examples 
must be supplied, to adopt the book. H F Bakfr 
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LETTERS TO THE EDITOR 
Edtttr iMt not hold ktmulf rtsiotmhh for opmum ox 
prtutd by hot torrtspondontt Hotthor con ho un d irl cJ tt 
to rotum, or to torrtsfond ontk tko wntort rofoctod 
nuauucnfts mttndod for tku or any othor fart of NATUm» 
Ho nottco u taktn of anot^/mou* communuahont ] 

CUutiiM’ Vmal Tbeorem 

Thf question nuM<I by Colonel Bue\i, in Nati nrfor August 
^9, illustrates the importance of keeping in mlw a clear state 
ment of what a general theorem suen as thst of Clausiua with 
rtsjiect to the vtrwl asbcrts, and the esiicntial relativity of the 
fortts which are regarded as actiw on the particles, and of the 
kinetic energy of the system The theorem asserts, I think, 
that if the motion of the system of particles be continued over 
any interval of time, tj, the excess of the mean rslue of the 
kinetic energy of the system for that interval of time over the 
\inal for the same interval is etjual to the excess of the value of 
—at the end of the interval over its value at the be 
4/1 <* 

ginmng, p being the distance of a specimen particle from the 
(Elgin and m its mass, and the summation being extended over 
all the partieles ol the system 

It may be noticed here that the mean value of the kinetic 
energy of a system fur an interval of time <, is equsl to the 
iif/ian of the <^tem for that interval taken per unit of the time 
in the interval 

There can be no doubt that the theorem is true, and will be 
venfied by any test case to whieh it can be sppbed The proof 
given by Clausius himself is perhaps the simplest, but the follow 
ing mode of arriving at the theorem is mstructive in some ways 
Kvfei the particles to a system of rectangulsx axes m the ordinary 
way, and adopt the fluxional notation for velocities and acceleri 
tions Thus taking a specimen particle, which is at the point 
r, y, at time regarding, as we arc at hberty to do, the 
velocities Jr, >, i, as functions of the position of the particle in 
the motion, we have 

and two other equations for Y, /, which can be written down 
from this by symmetry Multiplying these enuations by A,y', ' 
resjieetively, adding, and rearranging, we easily hnd 

+ '^'<^j,f+yy + 3ij 

Integrated from t = 0 lo / — /j, and esiended to all the 
particles, this gives 

i3»i + >• + 4 k/t a - is j’\\x + \y + l-)dt 

+ 4j^»«(at + jp + sllj 
The expression on the left [which may be written 
2w j (/aU + ydy + V.)] 

Is nowhere asserted, so &r as I know, to be kinetic energy, Imtc 
IS the Ume integral of the kinetic energy (that is the adion of the 
system) for the time interval r, Dividing both sides by /, we 
git the theorem as stited above, namely 

' pTilt *e - j Vr + V + /s)// 

when T denotes the kmctic energy of the system at the in 

It u clear that if /, be taken very great, and the velouty and 
the distance of each particle from the ongm be always fimte, 
he term on the left is neither infinite nor xero, while the last term 
on the right becomes vanishingly small Thu is Clausius' case 
of “ stationary motion,” in which it u justifiable to wnte 

X J'*Tdt » - J\xx + Yy + 2*)dt 
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The expression on the right u the imal, and u in thecircum 
stances stated undoubtedly equsl to the time average or mean 
value of the kinetic energy, as the equation asserts 
If R be the force acting on a particle in the direction towards 
the otmn along the hne joimng the origin with the particle, and 
p the c&ttance of the |iarticle from the origin, we have 
+ Yy + /i = - Ry, 

and the theorem for stationary motion may be stated thus, 

Meun value of T a nicau value of iSRy, 
where the summation takes in each particle once, and oner only 
I et ns aptily this to the ease taken by Lord Rayleigh, and 
alleged by Colonel Basevi to contradict the theory, of two 
particles each of mass m, at a distance apart r{ => 2p), revolving 
round their common centre of gravity Here, taking the ongm 
at the common centre of gravity, we have constant values of the 
vinal and of T namely = Ky and T = mV’ l^us, 

mV*/p K R, which, as l^rd Rayleigh remarks agrees with the 
law of centnfugal force 

If we take the motion relatively to one of the two particles, 
regarded os at rest, we get the same result The relative velo 
city of the other iiarticle becomes xV, and the corresponding 
kinetic energy xmV’, the distance of the origin from the other 
particle 2y, and from itself zero Since the acceleration of the 
moving panicle relatively to the [larttcle now suiqxised reeluced 
to rest, uelouble its acceleration relatively lo the common centre 
ofgravit), the force now considered as icting on the moving 
particle must be taken as xR Thus we have xmV-* = JxR x xy, 
or as before mV /y =» R 

If we do not suppose the origin to eumcide with one of the 
particles leelueeil to rest in this m inner, but to coincide for the 
moment with the fontten of one of the particles, the velocity of 
each panicle is % the force towards the ongm on that distant 
from it r IS K, and we have 1 = mV*, 43Ry ^ iRe, since n iw 
y — r Hence onie more MV’/y R 
Similarly, any < thcr origin and axes of reference would give 
the same result Colonel msevi hss, it seems lo me, overlooked 
the fact that in the theorem it is the forces acting on each 
particle relatively ti the assumed axes and the corres)x>nding 
motions that must lie taken into account, and that in the ease of 
a system of panicles between which exist forces i f mutual 
attraction, the stnss between a given pair can only enter once 
into the value of JaKr (.itsv 

liangur, September t 


■K) 


and if we put r _ « and " 


surrender at Colonel Bosevi's 


this may be wntien 



[uv), (rr), j 'a = j'tuiv + j'jdu, 

if you please s > 11 write it This corresponds 11 Colonel 
Basevi s equatii ii, except that I have wntten v for his v 

But now mjtdie, nr mjdoes represent kinetic energy 
And M J'^"df ot - mj Th® equation 

shows that if fir a certain tune t, the right hand member, 
vanishes, then on the average of that lime /, the two terms on 
the ngh‘ are equal and opposite 
The form aRr is a rather slippery one If in the example 
which Colonel Basevi quotes from Lord Rayleigh, you ^t 
\x -I- Yy I<>r Rr, it comes out easily I or we may take for 
ongm the centre of the circle of radios y Then 


\ »■*/ T -^/andXar + Yy^fp. 

And therefore 

limtf M aiw/y, 

S H Bukbuky, 
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Colonel Basb\ i n cnticinm of CUuuiu' vinal theorem are 
not jiutifiable 

In the 6nt place, the left hand tide of hit equation at the foot 
of p 413 thould be Mr - [Mr]*.a, tmce the latter term iv not 
necemanly rero even for penodit motion, tg it equals l if 
r = exp (on /) 

In the next place, though tbit differtnce’obviouily vanuhes 
fur penodK motion when thi “ oiiUble value given to /" is a 
multiple of the period, yet for this tamt \alue of t the areai, 

Jwifr and jjcdu will not vanish, indeed for nt value of f can 
tht former vanish, as it rt presents j {djtldtftU, which is the sum 
of essentially positive quantities Hence wc can have but 
j ui/r ^ ~ j when xh = 

Thirdly, though in the case of stationary motion the areas j udx 

and - ^xdu may not bt exactly equal for any value of /, yet 

their difterence can only fluituate within eertain narrow limits, 
so that when multiplied by w/s/ it becomes vanishingly small if 
J IS large en nigh, which is til that Qausius asserts. 

1 uurthly, Clausius does not take m j uJx to represent kinetic 

eneiOT, but this expression divided by 2t 

hifthly, tht fact is overlooked that R refers, not to single 
|iartieles Imt to parr of |iartirks , so that m Lord Kayleigh s 
(ise, iSKr* s ^Rr, and not Kr os asserted, there being only 
onr pur of particles in question, and the virial equation doi\ 
therefore give R = mr*lf, the ordinary law of force for uniform 
circular motion 

I astly, there is no ground whatever for talcing JV; ind jaRr 
IS equal terms, there being absolutely no connection between 
them except that both represent energy , indeed, by this assump 
tion Colonel Basevi obtains a formula which give s for the pressure 
in an ideal gas only half its proper value 

C hnst Church, Oxford Robert F Bvvnes 


Hutton's “ Theory of the Earth " 

It IS I lie doubted whether any work, with the exception of 
1 yell s ‘ Trinciplex, has hail a more mi|»rtant influence on the 
science of railogy than Hutton s ' Theory of the Earth,’ in 
which for tm. hrst time the true mode of studying the science 
was set forth and its fundamental fiicta oiitlmcd 
The th'Jty was first propounded in a paper of some ninety 
hve pages, written m 1785 which appeared in 1788 in the first 
volume of the Tramaituins of the Koyal Society of Edinlwrgh, 
ind was at once attacked Iiy a number of hostile critics 
Ten years later, in 1795, it was republished m Eilmburgh, 
greatly extended, and including the results of much additioiml 
work, in two go^ sised octavo volumes These included the 
sulistance of a number of papers published by Huttem after the 
appearance of the first outline, as well as answers to his varonis 
cntKs, and is the work which has become a classic m the science 
The work, however, in its published form is evidently incom 
plete, for on the title page it ui stated to consist of four parts 
and, in the table of contents, volume i is called port 1 and 
volume II port 11 \ olume 11 , furthermore, cuneludes abruptly 

with the following words ‘ Therefexe m pursuing this object, 

1 am next to examine fimts, with regard to the mmeral part of the 
theory and endeavour to answer objections or solve difficulties 
which may natumlly occur from the consideration of particular 
appearances ” 

rarts 111 and iv , so for as I can ascertain, if wmtten, were 
never published In the library of the txeoingical Society of 
London, however, there is a nianuscnm of Hutton s which is 
apparently a portion of one or other of these parts It u bound 
m book form, and was presented to the library by Leonhard 
Horner, Esq , and in a note by that gentleman, presmting it to 
the Society, it is sUted to be one of a senes, and to have been 
given by Dr Playfair, the populanser trf Hutton s work, to 
Lord Webb Seymour, and on the death of thu nobleman to 
have passed to the Duke of Sommet, who jjave u to Mr 
Homer It bears no Utle, and consists of six chapters : 
nnmbered from iv to ix , and was evidently continued in j 
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another manusenpt, os the last page, forming the concloison of 
ch^er IX , bears the words ■■ chapter x ” at the lower comer 
'ne manusenpt treats chiefly of a sulnect the mvestigation of 
which has been so piolifir of results in recent years, namely 
gmnite cvntocts, and especially the contact of gramte mames 
with “schistus.” He shows that the gramte was not a 
“ pnmitive ” rock on which the schist was deposited, but that it 
was intruded through the latter m a molten condition, and holds 
that It was the agent by which monntom chains were upheaved, 
supportmg his proposition by a dcscnption of the rehUiona df 
tliM rocM m vanous parts of Scotland and elsewhere, among 
them the Island of Arran To the desenpbon of thu last* 
mentioned locality a whole chapter u devoted, m which the true 
nature of the pitch stones u also set forth, and the denvation of 
the felntes from them by a ]irocess of dentnfication is reeogniaed 
It IS merely desired m the present letter to dmw attention to 
the (act that at least some other volumes of this manusenpt are 
extant, and to urge upon those who may know where they 
might be sought, or who may by chance come upon them, the 
importance of preserving them, and of placing tnem if not in 
the tieolngical Society’s library with the fragment above referrevi 
to, at least m some library where they may be at once secure and 
available for use 

The liouk is one of the most remarkable which has appeared 
in the history of geological science, and all who are mteiested m 
the science must dcarc to see it secured and preserved in its 
completed form Frank D \nAMs 

McGill University, Montreal 


Abnormal Atlantic Waves, 

11 happens that I have 1 niy ijuite lately seen a letter on this 
subject m Naii kr of March 7, from Mr E C Strommr of 
Glasgow It iiuy jierhaps be of interest to some of your 
readers to learn that on January 6, 1891, and about 4pm, 
the people of 1 nnchal, the chief town of Madeira, and utuate 
on the south coast (lat 3a’ 37’ 45 N , long 16* SS ao* W ) 
were astonished by the arnval of a great wave which bunt with 
violence on the shore, coming seemmgly from the S E or 
I S I The sea had lieen calm previouslyi and the wind was 
light At Machieo, a village some fifteen miles to the east of 
1 unchal, a similar phenomenon took place contemporaneously, 
and also at Camara de Lobos, a valbige about six miles 10 the 
west At the latter [dace, where there is a small hay amongst 
the nieks, there were three nsings of the sea, one much higlmr 
than the others The bottom of the hi» was laid bore, and 
fishes were seen struggling in the mud The boats lying on the 
beach were more or less damaged, but I did not hear that other 
pr^rty was injured 

Two electric cables belonging to the Braulian Submarine 
Telegraph Cnm|xiny conneri runcbal with Lisbon Now, it w 
worth noting that early on the morning after the nccurruiee of 
the great wave when the Companps officials stationed at 
I unchal went as usual to test the cables, one of them was found 
to be broken in deep water at a distance of seventeen or 
eighteen miles to the south of Madeira, whilst the other cable 
was in good working order It is an unsolved question whether 
the same cause that {imdueed the great wave had also broken 
the cable or whether the two events were simidy coincident but 
due to iiulependent causes 

Slight shocks of earthquake are fell at distant intervals at 
Madeira, but no seismic disturbance was noticed near the dale 
of the great wave 

As the wave came from the southwards, I asked a friend to 
make inquiry at Tenerife whether anythmg of the sort had been 
expeneneed there The reply was that nothing extraordmary 
hod occurred on January 6 at Santa Crux on the south coast of 
that island At I’uerto Orotava, on the north coast, there was 
bright weather at the time, with light winds, and no virave had 
occurred, nor had any earthquake been felt 

James Vatt Johnson 

Eunrhal, Madeira, September ly 


Leof-abaorption 

A »K\v weeks ago I threw some cultinn of the common 
Pnvet {Ixguitrum vulgan) on the borders In the garden Of 
these cuttim some perished, while the remainder were drawn 
into the soilby the worms some with the cut end downwards, 
some only b} a single leaf, leaving all the rest of the cutting en 
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pUiH <ur Theie Ullmr are, at the end of thu time, all ai (reih 
tnd healthily gteen os they were at the moment of cottine oft 
tht parent puuit, notwithatonding the very hot weather we nave 
ricently expenenced It leema to me that this u a clear proof 
that the ro/r of leavet u to absorb aa well at ovaporatt, a pomt 
on which much doubt hat often been expresied O Pauu 

Harrogate, September 29 

It hat been proved over and over again, and it i« eaty to 
prove, that the leavet of tome plonla, though probably not of 
all, are capable, under certain conditiona—nttnlly amormol 
i mditions—of abtorbing aqueous vapour or fluid water, but 
this articm can haidly be regarded as a function, though I am 
not prepared to say thit absorption of moisture Iw leaves it in 
n I case a part of the every day life of a plant llie return to 
turgidity of the leavet of a plant during the night u, however, 
in a general way, due, doubt’ess, to reducM transpiration, 
r ether th-ui abiiOTption from the atmotphere Yet in the 
tbtence of a counteracting current of water from the roott, the 
loves of some plants, especially of those mhabiting almost 
rainless regions, but where the air sometimes reaches almost 
( implete saturation, -ibsorb moisture At least, so it is asserted 
With regard to ibsorption by detached leaves or by teases of 
detorhed brinches, the deveU pment of the action depends, spart 
from other circumstances, on the imount of vital energy left 
md this IS determmed to s great extent, by age The common 
I rivet IS a shrub of extr lordinary vitality, rare in our native 
vigrution I hudly need add that proof of leaves being able 
1 1 ilisiotb water miy be harl liy inserting withered leaves m 
utter hy their uppir halves, leaving the stalk out If not too 
Id, or too much dried, Ihe wh ile leaves will regain targidity, 
though the prtx.ess miy lie a slow one 

W BoniNi IIpmsiiv 


Tertiary Fossil Ants m the Isle of Wight 
In a inper iniblished inNeilRB for August as p 399, by 
Prof C Lmery, on ‘ The Origin of Puropean and North 
American Ants, the author states that " the Siciittn amber of 
Miocene age lontains genera which belong to the actual Indian 
and Australian fuina while the Baltic amber contains the 
genera hormica lasiuv and Myrmica ’ In the Bembrtdge 
bmevtone m the Isle of Wight, of h ocene age, Ihe same as the 
Baltic amber the following genera occur hormica, Myrmica, 
and Campunotus, and some others not jet desenbed In my 
collection there ere a large number of these Hjrmenopteri, 
generally well preserved, and stem to be more numerous than 
iny of the other insects from the same liuls It is only of late 
sears ihat any number of instels have Ixxn met with m the 
British teitianes, and it is well to record the two genera referred 
to 1 iimicn and Mjrmica, being found both in the Baltic amber 
and Bembriilgc limestone Among the numerous fossil insects 
in my possession from the Lias, no trace of any ants has been 
I Iiserved, and it seems that they did not come into existence 
until the biter Tertiary epoch P B Uroiiif 


THE NORMAl isCHOOL A T PARIS 
T N (onneetion with the telcbrations of the centenary of 
the foundation of the h cole Normalt in Pans, referred 
to at the time in these columns (vol Ii p 613), a pon 
derous tome has been published’ containing the eom 
plete history of the school, and details concerning the 
most renowned of its alumni Opportunity » thus 
afibrded of mving a sketch of the development of a 
school which has played an important part in the history 
of education for nearly a century, and which has been the 
training college of many of the most distinguished Pro 
fessoTS in 1' ranee 

I he most elaborate avticle m the volume is a detailed 
history, by M Paul Dupuy, on “ L’Ccole Normale dc Pan 
III ’ lhat article his furnished the particulars with 
reference to the early history of tne schml given m this 
eontnbution 

When the Convention of the qtb Brumaire, An III 
(October 30^ 1794), the decree to which the Normal 

I Lb Cimtmahi ds itcolB Nomuile (Pans H ichclK el Cw ) 
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School owes its foundation, it realised an idea which had 
occupied the attention of me University and Parliament 
for many years So for back as 1645 the University of 
Pans considered a proposal by the rector, Duroonstier, to 
provide the means for the education teachers and 
pnncipals After the expulsion of the Jesuits in 1761, the 
Parliament of Pans bes^ to carry out the idea by insti¬ 
tuting fellowships and uniting at Louis le Grand the 
scholars of the small colleges of the University At the 
time when Parliament was taking these steps, wletti de 
Saint Paul wis fomiing a framing school for teachers, m 
which his pnneiples of personal ^agogy were taught, 
and Bemardin de Saint Pierre pleadM for a college of 
instruction “J admire avec ftonnement,* he wrote m 
1789, “ que tous les arts ont parmi nous leur apprentissage, 
exceptd le plus difficile de tous, celui de former les 
hommcB ” fo the influence which these educational re¬ 
formers h,id m bnnging the matter before the Govern 
ment of the Revolution must be added the impulse 
denved from Germany, through Alsace Alsace was 
then the only province of France able to furnish ideas and 
models for popular instruction It had been toacbed by 
the great pM igogic movement m Germany, and its great 
influence upon the three Revolutionary Assemblies makes 
It prominent in the history of the Normal bchool 

Practicdlj evtiy part of the educational system of 
Iimcc owes us development to the Kepublii The 
Committee of Public welfare early concerned itself 
with the question of national education, and Com 
missions were ippointed to report upon the best 
means for developing in educational system In 
1793 a pi in wis put forward to establish normal 
schools for the training of teachers Nothing deflnite 
was formul ited, however, with reference to the Normal 
School until September 1794, when the Committee of 
Public Instruction adopted a senes of articles, the first of 
which was to the effect that “ there should be established, 
at Pans, a Normal School, where instruction in the art of 
teaching science should be given to persons already 
possessing seientific knowledge At the end of the fol¬ 
lowing montli, the N itional Convention, after a discussion 
of the scheme and the suitjects to be taught, passed a law 
for the establishment of Ecolcs normales The idea was to 
establish these schools in v tnous parts of France, but it 
WIS not then lealised, and the Normal School at Pans is 
the only one that owes its existcnet directly to the law of the 
Convention Referring to the designation of the schools, 
an offiei il note re ids “ Tht word nonmtl, which has 
been tpphed to the schools newly decreed, is taken from 
geometry It expresses really the perpendicular or level 
In the sense employed m this case it announces that all 
knowledge belonging to science, to the arts, to belles 
lettres, &.e, will there be taught, and taught to all equally ’ 
Science was thus placed upon the same footing as the 
humanities Ihe methods and results of investigation 
were not to be known to a few, but were to be tau{^t by 
the most eminent men it was possible to obtain The 
first pnwrimme of the courses and professors shows the 
scope of the instruction given 


Miysics 

DvMtnptive Geometry 

Natural History 

Chemutry 

Agnculture 

(icography 

History 

Morals 


Professors 

Lagrange and Laplace 

HaUy 

Moi^ 

Dau^ton 

Berthollet 

Thoum 

Buache and Mentelle 
Volney 

Bemardin de St. Pierre 
Sicard 


Anaijrsis of the U nderstanding (airal 

Literature La Uarpe 

A glance at this list will show that the professors 
were selected on account of their eminence in different 
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branches of knowledg« rather than for purely pedagogic 
abiliW, though the object for which the school was 
foundiHl was to instruct teachers in the pnnaples of their 
profcMion BerthbUet was the only one of the profnsors 
of science who paid any serious attention to that subject 
in the official programme issued to the students his col 
leagues confined themselves to purely scientific matters 
Methods of research appe tr to Mve formed the subjects 
of the lectures rather than methods of exposition and 
education Lagrange and Laplace made this plain in the 
following announcement of tneir courses * To present 
the most important discoienes that have been made in 
the domain of science to develop the principles under 
lyinj, them to notice the acute and valuable ideas which 
gave birth to them to indicate the most direct road to 
discovery and the best sources where debils can lie 
obtained to show what is still to be done and the steps 
It IS necessary to take these are the objects of the 
Normtl School, and it is from this point of view that 
m ithematics will be taught 

On January 3I 1795 the lectures commenced at the 
Museum d histoire naturellc the amphitheatre of which 
had just been completed and which was given up pro 
visionallyto the Norm d School In the presence of a 
1 irge assembly Lakanal read the decree establishing the 
school and was followed by Laplace Hauv tnd Mongc 
cirh of whom lead their piogrammcs and indicated the 
lines they intended to follow Hut the excited state of 
hraiicc during this period wis such that the students 
c Hild not be properly discijihned Political petitions and 
manifestos frequently emanated from the school and 
there appears to Iwvc been an almost entire w int of 
orginisation The excessive petulance of the students 
showed Itself during the hctiires ind espeeidl) in de 
b ites after the lectures the subjects of which were freely 
discussed and criticised to the frequent embarrassment of 
the professors 1* ventu dly the debates weie suppiessed 
in the ease of the science leituies Huuy substituted the 
debates by 1 iboratoiy work ind the proKssors of mathe 
niaties instituted (lebitmg sieictics to be managed 
entirely by the students who weic to mutually assist one 
mother These conferences weie only organised for 
mathemitics and thej appeal to hive been installed at 
the College dc f ranee whcie they were held everyday 
1 he conference system of cduc ition is a legacy from 
the Normal School of thi >cai III of the National Con 
vention to that si hool is also largel) due the place which 
science now occupies in the f rciieh system of education 
letters and science were taught by men of equal high rank 
and authority and the students selected either br inch of 
knowle^e according to the r inclinations and natural 
gifts The students at the school were drawn fiom dl 
parts of !• ranee and m iinta ned by the Republic But 
the national exchequer at the tune could not stand an) 
extra dram upon its impoverished resources It is there 
foie no muter of surprise thvt when the courses ended 
in May 1795 the school was closed 

In spite of Its imperfect ons the School of the Comen 
tion exerted great and bench 1 il influence upon the 
French nition Diot, in his histoiy of science during 
the )■ rench Revolution compares the school to a v ist 
luminous column which rose so high from the middle of 1 
desolate land that Us great bnlliancy covered France and 
enlightened the futuie And spinking it the I ans 
Academy of Sciences in 1833 Arago said with reference 
to the school It w as alw i) s net essary to go b ick to the 
Lcole normale to find the fii st public instruction in desciip 
live geometry h rom that school thq instruction passed 
ilmost without modifiiations to the Ecolc polytcctmique 
P tom the Ecole normale also d ites a veritable revolution 
in the study of pure mathematics The demonstrations 
methods, and important theories hidden in academic col 
lections, were ftir the first time pi evented to students and 
encouraged them to rebuild on n6w bases the wotks 
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intended for education Arago thus showred that 
through the Normal bchool, science gained the right of an 
important place in public education He insisted upon 
another pmnt none the less important, vu that at the 
Normal School, for the first time, at least officially, public 
education was given by the first men of intellect in the 
country ‘ With some rare exceptions, scientific investi 

? gators atone time formed in France a class totally distmct 
rom that of the professors By bnnging the first geometers, 
the first physicists, the first naturalists into the profes 
sonate the C onv ention endow ed the educational fonctions 
with unusual advantages the fortunate results of which 
xre still felt In the ews of the public the school that 
bore the names of 1 agrange, I aplace, Monge, and 
Berthollet could claim equality with the highest places of 
instruction The hrst Normal School in foct, in spite of 
Its brief existence founded a tradition which was preserved 
during the Kestorition and under the second Empire 
and which has had a decisive influence upon the history 
of education in hrintc For this reason M Dupuy is 
justified in concluding his detaili^ history of the School 
of the Convention with the words ‘ The centenary that 
the Lcole normale has celebrated this yeir is therefore 
more than the centen iry of its name it is that of the 
institution Itself under its first form 

The second stige in the history of the Normal School 
Ixgan in 1808 (that is four years after Napoleon had 
changed France into an Empire) with an Imperial 
decree establishing un pensionnat normal destind 
\ iccevoi lusqu-t trois cents jeuncs gens qui y 
veront foimcs \ I art denseigner les lettres et 
les stunccs This decree extending the organisa 
tnn of the F tench University created two years 
before founded definitely the present school Before 
students were permitted to enter the school, they had to 
igree to remain in the teaching profession at least ten 
years They attended cl isscs at the Collie de F ranee 
the Ecole polytcehniijue ind the Museum d'histoiie 
naturclle according to whether they intended to mstruet 
in letters or m different branches of science An annual 
grant of thne hundred thousand francs (^3,000) was 
voted foi the expenses of the school ^e r^ula 
turns were bised upon those of the colleges of the 
old unversity st the students were prevented from 
Uking part in the affuis of the political woild This 
orginisation however did not last long for in 1814 
there eimc the entrance of France by the Allies the 
abdicat on t f Napoleon and the trigic hundred days all 
of which with later events had their effects upim the 
school louis Will proposed to change the organi 
vations of the school and university, and a decree with 
this end m view vv is passed in February 1815 But 
when Napoleon ri turned from Elbe a few days later, he 
entirely suppressed the new regulations, and re established 
the Iinpenal University in accordance with the decree of 
1808 And when the t mpire finally fell, the ministers of 
louis Will ibanduned the idea of changing the 
organisation and themselves supported the Impcriil 
system fhe school existed up to 1833 under these 
rules when it w is decided that its place should be taken 
by F coles norm lies particlles Four years later the school 
was re established but in order not to excite memoiics of 
the Revolution and the Empire it was named the £cole 
prepai atoiro Only m the name did this school differ from 
tht old Normal School and even that was restored by 
Louis Phillippe Duke of Orleans, who m August 1830 
sliortly after he bti amt Kinj of the French issued an order 
that the school devoted to the education of professors 
and for some years earned on under the name of Ecole 
prdparatoirc is to rcassume the title of Ecolc normale 
A little later the school was organised on the lines upon 
which the studies ire earned there to ^y Iheduiation 
of the course of study which in the Ecole prcparatoire 
had been two years was definitely fixed at three years 
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ind the sections of science and letters were more clearly 
separated than they had ever been before After study* 
mg tc^ether dunng the first year, the saence studen^ 
during the seconif and the third years, were arranged 
into tao divisions, one of the physical and mathematical 
sciences, the other of natural sciences, the chemists being 
(lassihed with the naturalists In the second year the 
mathematicians and physicists had a few courses in 
I ommon with the c hemists and naturalists, but dunng 
the third year were kept altogether distinct 

The Government of Louis Philippe, which, in a way, 
cst tblished the fundamental system of pnm iry instnic 
tion in France, gave the Normal School a him standing 
by instituting competition and new classes , it also took 
steps to provide proper accommodation for the students 
The buildings of the Plessis, where the studies were con 
ducted, weie falling to pieces, and it was recognised that 
new ones would have to be provided In 1838 the site 
m the rue d Ulm, now occupied by the school, was 
chosen , the plans were pieparra, and money lequired to 
execute them w is voted in the spring of 1841 
Uut SIX yenrs passed before the work was done, and it 
was not until 1847 thvt the school was transfeired to its 
new domicile, and the title of “I^colc normal sup^rtcure ’ 
was inscribed over the door M de Salvandy piesided 
over the opening i eremony, and the director of studies, 
Uulxns, who succeeded Cousin in 1840, lead a summaiv 
of the history of the school hrom that time until 1848, 
when I ouis Napoleon became President of the hrench 
Republic, no change of importance occurred I he 
hist event which, of the whole of the religious re 
ictions favoured by the future tmperor of the trench, 
foreshadowed rigorous changes in the schools regula 
tions, was the substitution of M Dubois by M 
Michelle, reetor of the Kesan^n Academy, in July 
1850 Ihe new director took the link of inspector 
genei il,and the school ceased to l>e lepresented upon the 
Council of the University A year later, M Vacherot 
the director of studies, followM Dubois, and then M 
Jules Simon, whose lectures were suspended at the end 
of 1851, lesigned his connection with the school Ihe 
idea of suppressing the schcxil altogether was afterwards 
seriously considered, but foitunately it was not earned 
into execution Attempts were made to limit the 
freedom with which subjects were dealt, and, for a 
time, Protestants ind Jews were refused idmission \ 
better jpencxl commenced in 1857, when Nisard succeeded 
MicheUe as the director of the schcxil, and Pastcui became 
the director of sc icntihc studies )< ive science 1 ellow 
ships weie cieatcd in the following year, and the holders 
of them earned on reseanhes under Hcnn Saint Cliir 
Deville and Pisteur, whose investigations increased the 
school’s rcpubition 

After the affairs of 1870, which deposed Louis 
Napoleon and established the third Republic, lleisot was 
nominated directoi of the school by Jules Simon, and 
occupied that position until 1880 Undei him, the con 
stitution of the school was sustained, and brought back 
to what It was under the direction of Cousin and of 
Dubois Bersot died in 1880, and the fifteen years 
that have elapsed since his death form the lost penod 
m the eventful history of the Normal Schcxil M tustel 
de Coulanges was the director from 1880 to 1883, and 
since then the present director M Georges Perrot, has 
cx:cupied that position In a section of natural 
sciences was re esublished, and this, with other improve 
ments in the internal organisation, has assisted the schcx>! 
to the high place it now occupies 

The second part of the vwume, from which many of 
the foregoing details were obtained, is taken up with 
biographies of the directors (each accompanied by a fine 
photo^vure of the subject) and of papers refernng to the 
men who have helped to develop the different departments 
of the school Psi^g over the former section, we arrive 
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at an account of the mathematical work at the srhcxil, by 
M Jules Tannery The high standing of this department 
may be judged by the feet that, of the six members of the 
Section of (icometry of the Pans Academv of Sciences, 
three belong to the Normal Schcxil ihe Section of 
Astronomy contains two old students one the present 
Director of thi Pans Observatory The school has con 
tnbuted to this Academy the names of Pouillet, Dela 
fossL, Pasteur, Jamin, V Puiseux, P Desains, Bouquet, 
Van Tieghem, Debray, Hfbert, lisserand, Fouqud, 
Wolf, Darboux, Troost, Mascart, Lippmann, Duclaux, 
Picard, Apjx:!, ind Pemer M Bertrand, the eminent 
Perpetual Sccictiiy of the Academy, was one of 
the first among the illustnous men who have made 
the school what it is, and encouraged its students 
to scientific inv rstigation After him, Cauchy dominated 
mathematical education at the school llcrmitc, 
Puiseux, Bnot and Bouquet wtic the dose fnends 
and disLiplcs of this profound geometrician, who, dunng 
the early put of this century, gave mathematical science 
so great in impetus Of these, only Hermitc survives, 
and he c clebi iti d his jubilee a few months ago Among 
those who benihted by Hermite s instruction and counsel 
stand out the names of Baill lud, Charve, I> loquet, and 
Pellet Appel, Picard, and Goursat are among other 
students who have brought credit to their alma m lUt 

Verdet, vvliosi elcctncal and optical researches arc 
known to evciy physicist, became maltre de conferences, 
that IS, professor, of physics in 1848, and held that position 
until 1866 Mast irt succeeded him for a few months, 
and was followed by Berlin Mourot, who remained at the 
head of the phy SIC tl department until 1884, since which 
year M M \ lollc, Buuty, and Brillonin have filled the post 

Of all the teachers that the school has had, none 
have cxcicised giiitci influence upon it than Saint 
Claire Deville 1 01 thirty years he devoted his activities 
to the advincemcnt of scicnie at the school and to thi 
welfare of his students He succeeded Balard in 1851 
as maitn de i onfertnets in the section of chemistry, and 
at ome commenced to leorganisc the woik and develop 
rescaich His idvice to students who looked to books 
to supply them with subjects of investigation, was 
“ Periner bien vitc tous les liveres, vene* au laboratoirc, 
passes y toute 11 joumifc, faitcs y n’lmporte quoi, reprent/ 
pii exemplt ininutiluscmcnt un travail classiquc , vous. 
ctes intelligent, vous nc taiderer pas k trouvez quelque 
r^ullat intci ressant His numerous pupils profited by 
his invitation to work whenever possible in the laboratory, 
and many of them became his collaborators Among 
these occur the names of Debray, Troost, touqut, 
Perncl, I iiny, I cchirtier, Mascart, Isambert, Ditte, Joly, 
Andrd, Angot, Dufet, Maiyottet, Chappuis, Parmentier, 
all of whom have advanced scientific instruction and re 
search in 1 lancc Henri Deville never refused an in 
vcstigator access to his laboratory, no matter what line 
of work was taken up, and the result was that not only 
chemists, but students of natural historyc astronomy, and 
even an alchemist, tvailed themselves of the opportunity 
After devoting the activities of a lifetime to science, 
Henri Deville died in July i88i, and by his death France 
lost one of its brightest lights 

Debray held a fellowship at the Normal School 
when Henn Deville became the maltre de confirences, 
and the two gieat investigators worked side by side for 
thirty years He entered the school in 1847, 
ceeded his master as professor at the Sorbonne and as 
maltre de conferences at the school in 1875 He died 
m June 1888 I hemistry is at present under the charge 
ofMM (,ernez and Joly 

The department of natural saence m the school was 
established in 1880 The school had not existed until 
then, however, without paying any attention to the 
study of that division of scientific knowledge M Dela- 
fosse was maltre de conferences of zoology, botany, geo- 
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logy, and mineralogy so far back as 1827, and among the 
naturalists who taught one or other of the subjects before 
the new section was created were Hdbert, Lory, Fouqud, 
Van Tieghdm, Dastre, Pemdr, Cornu, Giard, Le Mon 
nier, and Donnicr rhe feature of the instruction now 
given IS the large attention paid to field work Fre 
quent geological, botanical and toolcmcal excursions aie 
made under the charge of the professors, both during 
the school year and the holidays At the marine biologicm 
stations, holiday courses are always offered Uwing to 
the labours of Prof de Lacaze Duthiers, biological lalwia 
tones have been established at various points on the h rench 
coast Since 1881, many students of the Normal School 
have worked at the stations at Roscoflf, Banyuls, Concar 
neau, Wimereux, and Saint Wn aast, and the knowledge 
they have thus gained from nature herself is far in ad 
vance of that received through lectures or from books 

Pasteur’s connection with the school has a melancholy 
interest at the present time Before he left the Faculty of 
Sciences at 1 lilc, to become administrator and directoi 
of Studies, he hid made his important researches 
on the tirtrates of soda ind immonia, and had com 
meiiced the study of fermentation He therefore wanted 
a laboratory in which to continue his researches, but the 
school could not at the time offer him one After 
1 little difficulty, one small room, ibout ten feet square, 
was obtained, md in that restricted "^ce he made some 
of his most valuable discoveries l^his accommodation 
howeter, uas gradually increased In 1863 a large room 
was expressly constructed for Pasteur’s work, and was 
added to from time to time as the value of the researches 
I amed on came to be recognised h mallv, it was im¬ 
possible for him to cirry on his extensive lesearches 
under the hospitable roof in the luc d Ulm, and he had 
to remove to a larger building A few years later his 
work for science and humanity was recognised by the 
construction, at i cost of more tlian /i00,000, raised by 
inteinitional subscription, of the Pasteur Institute in 
Pans, where the icsults of Ins researches are daily 
appliM, and where the remains of the great investigator 
wiU finally rest 

I he valuable Annahs dl tole Normaie owe their 
commencement to M Pastcui The journal was first 
issued in 1864, uid m my important memoirs by members 
of the teaching staff, and by students, have appeared m 
It Pasteur was editor from 1864 to 1870, and was 
succeeded by licnn Dcvillc, who held the position until 
1881, though the publication must have entailed pecuniary 
loss !• inally, the Annalt f were placed upon a firm foot 
ing by M Zevort, Director of Secondary Education, who 
twelve ytais ago mcreistd the subscription list by pro 
viding for the intrcxluction of the journal into a number 
of (yicVx, and since then the assistance thus rendered has 
been continued by succeeding Directors of Higher and 
Sec ondary Education M Debray held the editorship of 
the Annales from 1882 to 1888, and M Hermite now 
edits It, with an editon il c ommittee comprising many 
of the most eminent men of science in France 

Many other names, in addition to those already 
mentioned, have contributed to the gloiy of the school 
The work of Galois, for instance, whose short life 
ended in 1833, while still a student at the school, 
has had great influence upon the development of mathe 
matics 

In the early part of this c entury, httle attention was 
paid to astronomy at the Normal School The mathe 
maticians there produced a number of important memoirs 
on celesual mechanics, and made astronomical tables, 
but practical astronomy was entirely neriected When 
Le Vemer became director of the Pans Observatory, ho 
obtained permission for a limited number of students to 
wodc at the Observatory while still retaining their position 
in the school Victor Puiseux and Paul Oesams were 
the two first students selected, and they were succeeded 
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by Paul Serret and Mand Davy Le \ erncr thus opened 
a new career for students at the school, and the way they’ 
availed themselves of it is shown by the feet, that, in 1866, 
there were as many as fifteen of them upon the Obser¬ 
vatory staff Among the names of astronomers who 
were studenU at the school, are MM Tisserand, Rayet, 
Andrd, Angot, Stdphan, Simon, and Voigt, and at one 
time or another the school has provided directors for 
all the State obscrvatones m Prance 

What more need be said The names and works of 
the school s alumni are known and honoured throughout 
the scientific world, and that is sufficient testimony 
to the character of the instruction Fhe French 
Government is generous m its tieatment of the 
school, but the expenditure is returned mcieased 
a hundredfold through the works of the students And 
not only do these works benefit the Republic, they 
have an international value Iheiefore the centenary 
’Mch the school celebrated this year, interests all who 
aft concerned with the advancement of natural know¬ 
ledge R A (iKECjORY 


T//£ ''OhMMI' DISASTER 

A MONIH ago, the Swiss newspapers were full of 
various accounts of a destructive avalanche whiih 
took place at the Gemmi on September 11, at 4am 
The first report read as follows “ A large part of the 
Altels glacier got loose and slipped down, covering three 
kilmnetres of ground on the Spital Alp, two houre* walk 
above Kandersteg Men (6) and cattle (300) have been 
killed by the slipj^ mass The bieak across the glacier 
may be seen from the valley with the naked eye Help 
has been sent up from the villages of I euk, Kandersteg, 
andFruligen’ Mf/f September 12 ) More 

correct details afterwards decrniM the loss of cattle by 
about one half| and the whole damage is estimated at 
from 60,000 to 80,000 francs 
The (oncemed will be perfectly femiliar to m my 
English travellers P cw foot tounsts in Switzerland miss 
the Pass of the Gemmi, which bndges the beautiful lime 
stone mountains between Canton Bern and Canton 
Wallis at their western end I he tounst coming from 
the North leaves the broad Aare Valley of ( anton Bern 
and Its lakes at Ihun, and ascends graduall) through 
the lateral Kander Valley towards the glaciated cham of 
the Diablerets, Oldenhorn, Wildstrubel and Altels on the 
southern horizon Ihe characteristic group of snowy 
summits known as the Blumlis Alp closes in the south 
eastern fhe valley itself is ifestrewn with gigantic 
remnants of old mountain slips, now clad with fir tree 
and a rich flora At PCandersteg it narrows, long moraines 
fnnge the mountains, and the driving road is left for a 
a steep winding footpath which climbs Bie mountain-sides 
beneath the shade of densely grown larch and fir The 
main stream hurls over rocky escarp and raves in deep 
ravine A sudden opening in the wood discloses the 
tnbutary stream of the Gastern, its grey cliffs, and 
tumbling waterfalls , surely one of the most picturesque 
glens in the Alps 1 

Immediately beyond this point of view, the path 
descends slightly for a short distance and bends round 
the base of a wooded hill, known as the Sturenbergliy 
before it once moie nses to the mountain pasturage and 
ch&lets of the Spital Here, the sound of cow bells rings 
over a grassy river flat, hemmed in east and west by 
mountain ndges, northward by a thick tongue of moraine. 
Only one steep, narrow passage defiles the northern 
roclu and marks the contact of the Altels range with the 
I moraine tongue A dammed up lake basin, often dry in 
summer, lies on the other side of the moraine where the 
road leads to the cosily sheltered Schwarenbach Inn 
Three quarters of an hours farther walk on rocky shelving 
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g^round takes the tourist past the Daubensee to the 
lieight of the Gemmi P<tss and the Hotel 
Such was the walk to the Gemmi before the avalanche 
occurred Now the broad pasturage flat, the narrow defile 
alxivL It to the Schwarenbach Inn, as well as several pas 
sages of the road below, especially the “ Stierenbeigli,’ he 
beneath masses of ruin and disorder f ir slopes have 
been felled at one blow Dismembered parts of cattle 
have been floated hither, thither, m the ice stream What 
mikes It the sadder is that all had been in readiness 
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on the Spital Alp for the depaiturc of the herd boys and 
cattle on the follow mg day to their viU iges m W albs 
Although the cause of the disaster was the faU of the 
ice mass, it must not be forgotten that the actual 
destructne force is the wind pressure (* Windschlag ) in 
advance of the falling mass Living things and timber 
are flailed to the ground or borne to considerable 
d stances fhe mass of tec then bunes all beneath tons 
of weight and transports still farther tearing and breaking 
■whateier it carries 
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The enormous rush of wind ti^ether with the terrifying 
sounds of the avalanche, gate the people of the neigh 
bourhood a rough awakenmg from their nights rest 
They thought an earthquake was convulsing them 
Only one witnessed the commg of the avalanche that 
was the waitress at the Schwarenbach Inn, who had just 
risen to prepare an early cup of coffee for some of the 
guests She rushed out, in time to see the ice skimming 
the road s comer on its way to destroy the Spital Alp 
Had the fall taken place half a day sooner or later, 
tounsts must inevitably have 
suffered on the much fr^uented 
path 

Dr Albert Heim Professor of 
Geology at Zurich was at once 
telegraphed for to make a thorough 
investigation of the disaster The 
result of his examination will not 
be folly published until the end of 
the year Meantime some of the 
more exact details may be stated 
here The accompanying photo 
graphs arc a few of those taken at 
Prof Heim s wish immediately 
after the disaster 

The first shows the break in 
the ice ou the AlteU Mountain 
It occurred near the foot of the 
nevd or I im snow region of 
the Altelb glacier, at a height of 
3300 metres (iiooo feet) The 
mass of ice which broke away 
measured about 300 metres in 
length 200 metics in breath, and 
30 metres in thickness It streamed 
down the steep dipping smooth 
slabs of limestone rock on Altels 
and spread itself out fan like on the 
bpital Alp 1900 metres high (6270 
feet) Ine verticd height of the 
fall was therefore some 4700 feet 
The immense impetus thus gained 
caused the ice to pursue its course 
up the steep incline of the 
Oescbincn (.irat 1 he main 
part in the centre of the ava 
lanche fan dashed itself with 
Its spray of ice dust and ddbns 
against the ndge, surmounted it 
in parts as high as 2360 metres, 
over 7700 feet, and pitched many 
fragments upon different levels on 
the other or Oeschinen Valley 
side of the ndge The outer wings 
of the fan on the other hand, 
curved backwards that on the 
north side can be traced as a re 
turn stream from Winteregg to the 
btierenbergh corner of the Gemmi 
road referrM to above fFig a) 

This return stream did especial 
damt^ to the trees, and nothing 
can be more stnking than the sight 
of the long larch and fir trunks 
felled in one and the same direction and clean cut along 
a definite line One hillock has been stripped of its 
timber on one side while no harm has btin done on 
the other The course of the avalanche has left its trail 
of stems up tom roots, ravaged chfilet, dead cattle, even 
cheeses may be distinguish^ jammed in the general 
heaps of ruin 

Tne result on the ice of its own motion and pressure 
during Its fall deserves attention (I ig 3) The photMpap 
shows the typicil form which the ice takes vix tnatofnar 
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landed pieces of ice of ill sizes mixed in loose ice powder 
Fnction produces vanous markings on the rolled ice 
There is altogether a remarkably small proportion 
of earned rock ddbns mixed with the ice The whole 
field of ice on the Spital Alp simply portrays a ‘ Staub 
Lawine," or dust avalanche on a latye scale In the 
course of a few years nature itself will nave remoxed the 
last signs of a wreckage which it present hundreds of 
willing hinds are doing their best 
to clear away in part from road 
and Alp 

Maria M CknviF 


■pRNESl FLUX IMMANUEL 

HOHPI* * was bom m Frci 
burg on the Umstrut (Saxony) on 
December 36 1835 At the age 
of nine he lost his mother and at 
eleven being leA an orphan by the 
death of his father he was tiken 
ehirgc of and educated by the 
governing body of in endowed in 
stitution in Halle After the com 
pletion of his school course he 
commenced in 1846 the study of 
the naturil sciences is a student 
of the University of Hillc Mi 
grating early in his student s c ireer 
to Leipzig he had the good for 
tune to lay the founditions of his 
knowledge of anatomy and phy 
siology under the three distin 
guished brothers Weber (Ernst 
Heinnch Wilhelm nnd Eduard) 
to study chemistry under (id 
mann and under the em nent 
physiologicil chemist Kill C ott 
hold LAminn medicine under 
Oppolzer surgery under ( unthei 
and pathological initomy undri 
Hock Hoppe spent the list two 
semesters of his students coursi 
in Berlin following the courses of 
Romberg Lmgenbe Land Cisper 
He took the degree of Doctor of 
Medicine in 1850 presenting adis 
sertation De cartiliginum strui 
tura et cbondrmo nonnull 1 which 
he dcdicited to his former mister 
E H Weber and which indicated 
the impulse he had received 
towards anatomical as well as 
chemical investigation on the one 
hand through the influence of the 
Webers, on the other through that 
of K G Lehmann 
Having settled in medical prae 
tice in Berlin Horae was ap 
pointed medical officer to the 
workhouse and whilst occupjing 
this post devoted himself to re 
searches, partly chemico physiological and partly rliniril 
To the former class belong investigations on cartilage bone 

r Tboogh sonw WMki I ave elapicd n c the death of thii em eat n A f 
K ence a bnef accotint of h • 1 fc and an attempt to co ve) eomc dea of 
the part «di ch he played n the advancement f j hy> uloB cal chem y 
may nM prove unintersMias to the eadem f Narun* fn the prepon 
turn or thii paper 1 have been gteatly % eted by the mf rmsti nm 
u ned in an article which ej^eared n the rott ekt /Cnl of A ( t 

J The iiitijM of thie not ce chanced 1 v banp: from Uofipe to Hoppe Styler 
•omewhere about the year i86i 
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and tooth, as well as chemical analyses of certain so called 
transudations to the latter, studies of which the object 
was to discover the physical pnnaples which undme 
many of the phenomena rexealed by the percussion and 
auscultation of the chest in disease In 1856, Hoppe was 
appointed Prosector in the University of Greisswald, 
where he qualified as Pnvat docent here, however, he 
only remained until 1858 when he was recalled to Berha 



by \irchow m order to act as his assistant Virchow 
had just been appointed the first ordinar> professor or 
pathological anatomy in the University and Hoppe, as 
his only assistant was at first called upon to take a part 
in all the woik of the Pathological Institute whether 
anatomical or chemical Very soon however he 
was enabled to confine his attention to researches in 
physiological and pathological chcmisir) and to the 
superintendence of the chemical 1 iboratory of the Insti 
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tale In i860, Hoppe was appointed an extiaordinary 
professor in the pmuMophical mculty qf the University 
of Berlin In iwi (he had now assumed the name 
of Hoppe Seyler) he was appointed to the diair of 
Applied Chemistry in the University of Tubing, where 
he had as colleagues the botanist von Mohl, the physio 
legist Vierordt, the anatomist Leydig, the chemist 
Strecker, and the great physician Niemwer 
It was whilst in Tubingen that Hoppe Seyle^ubhshed 
(1866-1870), under the title of “Mwicinisch Chemische 
Untersuchungeu^” a senes of valuable papess by his 
pupils and himsdf, sqpie of which will be always referred 
to by thorough students of physiological chemistry , such 
lie the researches of Diakonow on lecithin, of Miescher 
on nuclein, and Hoppe Seyler s own papers on hnmo 
globin. Its codipounas and certain of its denvatives 
When, in 1873, ahei the conclusion of the franco 
(ferman war, the (termin Government gave to Strasburg, 
the new and splendidly-endpwcd l^scr Wilhelms 
I niversitat, Hodm S^ler was one of the distinguished 
men chosen to nil its chain being sppointed to the only 
ordinary professorship of Physiological Chemistry in the 
Cierman empire Among those who were called with 
him, and who weie destined to shed a brilliant lustie on 
the new academy, which had ansen Phoenix like out of 
the ashes of the old Stiasbuig, were such men as Wat 
deyer, Recklinghausen, Leyden, Gusserow, SchmMi|IISrg 
ind h luckiger No wonder that Strasburg has vAdy 
become one of the chief centres of lesearch m Europe 1 
\mongst the 1 iboratones—the so called institotos— 
which are clustered around the Hospitil of Strasburg, 
IS the so called Physiologisch Cheriuschc Institut, in 
which since his appointment Hoppe Seyler has continued 
the work which he had begun in Berlin and in Tubingen, 
sui rounded by pupils many of whom—I shall merely 
nime Baumann, Bnegei, Kossel, and Thterfelder—hive 
won for themseheshonourable pMitions in contemporary 
science, and for their m-tster the reputation of a groat 
te’tcher, in the best sense of the term Here Hoppe 
Seyler worked until the very eve of his death I eating 
Strasburg apparentl} in the fulness of health ind vigour 
to enjoy a few weeks of rest on his property by the shores 
of the Lake of Constance Hoppe Seyler was to be spared 
the misery of piolonged illness Some sudden and un 
suspected caidiac mischief brought to a standstill the 
life of a man of singul-irly great activity, intellectuil as 
well as physical He died on the foicnoon of August lo^ 

Arthur <.\m< fi 


THE FLNLRAL OI PASTEUR 
A MID signs of nitional sorrow, the funeral of Pasteur 
took place on Saturday last France, more than 
my other nation, knows how to do honour to the memory 
of those who have contnbuted to her greatness, and by 
hiving a national funeral, as well as taking the tost of it 
upon herself, she has once more shown the esteem in 
which she holds those who have devoted their lives to the 
increase of the worlds knowledge and happiness How 
very full wts this expression may be gathered from the 
report of the Ttmet conespondent at Pans We read 
Quite a small army of in&ntry, marines, cavalry, artil 
lery, and muniapal guards, mounted and on foot, depu 
tations from all tW schools and learned societies , most 
of those who speak ind of those who govern and 
command la the name of France, came to render homage 
to the stainless glory of this 1 renchman, whose genius 
devoted its efibrts to the whole of mankind, and who 
deserves the gratitude of the world, not merely for the 
labours which he accomplished but for the new paths 
which he opened to saence b) the fiesh discoveries which 
he made for the benefit of mankind ’ Shortly after ten 
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O’clock on Saturday morning, the trbops and innumerable 
deputations, which had assembled in and near the Pasteur 
Institute, marched past beftire the coffin containing the 
body of the illustrious investigatpr The funeral pro 
cession was then organised Oenergl Saussier, surrounded 
by his staff, ind followed by the first division of infiintry, 
preoeded the hearse, and behind him came a long line of 
deputations, many of which had wreaths in their centre 
A number of wreaths werp borne oq litters, and others 
were earned on six cars, each drawn by a pair of horses 
“ Along the route from the Rue Dutot to Notre Dame,” 
says the Ttmes correspondent, “ the compact and silent 
crowd respectfully uncovered their heads as the hearse 
passed, and the two thousand soldiers and poheemen, 
drawn up in hne to keep the way clear, had absolutely 
nothing to do The pall bearers were M Pomrard, M 
Joseph Bertrand, M Geoi^ Perrot, Dr Brouardel, M 
(>aston Boissicr, and M Bergeron After marching for 
an hour and a half along the left bank of the Seme, the 
procession reached the square of N otre Dame The aspect 
of the Cathedral was most impressive The presence of 
President Faure, the Grand Duke Constantine, Pnnee 
Nicholas of Greece, Cardinal Richard, the whole of the 
Dijdomatic Corps, the Ministers, the Institute of France, 
the office bearers of the Senate and the Chambei of 
Deputies, the red robed Judges, the members of the 
University fiiculties, in orange, r^ and crimson robes 
and the other distinguished persons invited—all this dis 
play of official mourning was coupled with and yet eclipsed 
oy the profound silent e, the manifest gnef The immense 
crowd was a rare and impressive, if not a unique spec 
tacie” 

The Royal Society was represented by Mr W T 
Thiselton Dyer C M G, Director of the Royal Gardens 
Kew At tne final funeral, which will be held in con 
nection with the Centenary of the Institute on the sjth 
inst, several of the Offuers and Jcllowsof the Society 
wall be present, together with many delegates from othei 
of our learaed societies 

After the service in Notre Dame, the coffin containing 
Pasteur s remains was removed to a catafalque outside 
the Cathedral, and M 1 oincanf delivered an oration 
before it, on behalf of the Government 

Thus does France venerate the memory of her noblest 
son But 1 ranee is not alone in her gnef I he human 
race joins with her in mourning the loss of one who has 
done so much for humanity and science The name of 
him to whom the world owes so much good is impensh 
able 


NOTES 

Iv Julycf this )tar a special Parliamentary Cominillee, of 
which Mr Rhodes the Premier, was a member, sat m Cape 
Town to conudci the advisability of beginning a systematic 
geological survey of the Colony The Committee, after hearing 
evidence, recommended the House of Assembly to appomt a 
standuig Commission which should take charge of the work 
and become in the first instance responsible for its bemg 
efieiently earned out l*arluiment having accepted this re 
commendaliuD the warrant appointing the Comnusnon has 
been duly drawn up and agned by the Governor of the Qdony 
The following gentlemen compose the Commission the Hon I 
X Memman M L V. Dr Gill, Astronomer Royal, Dr Muir, 
Snperuitendent treneral of EducaUon , Mr Charles Carrey, 
Under Secretary for Agriculture, and Mr Thomas Stewart 
The three first mentioned are Trustees of the South African 
Mnsenm Cape Town, and it is intended that the geological 
staff shall have lU headquarters in the new museum building, 
which IS just approaching completion. In past years a great 
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amount of detached work, chiefly of the nature of ptoapecui^ j Icctureta, and inapectonof workshopa and lactone* where female 


and reporting uppn mineral occurrences, ha* been done m Cape 
Colony, while many European geolog^ have wntten paper* 
dealing with the tockb foi^k, and in voroe caae* the itnictnml 
characten of different*portion« of the Colony which at vanoui 
limes they happened to have visited The Commission intends, 
as one of it* first duties, to have a I ibtiography of all such 
papers and reports pubhshed, but will at the same time have 
an organued thematic mheme of field work entered upon A. 
topographical map on a scale of two miles to an inch has already 
Ijten pubhshed fiir about one twelfth of the entire ares of the 
Colony, snd it is intended to utilise this for the geological 
details 

Dr W S Church will deliver the Harveuui oration before, 
the Royal College of Physicians, on hnday, October |8 

I’Ror R vouLi, of Grenoble University, has beenawarded the ] 
prize of twinty thousand francs given biennially by one of the 
bodies Constituting the Institute of I mnee, andawsnled this year 
liy the At sdeiny of Sciences 

VVi regrti to notice the death of Prof A von Boideleben, j 
Ihe eminent surgeon, and for many years one of the Presidents of 
the Berlin Medical Sixiety The death is also announced of 
Baron Felix Larrey, member of the Pans Academy of Medicine, 
ind author of a number of works on miktaiy surgery 

Thi fiu/MtH of the Royal Gardens, Kew, announces that Sit 
Joseph Hooker has presented the Ciardens with a replica of a 
liortrait of the hUe Dr T Thomson, h R S Dr Thomson 
was the first botanist to enter the Kartkoram mountains, and waa 
for some time Director of the Calcutta Botanic (laidens 

Durim the Leyden Zoology Congress a small volume, 
entitled " Gmde /uologique de la Hollande,' was presented to 
the members This little hoik, containing a number of photo 
graphs, was compiled by the (leneral Secretary to the Congress, 
Dr Hoek and is full of information on the roological labora 
tones, the museums, the roological station and the rookigical 
gardens, as well as concermng the study and the teaching of 
roology m Holland Several chipters are, moreover, devoted 
to the fauna of the country 

Al Uist week’s meeting of the Pharmaceutical Society of 
(iieot Rntoin, the Hanbury Medal was presented to Dr k I 
Vogl, Professor of Pharmacology m the Univerutyof Vienna, 
through Count Clary, Prof \ogl being unable to attend in 
person The medal is awarded biennially m accordance with 
the condition of the Hanbury Memorial I und and the award 
rests with the I’resulents of the Pharmaceutical Society, I innean 
Society, Chemical Society, and the Briush Pharmaceutical Con j 
ferencL The first presentation was made in l88l, the recipient 
being Prof hluckiger 

AI the Royal Microscopical Society, on Wednesday, October 
16, the following papers will be read —** On the Division of 
the Chromosomes in the Pollen Mother Cell of I ilium,” by 
Prof J B Fanner, " New and Cnbcal rnilgi,”by(r Mossce, 

A Fluorescent Bacillus, ’ by P J Reid j 

Thb inaugural lecture of the newly instituted “Coune of 
Scientific Instruchon in Hygiene and Public Health " at Bedford 
CoUegeforWomen,wasdebveredbyDr LouisParkesonSaturday 
afternoon, October 5 The course aims at promoting systematic i 
instniction in hygiene and all thoae alliri hranches of science j 
necessary to a thorough knowledge of samtaticm and laws of j 
health, and so quahfying women to become teachers and | 
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labour u employed 

A StMTiNo of the Institution of Mechanical Enginoei* will be 
held on Wednewlay, October 23, and Thorsday, October 14, a 
the Royal United Service Institution, Whitehall The chair 
will he taken by the I’lesiduit, Prof Alexander B W Kennedy, 
F R S , and the folhiwing papers will be read md discussed, a* 
far Ok time permits —“ Phe P Icctnc Lighting of P dmburgh,” by 
Mr Plenty R J Burstall, “ Report on the Lille Expenments 
upon the Fflictency of Ropes and Belts for the Transmission of 
Power,” translatmlby Pn>f David S Capper, “Observations on 
the talle Expenments upon the Efficiency of Ropes and Belt* for 
the Transmission of Power, ’ also by Prof Ci^per 

Tlir death of Montr Wilkninni, the eminent botanist and 
geographical explorer, is snnouneed in the (tfOfraphualJoMmttl 
Of his life we read —“Horn in i 83G at Herwngsdorf, m the 
kingdom 0/ Saxony, after 1841 he studied medicine and natural 
science at Leiprig In 1844 he for the first time visited the 
Pyrenean peninsula, which he subsequently traversed so often, 
sometimes by the year together making thorough mvestigationv 
into the botanical geogiiostical, and geographical relations of 
the country After hating, in 1833, gained some experience a* 
teacher of botany at Leipzig, and having been caPed thenee first 
toTharandt, snd afterwards, m 186S, to Dorpal, he occupied 
the chair ol Botany al the (.erman Umversity st Prague from 
1873 onf'l fhe receipt of his pension m 1893, being at the same 
time Director of the Botanical Gsrden m that city He did 
much good work by hi* nch botanieal collectKinii, principally 
from Spam snd the Balesnc Isles, ss well ss by his specul 
boltnicM works dealing es])eeially with the descriptive side of the 
science , whiPu w s geographer he did lasting service, not only 
m connection with the geogrtphy of plants- m particular in 
South West and Central I urope—but alw by hiv comprehensive 
geographical descrijilmn of Spam and Portugal, snd, above all, 
he threw light im the geography of Austria by his excellent work 
on the BohmerwaUl (1878), which region he was the first to 
throw opes to scienee in its most inaci esuble iiarts, still at the 
time clothed with jwimeval forest ’ 

WiiH referenic to the letter liy Mr Pillsbury on “Colour 
Standards ’ (NaiwrI' August 33, p 390), Mr J W Loviboud 
writes from Solislwry ‘ In justice lu niyself, may I be allowed 
to point nut that the ililheulties nameil no longer exist, since it 
remains isanespenmintal fact that the solution of every position 
which Mr Pillsbury describes ss desirable snd lacking is now a 
matter >f everydiy routine in many lalxiratories and manu 
faetones Pvery sensaUin, whether of light or colour, 

which can he differentiated by the vision tan lie matched by 
means of the 1 intometer Standard Glasses, and dctinei I by means 
of a system of eolour terms , the colour sensation itself ean be 
reproduced st any future time by simply using Ihe njalehing 
glasses The operation of matching a colour is so easy that m 
those foctories where frequent changes of colour require noting, 
or where it is necessary to work up to i given colour, an 
mtelligent workman u, found competent to eflfcet them ’ 

Thr current number of Htmmel und Frde contaiiu the eon 
eluding part of two interesting articles on scientific ballixm 
areenU, Ur R Suring, of Potsdam The author briefly 

reviews all ascents since that by Jeffries and Blanchard on 
November 30, 1784, snd shows that relatively little use has been 
mode of the observations, probably because they have not always 
been free from objection, or from the hci that most sscents have 
been of an isolated character The principal exceptions, among 
the older ascents, are the celebrated vojagev of Welsh a 
Glaisher, and more recently those made 1^ the Havanans and 
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Ru««ans , ihi kttei dealing more eapecially with wind condidoni 
m high and low barometric preaiures The Oerman Soeiet]r 
for the promotion of acientific balloon aicenti, under the 
patronage of the Emperor, will probaUy obtam important 
results, and solve several open questions relating to cloud 
formation, and atmospheric electricity under various hygrometm 
Londitions of the atmosphere 

A SUSPENSION for phyucal mstrumentsfree from the vibrationt 
of the laboratory would lie an inestimable boon to physicuts, 
es]xxially in crowded cities At Leyden University, Prof 
hmthoven mounted his delicate capillary electrometer on an 
iron plate floating on mercury TTus device was exceedingly 
successful, although somewhat cumbersome and bulky, and he 
was thus enabled to take a photograpluc record of the instrument 
magnified 800 times Sir O B Airy was in the habit of placing 
his artificuU honron upon a table snspended by caoutchouc bands 
attached to another table similarly suspended, the airangement 
bemg reix.stcd three times This, however, was even more 
cumbersome Now Herr W H Julius, in WuthmoHn's 
AnnaltM, describes a contrivance which is lioth simple and 
cficctivc It consists of s small circular table suspended by three 
vertical wires shout 6 or 8 feet long, the ends of which form 
the points of an equilatersl tnangle A movable weight is 
attached to a rod projecting downwards from the centre of the 
table It can lie clamped in any position, so as to bring the 
centre of gravity of the table and the instrument into the plane 
of the table itself Any lateral disjitacement of the upper ends 
of the wire will start waves down the wires, which will arnve at the 
uble •imultaneousl), but will only affect it perceptibly when the I 
period of the disturbance coincides with the period of oscillation 
of the table about the point of suspension Even then the axis 
of the table is always stnctly serticsl To clamp the oscdlations 
peculiar to the suspension the luthor attached little vanes, dipping 
into oil or water, to the table With a rough preliminary 
apparatus constructed in this manner, the author succeeded in 
reducing the vibrations to one tenth of their original amplitude 
Th 11 sedimentation pliys an ^important i»rt m the purifica 
lion of water was shown as long ago as the year 1886 liy Dr 
I’en y Frankland in the case of his laUimtoiy expenments on the 
Rinosal of micro organisms from water That it is 1 factor of 
gri nt importance in the stor ige of water in reservoirs, won also 
shown by hini in his imestigitions at the London water works, 
but quite retintly Dr H J van 1 Hoff has indicated how this 
now recognised priHe-nul sedimentation mi) be taken advantage 
of in the absinetion of tidal water fir purposes of water supply 
It appears thU the city of Rotlertlam derives Us water supply 
from the river Maas, and that the Compiny s intake is situated 
within the tidil area of the nver , the water js, however, only 
abstracted at particular times t e two hours after high water 
has been reached During this peno<l the nver is at rest, and 
sedimentation can proceed unhindered, and Dr van't Hofl 
estimate's that at least 50 jier cent of the bacteria present ore 
eliminated dunng this time of eum)iarative stagnation Unlike 
the city of Hamburg, which liefore and dunng the great cholera 
epulemie abstracted tulnl water from the nver FIbe, and distn 
baled it in its raw condition in Rotterdam, the Maas water is 
submitted to filtration liefore delivery In consequence, how 
ever, of a very Hrge demand on the resources of the water 
works, the rate of filtration is considerably higher thin it should 
be, and thu fact, combined with the unpleasant circumstance that 
the aty diapotes of its refusi b) conducting it mto the river, 
would naturally lead us to anticipate a bad hoctenal filtrate 
Dr van't Hoff does not, uiifoitunately, ate any figures for the 
filtrate, but states that “the very satisfactory bortenolcigical 
results which obtain at the Rotterdam wralet works ’ are doubtless 
in great part a consequence of the imiwovement which takes 
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place m this tidal water through sedimentation, rendering the 
raw water comparaUvely easy to deal with, whilst ita microbaJ 
contents after the stagnation penod average only from 4,000 to 
10,000 per cubic cenUmetre, a remarkably small number for a 
polluted water 

Mkssas OuiiiAsr, Andskson, and FKaRiaa are about to 
issue a new popular saence senes for children, under the title of 
“ Saence Talks to Young Thinkers " The first volume is 
“ Nature’s Story, by Mr H Farquhar 

The last part of “The Natural History of Plants,” by 
Kerner and Oliver, which Messrs Blockie have for some months 
Iieen issuing, has just appeared, and the whole of that excellent 
work can therefore now be olitoined in volumes 

Mfssrv Casshi and Co have issued the first part of a 
“ new and revised ahtion ” of Sir Robert Ball s “ Story of the 
Heavens We hope that succeeding ports have been brought 
up to the present stale of knowledge, so that the edition will 
really be a revised one 

Srv BEAL years sgo it was intimated by a arcular that Dr 
Buchanan White wis engaged in the preparation of a Flora of 
Perthshire, which lie hoped to issue after a brief penod of time 
Dr White s dcsth last December, prevented its issue by himself, 
hut he left It m v state that permits of its immediate pubbcation , 
and we are glad lo notice the announcement that the book u to 
lie issued on behalf of the Perthshire Snaety of Natural Science 
Prof Trail, I K b , has umlcriaken to edit it, and to preface it 
with a sketch of the author s life and scientific work 

A s^RiBs of five simply worded books on wild flowers, by 
Dr M C Cooke has been published by Messrs T Nelson 
and S ins The volumes are cntitleil “ Down the Lone and 
Batk, ’ * Through the Copse,’ “A Stroll m a Marsh,” 
“ Around a C irnfleld and ‘ Across a Common ’ Written m 
in attractive c nversational style, and with scanty use of the 
“ hard words wliiih children, and even those of older growth, 
always associate with the study of nature, the books are well 
suited to the juvenile pubbe for whom they are intended 

We are glad lo note that the Harviian oration debvered by 
Dr I auder Bruntnn before the Royal College of Phystcuuia 
last October and pnnted m lull tn these columns at the time, 
has been published in the form of a handy volume by Messrs. 
Macmillan and Co It will be remembered that the subject of 
the omtion was “Modern Developments of Harvey s Work” , 
and those wh 1 know how well and fully Dr Brunton treated 
bis subject, will lie gratified at the publication of the oration in 
a convenient form The volume la dedicated to Sur J Russell 
Reynolds, the President of the Royal College of Physicians 

Wf have received the second pari of Mr 1 W Taylor’s 
“Monograph of the Land and Freshwater Molluica of the 
British Isles, from Messrs Taylor Brothers, I.eeds, and are 
pleased to see that the high standard of excellence to which we 
called attention in our nobce of the first port is well sus> 
tamed The descriptive text is clear, and generally accurate, 
while the paper, print, and illustrations (coloured and other* 
wise) are all praiseworthy The present port practically com 
]detea the consideration of the <diell, and the next issue will be 
devoted to the animal and its organisation 

The “ /oologisehes Adressbuch,” which R F nedlander and 
Soho, Berlin, have edited and published in connection with the 
Deutsche iSoologische Oesellschaft, will prove of very great 
asaiitance to workers in all parts of the world The vroinme 
contains the mums and address of roologists, aruitomtsts, 
physiolagists, and soo paleontoIogisU of all countries The 
classification is according to countries, the towns of which are 
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amnged (with « few excepUoiu) m alpiuibetic«I order, while the 
luunet follow the leine order Each name u followed by a foil 
addren, and by an indication of the ipecml branch or tranches 
of itudy in which the penon it deagnatee u intereited To 
give an example of the icope of the cuntentk, it may be taid that 
voder London we find the namei of the profeaaori and aisutants 
in the zoological and kindred departments in the various colleges 
and medical schools, the staffs of the departments of zoology 
and geology in the Natural History Museum, some of the mem 
bers of the Geological Survey of England and Wales. a liU of 
the members of the Zoological Society, the names and places of 
meeting of a number of London and suburban scientific sooeties 
interested more or less in zoology, md lists of draughtsmen, 
opiKians, publishers, and of taxidermists and dealers in am 
mals In some cases the lists are much fuller than in others, 
uwuig probably to the feet that some colleges and institutions 
fomisbed the publishers with more detailed hsts than others 
But though a few names are omitted from the places where one 
first looks for them they can in most cases be found somewhere 
in the volume Very valuable is an index of the names arranged 
in groups sccording to the subjects especudly studied, and a 
geographical index And, finally, the personal index at the end 
of the volume renders it possible to find the name, address, and 
speeiil virork of any zoologist entered m the work m a few 
moments It is well known that the Germans excel in pm 
ducing directories of the kind before us, and, so for as we esn 
make out, the present work will sustain their reputauon Being 
international, the directory will help to bring together observers 
accumulated m widely separated regions of our globe, and so will 
lead to a better knowledge of the world's feuna We congmtu 
late Messrs hncdlander upon the enterprise they have shown in 
preparing and producing such s useful work , and we hope the 
time IS not far distant whin the designations of students and 
investigators in the domain of physicsl science will be brought 
together m a similar directory 

Thk additions to the Zoological Society’s Gardens during 
the past week include a Blaek Ape [Cjmopttkeiut 
Celebes, presented by Mr hrank Greswolde Williams, i 
Rhesus Monkey [Afatacus rhttm 4) from India, presented 
by Mr II Small, a Bonnet Monkey (Afaccuus inttem, 9), a 
Macaque \Lan\je.y{AlafacHSC}iu»H<il<pis, 9 ) from India, presented 
by Mrs Lionel Smith, t White toiled Ichneumon (Httfetln 
a/6u(uuAi), two Blotched (jenets (Grire/l'a/ijniu) from N-itil, 
presented by Mr W Champion t Cape Ilyrax {//yrii 
/■a/eHsis), two Suncates {Siirua/a teh adaityla) from South 
Afnra, presented by Mr J E Matcham, two Norwet,um 
Vemmuigi {AffoAi iraiMiis) {pim Norway, presented by Mrs ^ 
Haig Thom-is, a Passenne Parrakeet (PsUtacnla fassmtia) from 
Brazil, a Silky Cow Bird ( Molothtns bonantmts), a Re I crested 
Cardinal (Paroana cucullata) from South America, presented 
by Mr R Notion, two Common Kingfishers (AUtdo ttptJa), 
British, presented by Mr J A Cl irk, a Passerine larrikeet 
{Piittacnhpat eriaa) from Brazil a Tuberculated Iguana [I^ana 
inbertuiata) from the West Indies, two Common Teguexms 
{rn^namiu ttgutxm) from South America, deposited 


OUR ASTRONOMICAL COLUMN 
Mkasurfmknt of Pi^netarv HiAwrTBRs —In a pajier 
giving particulars of measurements of the polar duimeter of 
Mats (AstreMomual foumal. No 354), Prof Campbell gives 
an mteresting summary of the conditions of planetary measures 
in general He points out that measurements of diameter sie 
afimed by a vanity of errors, among them being spherical tnd 
chromatic aberration, imperfeet itmosphenc conditions, irmdia 
tion, diffraction, and imperfect focus,tall of which tend to 
increase the apparent diameter of the object, whde, in addition, 
NO. 1354, VOL 52] 


personal equation and accidental errors may also affect the 
results The effects of spherical and chromatic aberration, as 
well as of diffiacuon, may be regarded as constant throughopt 
a senes of measures of any given object Differential refinmtion 
can be satiafimtonly corrected for, but the irregular refeaetion 
caused by the unsteadiness of the atmosphere, aiM resulting m 
** poor seeing, ’ may produce very large errors indeed The ap 
parent increase of diameter due to iriaduUiun may be regsuded 
as siimbly constant with any mven telescope, cyepieee, plaaet, 
and background Imperfect focus may produce coruiderable and 
variable errors, m the 36 inch Lick telescope, an error of a 
thousandth of an inch in focussing increases the diameter of a 
planet by o 03 Exnenments as to the best method tff pro 
cedure were made b) I’rof Campbell m June and July, 1894, 
with the result that the following programme was adoptM in the 
cast of Mars (a) All the observations wen made with the sun 
aliovi tbt horizon, and the advantages of a bright sky background 
were very markid , it was believed to reduce all the erron, 
except possibly that of peiMinal equation (4) Observations were 
only made in a tranquil atmosjdiere (t) The same eyepiece was 
used throughout (if) An erapieci cap with a •^vcf s mall 
apertun was emplovcd (z) TTie obsener's eyes were always 
similarly situated with respect to the threads of the micrometer 
(/) rhi micromtlir threads wen always placed parallel to the 
great circle passing through Mara and the sun {g) Hie micro 
meter thrtaiis win pliceddirectly upon the oppositi hmbs of the 
planet 

hollowing this programme, and adopting Youngs value of 
1/319 for the [xihr lompression, the most probable polar 
diameter of M trs at dutaoi i umty was found to be 9 25 -t- 
o 013 while thi equatorial diametei resulting from the measures 
was 9 30 

Imp Craii rs on ihp Moon Much has been learnt alxiut 
the conhgurations of the lunar surface smee the idea of examin 
ing Vera greitl) enlirged photographs came into practice It 
was only natural howeser, that many interested m the subject 
should base looknl ujxin the interesting results of Dr Weinek 
with scepticism for it was hard to believe that sue h detad structure 
could be so perfectly secured on the photographir jilates Such 
doubts as t > their existence were somewhat mcreasi d by the fact 
that many details wen intisible to eye observations, or at any 
rite were thought to le, lait the fact was not sufficiently grasped 
that the photognj hie jilales showed only the detail as it appeared 
It the moment it tlu exposure, which might have diffend con 
aideribly from that which preyed it or, followetl it by 1 few 

Every r mfidenee is now placed in the j hot igmphir records 
and under suitable end similar obsetting londitlotis the eye 
should be ably to senfy them directly M C M Gaudibert, in 
Astr Nath No 3310 tells us ot his discovery, with an instru 
mentof 360 m m aperture by esc obs< rvations alone, of a small 
emter only Soo metres ur duinieter It lies on the top of the 
centril mountiin of Allxitegnius Tins crater has been subse 
quently found by Dr Weinek on a legitise taken by MM 
loewy md luiseus 1894 1 ebrusry 13, 4h 6m Mean Time 

A diligent si itch by M (oaudibert has also enabled him to 
secure the necessary obsmalional runditirns to see the two 
small craters discos ered by Weinek near the crater md to the 
east of the Kephets ni mntiins 

SuicisnoN FOR Asironomicai Kfsfarih -Dr Isaac 
Koberts dmws attention to a piece of useful astronomical work 
whuh miy be performed by those who tike a practical interest 
in the subject, namely 'o determine what changes, if any, Imve 
taken place among the stars in the reguins photographed ^ him 
at intervals during the jast eight years In the first instance 11 
will only be necessary to compare the earlier photographs pub 
. Iished in his will known ‘ Photographs of Stars, Star Clusters, 
and Nebule ” with tht new senes now appearing in Anawittigr, 
but arrangiments are liciiig made which will enable insestigators 
I to refer to glass positives, or the negatives themsclse*) 11 settle 
, any doubtful points I he ph itognphs being enlarged to the 
same scale, comparativi measurements may readily be made l^ 
means of a rf\tan ruled on class, and a transparent protractor 
will enable position angles to bt determined The scale of the 
idiotumphs IS such lhat my change of position eseeeding three 
second of arc may be detected by careful mtasuremenu 
“Thus, a system of astronomical research would be inaugurated, 
that must eventually idd largely to existing knowledge 
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u explilincd by sappcmitK a 
id wli&eiiuent mvn^e of Uie 
irial liranch The well known 


_ _ ix followed by crantolcwical papen 

Sir W H 1 lower exhibited four skulls of the ahonginal id 
haUtants of lamaica, who had disappeared liefore the Lngluh 
x-cupation in the sexenleenth century They rckemble the 
Carib lyiw, ami haie lieen more or less markedly deformed 
during life 

The President, in the alisence of Dr J ti Ganon, ease an 
«iceiiuntoftheph>Medchara<tensticsofthe “New Race’^ lately 
disemered in egypt Some 200 skulls were secured, and parts 
of 400 $00 sk« letons I he aserage index of lenmh lies lietween 
73 and 75 the alveohr index shows three iweoominant types, 
about 94, 96, and 99 5 whieh are confirmed liy the male and 
female indices taken sejiaritely, and indieste 1 mixture of races 
I he nasal index is ^ wider than the European (47). and 
l^ptian and liuamhe tjpes (49), which are thus excluded 
The great excess, esiieci-illy from one of the sites explored, of 
female skulls of sery small lapaeily ix explained by 
segregation of a pert of the rice, and se' 
smaller headed women into the normal 
decrease of riuiiial capscitj in tropical as coin|iared with 
and teroperate races suggests that the new mce originated in 
tropical \frica Rut the l> pe of skull apiieairx to lx. distinct from 
that of the negro and the hair which has lieen found is either 
straight or wai} 

1 ach afternoon of tlie meeting was deioted to a lantern 
lecture of a simiewliat muie popular kind than the morning s 
work tin Thursday the President descnlad the remains and 
civilisation of the New Rare in hgypt, whose physicalfeatures 
had lx.in already examineel 

Seseral rites were discinered this winter latween Balias and 
Na^i near Thebes, < f an entirely uii I-gy)Htan chareeter All 
the pottery was hand mule th< ughthe|Kitter swheelhadlonglieen 
known in 1 gypt mil though mtiil was 11 it entirely unknown, 
the great majority <f the implements were of lery delie etely 
worked flint The long kmte blades and the forkeet xpear heads 
With (lecuhir hilling f r hringiiig down running deer, are 
paittcularly notilile \ery laeutifully foimeel yats of hard 
stime with jKiforatcd eirs fir suspenxinn, are ilso a cheracter 
isttc manufacture, an I ire imitated m rliy with (ximteil 
marbliny;, and elso liter lythe native I gyptmns Ixtensiie 
ecmetericx hue been e\pl red, and the manner of interment 
has lieen dtlermmeei the 1 < dies were laincd ein one xide in a 
contract! d |xisture, with many i< sselsand other funeral furniture 
and With i great buiiimg as jiart of the ceremony This, 
and the peculiar physical type ( f the (xople seem to lonneil 
them with the ancient Amoiitese I Soulhem Palestine , while on 
ihi other hind, they seem to hast invaded I gypt from the 
laliyan IXsert, ind to Ixlung closeh to the early inhabitants of 
the north coast of \fnri Hie elate of their occupation of 
I gypt IS fixed by the interiusitiiin of their tonilis lietwexn those 
ofyxth and twelfth dynasty 1 gyptians so that their presence 
explains the fall of the I yramid Buddine' dynasty, and the gap 
whuh has lieen observed it Ibis ixiint in the xequence of 

hnclay hl*r H Selon Karr exhibiteel a large xenes 1 1 
flint implements from Somali land, and of iHustralive photo 
graphs The flint is of haal origin, and a number of factories 
has been iilentiheil 

Mr W I Knowles sent a stnnteii flint implement from 
the North of Ireland, which gave rise to some discusxton as to 

Mr B Itarruion contnbuted a report on the plateau flints 
of North Kent 

Mr it Stums exhibited granw tcmls from the terrocc 
eravels of the Tliames \ alic) and PaUulithu; projectiles In 
discussion, however, the human workmanship of some of the 
specimens was called in question 

The President gave a demonstiation, with numerous ilhistia 
turns, of flint and melal working in anaent 1 gypt The earliest 
implements m Egypt are of I altohthic types, found undisturbed 
and deeply itauieel by exposua on the surfiua of the desert, 
800 laoo feet above the NUe Valley More advanced work 
manship, wi^ long nirallet flaking, appears in the gravels of the 
Nile, 30 fwt above tlie nver No intermediate sta^ ate known 
lietween these and the rectangular fitced flakes of the fourth 
dynasty The “New Race which overthrew the Pyt*°u<i 
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budders surpassed all known flint workers in the len^h, flat¬ 
ness, and regularity of their knives, javebn heads, and sickle 
flmts Ranges and other ornaments of gieat delicacy weiemade 
of the same flint Under the XII dynasty straight backed 
and curved knives, adres, axes with logs, scrapers and sickles of 
nmive workmanship occur, but under the Will dynasty, 
after another periocl of eclipse, bronze is found to have super 
seded flint rhnt implements, however, of a coarser kind, con 
■ nued to be used as late as the fourth century a n 
Metal working is first found undir the III dynisty, and 
copper tools sre habitually used underthe IV for mason's work , 
copper needles were also m use Only one sample of bronze is 
known of this age, the rest are of pure topper Phe “New 
Race, though devoted to stonework, piuducM occasional fine 
copper imiiTements, one notable dagger is of an “ digean” 
type liuier \1I dynasty, copper is still predominant, and 
much commoner tempered with copper oxide and with arsenic 
Bronze begins with \VIII dynasty Silver and gold are well 
worked from an early penod , almost absent from ‘ New Rate ” 
graves, which, however, seem to have been rifletl Iron has 
not ht^n found eirlier than foreim, mostly (<icek deixisiu of 
\\\ I dynasty (650 550 B t ) Farlier supixised allusions to 
" iron in mseri]Kions really refitr to “ bronze 
Mr 11 Swainson Cowper gave a lantern lecture on the 
Senams, or megihthic monuments of Tripoli, of whieh he 
has visited nearly sixty Rectangular enclosures of good masonry 
are associated with tnhthons like those of Stonehenge, but with 
very nanuw ^iKituies lietween the jambs, the height vanes 
from 6 t> It fiet They are erected on footing stones, and 
are apparenlK desired to hold additional superstructures of 
wood 1 he forms Ilf the stones themselves al«> sometimes recall 
carpentry types which in so treeless a country are remarkable 
A massive stone altar, often grooved, and level with the ground, 
someUmes stinds in front of a tnhthon Ihe few sculptures 
asyxnated with tin Senams arc of Komanityle, with Ihallu. 
subjects but ire not neecssarily nintemporary with the roonu 
ments themsehis The Senams appear to have been objects of 
worshi]), and usually stand uixin bill tops Mi Swainsois 
<^ow|^^r s^esls that they ire analogous to the “ Asher ih 

^byloman lylinders 

Mr \V 1 UwisAb ....„_ 

midden Ihe fissures in the sandstone clifls it Hastings have 
lieen used as dwellings m Neohthu. limes, and the refuse, con 
taming numer ms flakes, impIenunU, and fragments of [XiUery, 
basoccumulatid in front of their openings 

Saturday —1 thnolotg, —The tenth report of the Comniittet 
on the North Western Tubes of Canada was juesenteil This. 
Committee w is iiipomted at the Montreal Meeting 1884, and 
has published hitherto, the following important memoirs in il«. 
reports to the Bntish Association — 

Introduelii n (Keixirt \ II ) Sir Diniel Wilson 
Circular of Imjuiry (III ) 

North Aniennn I thnoingy (V ) Mr Horatio IIde 
I mguistir 1 timuligy (VlTl ) Mr Horatio Hale 
I'hysical CharaetiiistiCH (VII ) Dr 1 ranr Boas 
The Bloekfo it Indians (I ) Mr Horatio Hale 
Ihe Blaekfix t Indians (II ) Rev L E Wilson 
TheSareee Indiins (IV) Rev 1 F Wilson 
The Kootenay Indians (VIII ) Dr A F Chamberlain 
I thnology of Bnush I nlumbw (V ) Mr Horatio Halt 
Notes on Induuis of British Odumbui (IV ) Dr hianz Boas 
Reports on Indians of British Columbia (V -X. ) Dr Franr 
Boas 

The rei»rl now presented contains a further account of the 
physical eharactcnstics of the Inhes of the North Pacific Giast t 
notes on the Tinneh Tnbe of Nicola Valley, ly Mr James 
Teit , on the linneh Tnbe of Portland Canal and on the Nats 
River Indians, by Dr Boos, and the grammar and vocabulary 
of the Nhk a and Tsetsft’ut Unguaeu 
Much, however, lemoms to be done m order to give a satis* 
factory review of the anthropology, even of British Cfoinmbia 
ID particular, the influence of the tnbes of Millbank bound on 
their neighbours, the highly developed art of the Haida, ami 
the complicated symbolic and conveiitional ornaments, and the 
pecubar diitnbution of physical types need further elucidation 
The Gimmittee has accr^ngly been reappointed with a grant 
of yfioo, in order to enable Dr Boas to continue his important 
invcstigatioDS 

Captain S L Hinde read a paper on the canmbal tnbes o> 


) similar structures represented 0 
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the Congo Cannibolum ik in hu expenence in thu legion 
alnKMt univeml, on the increaie, and peculiarly inveterate An 
extensive traffic in human flesh prev^s, and slaves as well as 
pnsonera are kept and sold for food > ven corpi«a are dism 
terred in mle of rhanns on the gravta, the flesh is always cooked 
or smoked, but is not here eaten from any retigious or super 
sUtious motive The piactue of filmg the front teeth is not 
found to be cocxtiosivc with that of canmbabsm 
Mr Darnell Davis derived the name “cannibal from the 
Canbs of the West Indies, who however, are not man eaters, 
Mr t Iworthy diacussed the theory of cannihaluun ax a means to 
acqmre the properties of the thing eaten, and Mr Hartland the 
survivals, m Europe, of rerenumial and sepulchral cannibaluun 
Captain Hindi also discnlKd tin pigmies of Central Vfnea, 
nonuidic hunters, of less than four feet stature 
Mr A Montefiore gave m account of the Samoyads of the 
\rctie Tumlns 

Reports were piesente I by the Committees on physicil divii 
lions of children from the normal, and on anthropometric 
measurements in schools 

The anthr«)iometru Whorvtory, which is usually organiscil 
during meeting of the Assocmtion was not this year available 
On Monday, Mr Lluorth} read a ]nper on horns of honour, 
dishonour, and safetv I he heatl is the objeet of honour, and 
IS adorned with symliolic attiibutcs Horns arc symlxilic of the 
crescent goddess »i of divine imwer protection and lav our in 
general Conversely to “sc rn (trench i ortu>'\ is to de 
prive of such horns and prestige l^c paper gave nsc to some 
comment Not all horns arc crescent symbols, most were 
originally worn att iched lo skins ornaments are decorative 
lint, symbolic afterwards 

Mrs (itovc discussed the religious origin of dances, as firms 
of magic or worship Weapm dances arise from worship of 
weapons, or of in armed deny , ritual dances from the love of 
dancing attnlnited to the deity and as the expression of exalted 
inthusiasni, funeral dances propitiate either death or the dc 
parted soul \s cisilisatum utvances the expressums of emotum 
are restrained, and dances lose their meaning and popularity 
The re|x>rtof the tthnngraphie Survey of the Cnited King 
dim was read by Mr Hartland who was followed hy Mr ) 
tiny with obstrviuons specially relating to East Aberdeen 
shire, and hy Dr Oatson with similar lesults from Suflolk 
Work has also been Ugun m Llertfordshue and hast \ngtia (by 
the Cambrnlge Sub Cnmniitlee), and is projected m CiaTliway, | 
and in Caithness, B Igm and Nairn by Dr Walter Cregor 
Mr C C de Ikthani read a fully illustrated paper on the 
peculiarities of the Suflolk dudeet which retains an unusuvl 
number of Anglo Saxon idioms ind on the proverbs, tradilu ns, 
ind folk medicine of the district Mr I ingwood exhibited two 
young ash trees from Needham Market, which hod been split in 
irder to |>ass sick children through the stem 
Mr Clixld read a pni>er on ine objects and method (4 the 
study of folk lore, which was followed by a lantern Keture by 
I’rof A C Haddun, i n the sami subject, exhibitiim a senes of 
[lersons, trees, wells, and other natural objects and iwebistoric 
monuments to which traditions are attached, and illustmting a 
numlx.r of games and eeremomes, in which pnnutive beliefs and 
jmctices ate perpetuated 

On Tuesday a fonnal discussion took place on the results of 
interference with the emlisalion of native races The subject 
was bnefly introduceil by the President, and papers were eon 
tnbuted by I ord Stanmore, I’rof A C Haddon (New Ouima), 
Dr Cust (Indu), Ur H O Boila.s (Dutch East Indies), 
Messn E Im Thurm ontl Darnell Davis (Bntiah Cuuma), Ling 
Roth (Tasmanu and Austnlu), and Raynlard (Central India) 
The course of the debate was summed up by the President os 
follows The principle of government should be to protect the 
natives against their own weakness, the evd mfluences of debt, 
and the km of their land Rigorous unparttabty may be the 
neatest mjusbee to the natives, and it is only dealing with 
Hiem ftom their own sense of justice that influeiice can be 
obtained Native customs should not be unnecesaanly interfered 
with, and then only with careful attention to the native poiiit of 
view Lasvs of morality diflfer m various countries, and what is 
“ right" here u “ wrong ’ there Changes of detail should be 
left to the change of native opuuon, rather than be enforced by 
law It is, ftir instance, as cruel and disastrous to dress a native 
of a jungle in our tight, ill ventilated clothes, as to expose an 
European naked in a tropieal climate With regard to educa 
tion, opmiotu seem to difln, the corapleiely savage brain can 
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not acquire out ways of thought suddenly wuhout excessive 
attain and enfeeblement, lait native races differ very widely in 
receptivity and imitativeness What is above all things necessary 
IS that sympathy of fellow feeing which at once pla^ one man 
on an easy and equal footmg with another, and which savage 
races are very muck to {wrceive and rcaptocate 
Rev Hartwell Jones followed with a philological contnlm 
lion to the history of primitive vrarfiux, in (.rtece oml Italy 
Dr Oarson drseribeil a skull found m Thames \alley gravel, 
which contains palaolithw implements, and claimed it as 
paleolithic on nior)iholcwK vl grounds, siipyxirted by Mr 
Stopes Sir folin I vans, Prof Boyd Dawkins, and Mr Myres 
dioputed the attribution 

A Uive eollcctiin was exhibited of yihutographs illustrative of 
the \ndamaiiesc and their eivilisaiion, sent by Mr Maurice 


On Metbiesilaj Dr Munro gave a fully illustrated 
Isntein lecture on the newly discovered Neolithic settlement at 
liutinir in llosnia B Imt and jasper wea|x>ns were in tnufictured 
in greil vanety on the s|xil, while polished hanimiis ind axes 
were IvriMighl from a distance and Waekpottery with elaborate 
ineised angular ornaments, w is extensively mode A pnncipal 
feature in the site is the occurrence of irregular depressi ns in 
Ihe l«sal iliy IkI iw the debns Continental olistrvers con 
sidered these t lie the fl mrs of huls but Signor 1 ig irini and 
Dr Munr f und iriees of piles, and argueil that the houses 
were pile dwellings and Ihit the hollows were mode to olitain 
clay for wallle w >rk and p» Iteiy Sir John 1 vans supixirted the 
pile dwelling ihei rv, enil suggested that claelgiiig mignt explain 
the irregularity of the hollows 

Mr V. J Lvans desenUd i senes of pnmitive 1 uropean 
idols With diagrams and exhibits Heginniiw with the maible 
■mages of Ihe (.reek arehi|ielHgo, he sketched the aiea over 
whieh kindled figures occur in Italy Sicily Sinm I iguria, 
and thence inti Central 1 uru)>i and the shoresofihe Billic mul 
even as fu as Drlney The Oriental origin of these hmires, 
formerly mamt uned is m>w str ngly contesleil they probably 
testify lo on indigenous priitiee of burying at hrstaclnal, and 
subsiqucntly substituted atlindants with deceased [lerM ns Prof 
Petrie eompareel the Maltese seated figures with th< se 01 the 

New Race m Bgypt 

Dr Munr 1 pieseiitea i further iiporl on the 1 akt \ iliage of 
Glastonbury Vmengst lie rilms fouml were examples of 
pottery which were undoubtedly, highly orntmenleii s) ei imens 
of late ( eltic art Other arliiles unearthi I must have been 


imiioited two or three centuries before the Roinen exiutiation 
Prof Boyd ’lawkins agardeil the evidence vs cenielusivetnatthe 
lavke \ illoge 1 tC.lasiimbury might lie dated from 200 11 ( to the 
time of the K imaii iweupaliun 

Mr Theixlori Bent eontribiitid a pajur on the natives ot 
Southern \nbia 


Ihe Section was rlosiil with i hearty v ile of thanl s to the 


President 


MICHANres AT THh URITISH 
ASSOC/A7/ON 

CECTION t., which is elevoleel lo meehonicvl science liael an 
unusually heavy programme at the late Ipswich 11 eeting , 
indeed it was rather tix> heavy for the majonty eif nieml ers ji,r 
often the proceedings were earned on liefore a very sianly 
audience It is a question whether, in this Section at any rate, 
a good deal of mdicious weeding could not In done f )f course 
It IS understootl that ‘ meehoniial science’’shall he trinslated 
as engineering in general -and that is a very good thing, as 
otherwise many good |iaperson what is generally known as “civil 
cngineenng would be mul out from the Association altogether — 
but with a moat Iienevolent desire to give all liranches ofaivplied 
suence a heanng, one cannot help thmking it would Ik. an 
advantage to every one concerned—especuUty the authors—if 
some proffered contnbutions were returned with thanks The 
fact 18, an exercise of the selective fimnhy, and perha^is 1 little 
more ciUousnesa to the demands made v/ the sensitiveness of 
authors, would do much towards tendering the iiroceedings 111 
Section G more bearable than they have wen for some tune 
post 

There was, however, a good deal that was interesting ami 
dutinctly valuable in the procecdinga of the Section at this year’s 
meeting The pity was that it should have been often wasted 
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an an all but empty room Another cauie of complamt on the 
part of member! m thu Section was that the aecood Wedneaday 
was a dut nan Doubtless veir few obmt to a whole holiday at 
these meetings, but what people do find &ult with u that tney 
should be kept hard at work on Saturday, when there are pleasant 
excursions, to be turned adnft on Wednesday Of coarse one 
can go home and cut the business short, and that is what many 
do, and the Thursday’s excuruons thus suffer Indeed a con 
scientHius member, determined to do hu Section G thoroughly, 
was unable to go to any of Saturdays excursions, and would 
have to spend an idle day waiting for the Thursday’s excursions 
The excursions ore the great feature of the Association meetings, 
as they bring members together end make them known to each 
other in a way that no other institution or society does 
Toasibly more lias been done for the Advancement of Science by 
such means than by the meetings of Sections, for there are other 
asvicutions which afford opportunities for the reading and dis 
cusaioa of papers, hut none which ofler the same social fecihties 
as the British Association When it is remembered that only 
two Sections met on the second Wednesday, it m s question 
whether it would not be of advantage to make it a rule to 
fix the whole day excursions fur Wednesday instead of 1 hurs 
day We are aware that thu would create difficulties in reganl 
to meetings of generil committees, but surely these could be 
overcome 

The l*residenl of SecUon ti this year wss Prof L i Vernon 
Hareourt, who o)Hnct 1 the ]>n eecdings of the Section by reading 
his presidenti il address 

Ihe first )nper taken was a contribution )iy Major (•eneral 
Webber, on light railways is in assistance to amcullure 
It contained the main elements of a scheme a huh the author 
bad thought out for introilueing a system of light railways in 
buff ilk A g Kxl deal of attention was given to the subject of 
gauge, which the author considered should he n irrower than the 
stand ird gauge of the country vi/ 4ff 8} m 1 here is much to 
he said m favour of a narrow giuge for auxiluiry railways but 
also much to be said against it No doubt a narrow gauge is 
chea)icr than a wider one hut perha|is not so mueh chva|ier 
as mtny persons imagine Sharjier lurves cm also be taken 
with a narrow gauge an I it can Ik. laid m jiositiun where 
often the hroadir gauge would neussilate the widening of the 
road On the oilier hanil the standard g tuge en ibles the w iggi ns 
and trucks of the trunk lines to lie run on the auailuiry railwiys 
Il may be said tlut a light railway deniinds—on the score of 
cheapness—that the road U I shall lie of a less substantial 
character than that of the truni lines , lait here it is essential to 
liear one fact in mind 7 hi in issue (armanent way < f our trunk 
lines ts required for the heavy 1 x-omotivesrunning at high s(K.ed 
With small engines and c iinparitively slow speed very light jier 
maiient way will carry the ordinary railway goods stock with 
sifety The first thing however, which lias lo be dine in order 
to farililate the imnMiuetion of auvilwry railways in this cc uniry 
IS to give jiowcr to the Beurd of Tride t relax its own regula 

A jiaiKr by M A (•uUrt of Brussils on a freermg priaess 
for sliaft sinking was neat renil In general pmiiiple the 
suggestion is n it new In eases where water Ixiring stritv is 
encountered in shift sinking i freezing medium is caused t> 
eirculati in pipes Ihe vehicle useil is amininii, which, 
evmmrating in the pijKs pr duies the lae/iiig effect 

The nest laixr re id w is of lonsiderable interest, il was a 
memoir by Mr W II Wheeler of Uoslon on the efteel of 
w mil and almosjiliericpiessure on llie tides }<or many years jnsl 
the author h es been making e liservations on this subjei t 1 rom 
in analysis of two years tides at the Port of Boston (exeluding 
<a I asions when the element of wind would affect the case), he 
found tliat out of IM olisenations, 6i gave results oppisite 
to that which would have lieen expected by the readings of the 
barometer alone , f r i high hitoraeler was frequently 
auoni|)anied liy a high tide, and a low hammeter by 
a low tide On the oUier hand it was fmnd with few 
exceptions, thit when tlie wind blows with any firce along 
a coast m the same direction as Ihe mam streim of Ihe 
flood tide, the tides at all the ports along the coast will lie 
higher than the calciil itcd height given in the tide tables, and 
when the wind Wows against the flood Ude, high water will la 
liwir than calculated \c cording to figuies quoted in the 
jnjar the efleet of wind is such as te> affect the tide us 
much as 5 to ti feet, and a diflerenee of ns much os 8 
feet bos o^tved latween two smeetding tides 
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An analysis of the register of tides at Boston Dock for 
two years showed that 24 per cent of the whole tidea recorded 
were sufficiently affected by the wind to vary 6 inches Iran the 
calculated height Thirty varied by 1 feet, seven by 3 fcet, six 
by 3i feet, three by 4 fek, two Iw 4^ feet, one by over S feet, 
and one by 6 feet 3 inches From the observations ne has made, 
Mr Wheeler has deduced the approximate rule that with a given 
force of wind of 3 on the Beaufort scale a tide will be raisM or 
depressed by half an inch for every foot of rangg With a force 
of from 4 to 6, the variation mw be expectM to be i inch for 
every foot, with a gale from 7 to 8 it will be mebes, and if 
the gale increases to 10 it will be 3 inches It will be seen that 
the subject is one which possesses not only saentific interest, but 
considerable practical importance to manners , and so far as we 
are aware Mr Wheeler is the first who has obtained quantitative 
results of this nature In the discussion which follovred, it was 
pointed out that the lime element would have to be given its 
due viluc 

At the second silting of the Section, on hnday, the 13th ult , 
Mr O J Symons mive what was really a lecture on the autumn 
floods of i8m This cuntnbution was discussed together with 
a poper by Messrs Rapier and Stoney, on weirs in nvers 
Any contnbution liy Mr Symons is sure lo meet with a good 
reception at a meeting of the Assoewtion, and Mr Stoncy's 
work in connu tion with nver engineering is also so well knowrn, 
lhal It was not surjinsing that the attendonee m the Section should 
be a full one when the siUmg opened 1 hr floods of November 
of lost year it will be rememlared, were of an unusuollysevere 
character, a gieat jiarl of the low lying lands of the Thames 
Valley laing submerged Ihe meteoroTngieal conditions which 
led lo these fl lexIs were Iraeed by Mr Symons, and the effects 
stated With regard to the latter it would be but to apeat i 
long history c f 11 x led home s spoiled fiirmlure, and general 
damage lo i>riiieny The extent of lourse will never be Mown, 
but It was sufh lent t > be oecounted a calamity of ronudeimble 
magnitude There were two j a nods of heavy rainfall quiekly 
succeeding eaeh nthir Imt it was the second wbeh wis the 
immediate cause >fd image the first if it hod stood alone would 
have laen < iminretively innocuous The first penod occurred at 
theindofOet her indneirly all the additional land water caused 
by It had pissed 1 ver 1 eildmgton Weir before the second period 
arrived The Novenilier rams however found the earth well 
siturateil, and the witer that fell ran therefore almost wholly 
into Ihe nver la I with the unfoitunatc results before referretl 
to Them ril Mr bymons ihiefly sirose to impress was the 
necessity 1 f iut< matte reiords anil commumeauon lietweeii 
different divisi nsi f a water shed so that prompt warning might 
la given of a pnlnble flood Such preeautions are taken by 
loiuinental iiatnns but in Lnglind they are sadly negleettd 
1 he necessity f >r bl iimng aeeurnte data and treating it m a 
system Uh an I seienlihc manner by t rimed observers, was well 
illustrated by insUnres given , for example, the nver Mole w is 
at Its highest four days before the Thames, and if the warning 
thus given ly nature had been heeded much of the damage 
which foil iweel might h ive been prevcnleel 

The sen nd piper gave a good desenption of the movable 
weirs which have latume identified with Mr Stoney s name, 
and whu h were s > | ronimeiitly brought before jiublic notice in 
eunneitiun with the Manchester Ship Canal A more recent 
example, anil me which is lielter known to 1 ondoners, is that at 
Kiehmond whire there is a half tide 1 ak and a senes of bftmg 
weirs It has lieen t laimed that if many of the fixed weirs in 
the Thames wen rein ned, and these lifting wein, substituted fur 
them that iher w iild be less danger from flixidingof the nver 
I low far Messrs Kapier and Stoney go in this direction we did 
not gather from the paper, but such wc t<x>k to lie the general 
drift of their argument The positioii was disputed dunng 
the discussion whali followed, it being maintained by some 
speakers that even if the flow of water were absolutely umm 
peded as far as letidington Weir the tidal jiortion of the nver 
channel is n a of suftieient section to cany off all water that 
comes dviwn in time cf heaviest ram&ll fhe question is com 
plicated by the ebb and flow of the Ude, but it ought nut to be 
impossible lo arnve it a fairly defimte conclusiun The matter 
IS one which wints mvesligalKm by a competent authonty, for 
we dill not notice that any more than general statements srere made 
in support of the ilUgtd insufficiency of the tidal channel, and the 
statements, therefore did not appear to rest on a subatantial bosu 
of fact Ihe problem of the utilisation of the head of water 
at the weirs in the Thames was also brought forward Without 
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going into detaila, if m»y be mkI that the difcunton tended to 
wow that there u little probabibty of any uaeftil work being 
done in thii direction unleia tome entirely new departure in the 
conttruction of tnrbinea be ditcovered, Mr Stoney, however, 
in hu reply to the ditcuiaon, gave a iketch of a very ingentout 
device 1^ which he propoted to increaie the available hc\d in 
I he case of its diminution by the rise of water in a nvir We 
think, however, that something mote than thit will be needed 
before the Thames weirs beuime rummewially successful ns a 
source of power 

Dr Anderson detenbed a rotating fsn he had desised, to lie 
used in place of bellowi for organ blowing The application 
was successful, os might be supposed in the cate where -i volume 
of air, large in comparison mth its veloaty, was reqmred to be set 
m motion A papn by Mr Birt, on the growth of the port of 
Harwich, was interesting from a commercial and economic 
point of view, and may be taken in conjunction snth a note by 
the Vresident, on the {look of Holland route 
A desenpuon of a railway up Snowdon, which is in course < f 
construction, brought the proceedings of the day to a close 
On Saturday the proeeedmgs eommenced with the presentation 
if two reports by Committees of the Section the first on 
standardising and the second on coast erosion The 
standardising reiiurt was of an interim character, and does n I 
recjuirc ixtended notice in jirospect of being briught forwani 
again 1 he ciuiat erosi m report was also presented in another 
Section Mr A (, I yster give i long desermtion of the 
dreilging < larations n >w going «n u the mouth of the Mersev 
to reduce the bar which his toj long lieen allowed to im|Kde 
the navigation of our great At Unite port 

A paper by Mr 1 1 Icsketh, dev riliing a process of refriger it 
mg by corbonu aohydrule was next taken Tilts wu, a viry 
interesting contribution ind afibrdeil a good example if the lyjK 
of pajar that should be presented to the Section It does m t 
however lend itself very easily to our prosent purprsc, as it 
consisted mainly of details rf construction of the michinery, 
which though highly interesting, it would be impossible for us 
to make clear without the miny illustrations ny which thi 
author explained his meaning knot her good and characteristic 
[taper was ronlnbuted I v Mr ) Naracr, who described an 
installation that has been evned out it Ipswich of the Hermite 
(irocess of purifying sewage Uriefly stated, the process 
consists of passing an elect ne current through sea water \ 
port of the chlorides is cinverted into hypochlorite, and i 
deodorising agent is thus ohllined The electrolysed water is 
passed into the drams or sewers The system, if worked t > Ihi 
full extent as j roposed by the inventor would consist of having 
t seprate service of the eleetrolysid water laid on for use in 
closets, house diains Ae The system has been m use but i 
short time in fpwiih, and is sai I to promise very &vnurably by 
those who have lieen eonnected with its working 
The Monday of the meeting is always devoM liy Settle 11 ( 
to clectnral engineering and at the recent meeting the pr iied 
mgs on that d ly the 16I h ult , were opened by a long papr ir »m 
the pen of Mr Khihp iHwson on thi modem application of 
electneity to traition purposes Mr Dawson has evidently 
travelled much in the United States and has there eolleeteil a 
vast amount of data bearing on the subject of his paper In 
attempt to follow him into the details he gave in his pijier 
would he hopeless in this report Hr is a strong advm ile of 
the trolley system of transmission holding that it will superside 
all ithers and indeed espenence in America goes fiir to b^r him 
out in this It IS needless here to [mint nut how great has lieen 
the progress nude in the United btates m tramway projnilsion 
by electricity , but one fact stated at the meeting may he repeated, 
as It puts the whole matter very forcibly It was said that it is 
becoming a great twoblem what is to be done with the horses 
that ore being pushed out of the field by electricity In some 
places they are being killed for the sake of their hides and 
tallow, whilst m other districts good horses were to be bought 
at two dollars each The latter figure we think may tie epen 
to question, for surely a dead horse is worth more than 
two dollars However, there is no doulit that electric tracuon 
has made immenie strides in America, and has m great 
cities practically supplanted not only the horse and mule, but 
IS fiut edging out its mechomcil rivals the cable and steam 
enjpne 

next Item on the agenda was a paper by Messrs Proece 
and Trotter, on an improved portable ph^ometer This paper 
was listened to with great interest, Mr 1 rotter ilhistrating nu 
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remarks by examples of iht different forms and apparatus he had 
devised for street work The paper began Iw a definition ot 
what is meant by illumination When hght falls upon asurfime, 
that surface » said to be illuminated The illumination depends 
simply upon the light falling on the surface, and hiS nothing to 
do with the reflecting power of the surfime, just as lamfiul u 
independent of the nature of the soil U depends olso on the 
r isine of the angle of incidence The lighting of streets and 
of buildings may be spcitfied by the maximum and nunimum 
illumination The |inmary purpose of an illumination photo 
meter is to measure the resulting illumination product by any 
ariangiments of lamps irrespective of their number, their h^ht. 
or their candle power The instrument under notice consistea 
of a box, on the upper surface of which is a diaphragm of white 
card painted with a whitewish of magnesia and isinglass It has 
one or more stirsha|ail perfintiims Immediately below it, 
within the b x is i white scam capable of adjustment at 
different angles and tw ■ small elictiie lamjis of different candle 
jmwir, eithir or both f which can be uscil, A portable 
sec indary Inttcry is used to supply them with current 1 he 
Illuminati <11 of the hinged serttn inside the box vanes 
approsiinately as the ci sine f the ingle of mciilenie of the 
Iq'ht frem the electnc liniiiv up >11 it A hindle with a pointer 
moving tvit a ptiduile 1 se lie is c innected to the screen with a 
system jf levers an I the indiiutinn is so acbusleil that the 
illumination of the sereeii is iquil to that of thi perforated 
diiphragin, the ixrf rati,ns seiniing to ibsap|iear when thu 
bilvnce is illeettil The illii iimati n can then I* read off on 
the sc lie in units < f the illiiiuin iti n ilue to one standard candle 
at e nt fe ot dist ince 1 lie «I je 1 of the lev ers is to giv e an open 
inic nvenient scak Ihe s k is griduited by experiment, 
an 1 tl les n< t de|ieiid up 11 thi the c isine law 1 he colour 
dilhcuhy where irc light ir d lylight is to he meisuieil, is 
aducelby the uu of i yell iw tinted diaphragm uul a Uur 
tinted seiten Ihe tints lx.ing sekrti 1 so that the reidings arc the 
saiiii IS the iiu in of a large numlx r of measuremeuts n^c with 
white screens By minis f a graduited quadrant and a 
gii mil n the angle and the e ismt >f Ihi angle I ineidenee of the 
light from a lamj) miy lx. miasiiied Rules are given for 
deducing Ihe heighl f the laiiq in I the slant height, and hence 
the landle p wer f the liiu| 

The discussi >11 < n this 1 q i r was of a very brief nature, and 
elicited n I new flets f imp rtaiirc 

Mr II \ 1 irli read i pqxt m storage batteiies, dealing 
chiefly with the ehk ride Inltery which has htely been intra 
dueel Old which it is claimed, [xisscsscs the advantages of 
other 111 I irlicr tyjas wilhi ut iiuiiy of the attendant dis 
advantages chiefly from the fiel thil an osilc [laste is not useil 
\ mixture f ehl ride f Itael mil ehlonde >f /me u east into 
small tallels which have 1 ist rnun I ihein at high pressure a 
fmnu of aniimuni us le ul The suliscquent elimination of the 
chliiri le and /inr leaves a piriiis siruciure of [lure lead of a 
crysiUIme nuure gnxl ennductivily, and with a large surfaee 
exp ised t J thi elei Ir ilyte 1 he result is a Urge capacity for a 
given weight and s|»ce occupied 

At the list sitting of the Seen m, helil on Tuesday, the lyih 
ult nine ]xi| ers were read uid discussed We must deal with 
these very briefly The first was by Mr I’ V Luke, and was 
entitled Ihe fit Id telegraph in thi Chitral campaign ’ It 
was of a pi jmlar nature and was illustrated by mo^c lantern 
Mr (, Johnsli lie Slimcy explained, by the aid Ilf Ihe apparatus 
Itself, a movement desigiie I to attain asln nt mical accuracy in the 
iiiilion of siikroslals Without the aul of duqsrvms it would 
not be possible to expl on the mechanism and we will 'cave it 
therefore for the jiresent A paper by Mr !• W Turner 
explaimd Ihe modem pi xess of prernnng flour from the wheat 
berry liy mevni of metal rollers in pUee of the old miUstones 
rhe paper was very intercstuig and tn itcd the whole subject 
throughout illustrations of the various maihinea used being hung 
on Ihe walls Mr J Southward gave an interesting description 
of the lanutype process t f printing, describing m lUtail and by 
the aid of illustrations the really wondeiful machine which has 
been devised for the purpose Mr. R h Crompton, in a 
memorandum on the B A screw gaunfbr small screws, pointed 
out the advantage that would follow if complele uniformity were 
observeil among manufacturers in this matter, and dwelt on the 
deurvbility of a standard plate bemg provided for the purpose 
by the Board of Trade Mr John Key contnbuteil a paper 
desrnlHng the diffciwes in the practice of bnghsh and foreign 
lioveroment departments and registratloD societies in their 
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(rtquuemtntk for the prut|uon for lafoty in imuine boilen and 
(.npneei The want cd' unifonnity here again u undoubted 
Ueut B Baden Powell deacnbed a means he suggested 
for navigtung the air by means of kites He pointed out that 
as greater height above the Mtifoce of the earth u reached, the 
wind nearly always increases in force At looo yards it ^en 
blows at three times the veloaty that it does near the snr&ce 
He pre poses (o take advantage of this diflerence by sending one 
kite to the upper atmosphere, and keeping another nearer the 

r ind The two kites would be connected by a long line, and 

weight to be earned would be attached to the lint at a point 
nearer tn the liwer kite than to the higher The lower kite 
w wid thus supply s retarding medium to the upper so that the 
effect would lie the same in prmciple, though not m degree, as if 
ihe upper kite were held to the earth by a stnng and the lower 
kite were towed through the ait by a boy running with the 
stnng in his hand By the forces thus lirought to bear both 
kites would be kept flying although not held to the earth by a 
string in the usual way and it is thought that possibly they 
might be navigated in ifirections other than that m whid the 
wind might oe blowing It will be seen that the author 
deiiends r n the difference in vel icity of currents of air at two 
heights snd were this difference 11 fail, or to Iiei omc insuffi 
cient the experimenter would come to the ground This might 
11 e awkward iinliss a clear field were provided fur the descent 
e suggesti n however is ingeni mis, and nodoulit many persons 
interest^ in the problem if aerial nasigatim would lie pleased 
t > see the luthor put his theones to the test of practice 
The 1 tst paper presented at the meeting was a c iiitnbution by 
Pr t A L h lliott of Cardiff m receiver and condenser drop 
It IS a subject that deserves far more c insideration and discussion 
by memliers if the Sectnn than they were able to givi m hear 
ing It res I npidly at the end of the meeting 1 apera if this 
nntuie should be reail at one meetini, and the discukuons 
ailj urncil until another, cr jierhaps it would lit better to 
distribute them two r three months before the meeting and 
slihpense with leading all i^cther A joint meeting of Sections 
A snd 11 w ul 1 affoM the sj propriate au lienee for c iiisidcnng 
the suljcct f Inf I III tts mem ir 


BOTAW A1 IHF hRniSH A'i^OClAHON 
'PHI Irtsiltnl (Mr I hiseltm Dyer) exhibited iihotognphs 
an I sjiecimens i f a lsr(,e cedar (Cnirus Deotura Loud ) 
It m Kew which had Ixcn struck and completely ahattered ly 
lightning m August 10 It was iiuinted out that the mam stem 
h 11 licen in iiart blown into matchwood by the violence of the 
sh >ck mil ruichea were t im oT with large portions of the 
trunk adhenng to their base l*raf Oliver Lodge t »k jiart in 
Ihe liscussi n as 11 the proliable explanation of the unusual 
nature if the expl ision, which ssemed t» have been ccnlnfugal 
the stem having Ven dikrupted from the centre, and nil merely 
sirij |K 1 sujierncially 

I r f Bretland I armer deseribed s aet if wax models illustrat 
ing the ty] ical f irms passed through, and the chief vsruiUonk 
exhibite f I y the chr iniisi nies during the division of the nucleua 
in tht spurt mother lells if plants The wax employed w 
m-ule if 1 mixture of one part >f white wax, with five parts of 
pinthn the melting point of which IS ah) ul $0* C 


ledge of the cells of bacteria Reference was made to the 
ofaaervations of Schottehus, Migula, De Bory, Butachh, and 
others The author showed that it is possible to demoasbate in 
the majority of bacterial cells the presence of two substances, 
one of whutn may be regarded as p^oplasmic in nature, and a 
second, which stsins deeply when actM upon by focfasin and 
kindred staining substances, and which may be regarded as 
nuclear It was pointed out that this nuclear substance does 
not jxMsess the structure of nuclei m the cells of higher pbuits 
Nmc on the occurrence in New Zealand of two forms of 
Peltoid TrtnUpekltacea, and their relation to the lichen 
Stngula by A Vaughan Jennings The Trenftfthhate 
whidi form epiphylluus cell plates are at nresent known 
only from the tropics. They nave been recorded from South 
Amenca, India Ceylon and the I ast Indies, but not np 
to the present tunc from New Zealand The author 
gave a summary if previous litcratuK, and desenbed two forms 
Mnd W himself in New Zealand (i) Pkycafeitts utfamta, sp 
nov This species forms wide spre^iiu yellow cell plates on 
Ihe leaves of Hesodafknr it bears two mds of sporanmi, and 
IS often assnailcd with brown fungus hypht nowing between 
the cell rows but not affecting the growth of the alga On the 
other hand when attacked by different hyphse the result is the 
formation of the brhen Stnguta, which m Ceylon was shown by 
Ward to have for its algal element My otdfa tarruttua Cunn 
(a) Pky epeOtt ntgra, sp nov On leaves of Ntsodapknt and 
fronds of AtpUnium fa/ atmm Two distinct vanetiea of this 
species were desenbed The plant is never attacked by fungus 
hyi>he and never takes any p^ in brhen formation, even when 
on the same leaf with Phyt-opUM txpama and the associate I 
Stngu/i 

BRXOlHVrA AVD I’l I RIIIOI H\a A 
On a supp se I case of symbiosis in Tetrap/adon by 1 rof 
!• I Weiss 1 he author exhibited specimens f Iftrap/odm 
from the C uchullm Hills m bkye where it was found plentifully 
on animal exereta In SejilemMr he found many of the patches 
mixed with an orange oloured le m which did not appear to 
have m any way injured the moss plants The rhuuids of the 
moss h iwevcr contained m many eases fungal hyph'e closely 
resembling those c f the Asm, and though present in the lells 
of the moss these latter did not seem 11 be injured hy them He 
suggested that this might be an instance of symbiosis the muss 
as in the rase i f other green plants nukmg use of the fonjgal 
hyphi to obtain its nutriment from the iirgamc material The 
ultimate pri f of such i case of sjmbiosis would, however 
necessarily ilej end upon culture exnenments, which he under 
stootl were n iw being made by another observer 

Kemarks on the Archesporium by I rof > U Bower, h R S 
Prof Bower pomted out that the recognition of the aKhesponum 
as consistently of hypodermal origin cannot be upheld, and 
quoted a> exceptions LqHtttlum /toettt, OpkuniosiMm, and 
especially the kpt isporangiate ferns He laid down the 
general principle that the sporangia as regards their develop 
roent, sliuuld be studied in the light of a knowledge of the 
apical menstims if the plants in question Where the apical 
menstems arc stratified the archesponum is hypodermal in the 
usual sense where initial cells occur, the archesponum is 
denved by penehnal diviaionx of superficial cells Intermediate 
types of menstem show an intermediate type of origin of the 
archesponum He cited as an illustrative case that of Opku 
glassum admitting that the hypodermal band of potential 


Tiiaiioiiivia 

Ixpcnmental studies in the vanaUon of yeast cells by Dr 
1 mil C hr Hansen (CopenhMan) The author gave an account 
of his earlier and more jgfeent mvealigations Among the 
hitter he cS|Heially dwelt on those in which, by one treat 
menl v anelies were jirqduced that gave more, and by another 
treatment less alcihnl than their parent cells He pointed out 
that the observed variations could be groujied under certain 
rules i rum hia researches on the agencies aM causes to which 
variation is due he found that temperature was the moat 
influential external factor' 

A false by I r if MarshaU Waid, 1 K S 

On the MMttKm of bacleiial colonies, by 1 rof MarshaU 
Wird 1 lyi 

On th«|vactuie of baetenal tells by Harold Wager In thia 
paper an, wcoum was given of the prwnt state of our know 
1 A rullcr oeconnl of tlr Honsu i, «ark will be puMubed ui the Ammm/t 


--which be hod previously desenbed, does not occur 

always or m all speoet But so &t from thus giving up the case 
for a companion with lycopet/tum he holds that as Opkt«gioisum 
has a single initial cell m stem and rout, it would be contrary to 
experience to expeel or demand a hypodermal archesponum 
(The details will shortly be published elsewhere with illustrations ) 
On the prothallus and embryo of Ikuuea, by G Brebner 
Mr Brebner gave an account of the prothallus and sexual 
organs of Datuta stmp/K^e/ta, Rn^e, as the result of investi 
gallons msde on some material from the Botanic Gardens 
in Bntish Guuuia He pomted out that there is a close 
siroilanty between the ZkuwM and the other two genera oS the 
MaraOtacta, AngtopUru and Mmratha, of which the prothaUus 
has been previously deacnbed An interesting feet was noted 
as regards the prothallus rhixoids, which possesi a distmctly 
septate structure, and so far resemble a moss pcotonema 
Possibly similar septate ifaixoids may be found in the other 
morattiaceous genera The development of the onthendia of 
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the material did not allow of any developmental study of the 
'uchegonia The concentnc bundle of the primary embryonic ■ 
stem ihowa an endodennal hjcr On the wholi the author 
found m Danaa a complete agrctmenl, in all eaacnlial features, 
with Angtoptm^ and Marattia, as regards prolhallus, repro | 
ductive organs, and embryo dtselo]micnt 

Physioi (X s, ,V.c 

The localuation, the tnnsrort and rilt of hydtuycanic acid m 
I'angtHm tdulr, Keinw , by Dr M Trenb (Buitenrurg, Java) 

1 ive yuua ago Dr Greshoff math, the remarkable disuivery that 
the poisonous subatanti contained in great quantities in idl the 
rarta of Pangtum rdule, was nothing eM than hydrocyanic acid 
This interesting chemical discovery was the starting jmint of Dr 
1 reub s phraological investigations In microcnemical re 
searches hydrocyanic acid pnsents a considerable advantage as 
compared with the gnat majority of sulMtances to he detected in 
tissues by reagents namilv that the Prussian blue reaction, 
easily applicable in micnenemical research, gives completely 
trustworthy results The appearance of Prussian blue in a cell 
mav be accepted as certain ^oe f of the previous occurrence in the 
I ell of hydrocyanic acid, no other substance producing the same 
reaction Die leaves prove to lx. the chief factories of hydro 
lyantc acid in Panftum, tin ugh there arc other much smaller 
lixnl factories of this substame in the tissues of other organs 
1 he hydrocvanic acid formed m the leaves is conducted tht< ugh 
the leaf stalks to the stem, and distributed to the spots where 
I lastic matenal IS wanteil Iheaad travels in the phloem of 
the fibm vascular bundles Dr Ireub r^rds the hydro 
cyanic acid in Pangtum edit/t as one of the first plastic 
materials for building up proteids, he thinks it is, in this plant, 
the first detectable, and j^xirhaps the first formed product of 
the assimilation of inorganic nitrogen In accordance with this 
hyfxithesis, the formatirn of hydrocyanic acid in Pangtum 
depends, on the (ne hand, on the presence of carbo hydrates 
or analogous products of the carlxin assimilation, and, i n the 
aher hand, on the presence < f nitrates These two points 
were proved, or at least rendered acceptable, by a great number 
of experiments made by Dr 1 reub in the Buiteiuorg Gardens 
(rhe details of this mvestigatu n will I e found ina |iaperap|M!ar 
ing m the forthcoming number of the Annaht de tardtn 
botautgtu dt Buttentoii, ) 

On the diurnal van it 11 n in the amt unt of diastase m foliage 
leaves, by 1 rof Key m Ids ( rceii IKS I he diastase which 
IS present m ioliage leaves varus in amount dunng the day, 
being greatest in the early mt rning, and least after sunset The 
cause of the variation has been ascertained to be chiefly if not 
entirely, due to the action ol the sunlight The author showed 
last year, at the Oxford meeting, that diastatic extracts ex|X)sed 
to sunlight or electric light, without the interposition of any 
form ol screen, have lluir activity largely impaired, the damage 
amounting son etinics to 70 pec cent Lxperiments made upon 
the living leaf of the scarlet runner showed a similar dcstrur 
live action of the light the amount of destruction only 
amounting, however, to about 10 to 20 per cent The author 
attributes this diflcience to the screening action of the proteids 
in the cells of the leaf 

On cross and self fertilisation wilh specul reference to ]h lien 
prepotency, by J C Wilhs The time has passed fur regarding 
self fertilisauon as being always necessarily tarmful in itself, and 
it ui now recu^ised as a regular feature in the hfe history of 
many plants There are many sjx.cie8 of plants in which btth 
self and cross pollination occur nearly, or quite, simultaneously 
and It IS very desirable to know wiiat happens in these cases 
Darwm’s experiments render it probable that prepotency of 
foreign pollen is usual The authors experiments have Ixen 
devoted to a study of the relative ehemuad satractum of *' own 
and “ foreign pollen by the same stigma (chiefly in gelaUne and 
agar cultures), and have given negative results It seems 
profaahle, putung together all the various known ficts, that pre 
potency, where it occurs, is due to actions set up after the nr lien 
tubes have entered the stigma, these actions lending to faviur 
the growth of the “ foreign j tllen tubes, and to check that of 
the “own"poUen 

PALTOBOrANY 

The chief results of 'Willuimson s work on the Oirboniferous 
plants, Dr D H Scott, F R S The onjnn and hutoiy of 
the late Prof Williamson’s researches otf the Oirboniferoos mum 
were briefly traced Hu great work, chiefly, though not entirely, 
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contained in his long senes of memoirs in the Pktht^ital 
Transathom of the Royal Society, consisted in thoroi^lyr 
elucidating the structure of Bntish fossil plants of the Coal 
yienod, and thus determming on a sound bosu the main lines 
of their aflinities 

Four of the pnncipal types investigated liy Williamson were 
selected for illustration—the Ca/amaru<f, the StphenephylUtt, the 
/ygtuodendrtf, nnd the Jycopedtau c 

(1) The CalamartiT nilliamsons great aim, which he 
kejit in view all through, was to demonstrate the essential unity 
of type of the Bntish Calaniites, i c that they ire all Crypto 
gams, of equisetaceous aflinities (tlmugh sometimes hetero 
sporous), but possessing precisely the same mode of growth in 
thickness by means of a cambium which is now eharactenstx; 
of Dicotyledons and Gymnosperms His researches have given 
us a fiiirly complete knowlrilge of the organisation ol these 
arborescent Horse tails 

(2) The ifikfutpkyl/iie, a remarkable group 1 1 vascular 
Cryptogams unrepresented among living plants Init having 
certain charuters m common both with Inapodiatftt and 
/•futseta at, are now very thoroughly known, owing, in i great 
degree to Williamson s investigations The discovery of the 
structure of the fructification, almilutely unuyne among Crypto 
gams, was in the first instance entirely his own 

(3) Wtt Lygtnodtttdre t The existence of this family, w hieh 
consists of plants with the foliage of ferns, but with sterna 
and roots whieh ret ill those of Cycads, was revealed by 
Williamson T his a|>peais to be the most striking case of an 
intermediate group yet found imong foosil plants 

(4) The lyio^tatar —Williamson added enormously to our 
knowledge of this great family, and proved eonclusively that 
SigtUana and /iptdodendrvH are esscntialy similar in structure, 
both genera, as well as their allies, being true I ycopoiliaceous 
Cryptogams but with secondary growth in almost ill eases He 
deinonstratid the relation Ixlwcen the vegetative organs and the 
frucuficatu n in many of these plants, and by his researches on 
Utgntatti, made known the structure of their subterranean parts 
The different types of / eptdodendroH, of which he investi^teil 
the structure were so numerous, as to place our knowledge of 
these plants on a broad and secure foundation (Ihe paper was 
illustrated by lantern slides, partly from Williamson's figures, 
and (xirtly onmnal) 

On a new form of fructiliration in Sphtnopdtyllnm by Gra 
Solms Luulxirh (Sirassburg) (jraf Solms gave a brief sketch 
of the history of cur knowledge of the fructification of the 
Carboniferous genus Sphrmphyllum He described the type of 
ktrobilus origin illy named liy Williamson Volkmannta Dtmsom, 
and subsequently placed by Weiss in the genus Bawmamitts 
this fructification has recently been shown \jj WillioniMin and 
/eiller to Ixdong to 'iPkenophy/lum The author proceeded to give 
an account ofa new firm of stnibilus recently obtainid fjrom rocks 
< f Culm age in Silesia , this shows certain important deviations 
from the fructifications previously examined In the Spkeut 
fhtllum streluli frem the Cial Measures the axis liears sueeesiiv e 
vertials of coherent bracts the sporangia are borne singly at the 
end of long pedicels twice as numerous as the bracts, and arising 
fiom the upper surface of the coherent due near the axil In the 
Culm species i>phi»Qph\Uum Acmert, sp nov , the bracts of 
sueeessive whorls are superpoi,ed and not alternate as desenhed 
liy other writers, m the Coal Measure speaes , a more 
important feature of the new form is the ixcurrcnce of two 
syiorangia instead of 1 ne on each sporanmophore or pedicel 

In the ceurse of his remarks, Graf Seims referred to the 
unique collection of microscopic preparations of foaul plants 
left by ITof Williamson , he emphasised in the strimgest 
termi. the immense imp< rtance of the colleetion, and porated out 
how every worker in the held of Palaioroic botany must eon 
stontly consult the invaluable type specimens in the Willumson 
cabinets 

On English amber, by Dr Conwentt (Danrig) The author of 
this paper gave an account of the Baltic and Eiuduh amber, and 
Its vegetable eontints After deacnbmg the difierent forms of 
Ternary amber, he referred to t)ie occurrence of suecimte on 
the coasts of Fssex, Suffolk, and Norfolk , the specimens being 
nsuallv found with seaweed, thrown up by the tides. Occa 
aionalW pieces have been met with wei^ng over two pounds 
Dr Conwentf desenbed the method of examining the plant 
ftagments enclosed in amber, and compared the manner of pre 
serration with that of recent plant sections mounted m Gaiiada 
balsam The amber was unginally pouted out firom the roots. 
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fcttiii^, and bnnihik uf iiijuietl cr Inokcn irecs, in the form of 
risin wliiuh uu e\aporali<iii lieraint thick«.ntd, and fiaally 
issuitii.d the fom of succiiiitt <>r some, similar kubatance for 
the in 1st |Mrt the f jssil resin h is In t n denvid from the stems and 
loots of coniferous trees of the jjenus Pnun In addition to the 
exeejition ill) well picsersed tisnues of coniferous trees, the 
Baltic amher has yieldid reiiisrl si le spttimens of monncotyle 
donous and dicotyledonous fl iwcrs S >me of the most sinking 
examples were illustrated by iiu ins of the excellent e ilourcd 
plates from Dr ConwenI/ mon ignphs on the Baltic amber 
rhe ^^ealden flora of hiighnd b) A L Seward Mr 
A ( Seward, after ii fi inng to the various siieeits described by 
Manic 11, Carruthers, StarUie (lardnei and others from the 
Wesldeii strata of 1 ngland briefly desrrilied a large number of 
plints from the British Museum eollection During the last few 
years Mi Kuffjrd, of lUstings has obtlined sn extremely 
saluableand rich colleetioii of plants from 1 ecleslKiurne, I sir 
light, and other loealities, ind tliesi li ise now become the pio 
iierty of the nation 1 he followingsjiec lesare at present kn twn 
from the Weildcn uf I iigland s ime uf these have already been 
flgiired in the hrst v il imi uf the atalogue of the Mieilden flora, 
and the remainder are deill with in the forthcoming seioiiil 
soluiiic i I r// n rr sj ii \ f alenelloide^t sp nm , 

Lhita KnovLlloni, sp nos Mtr hiuhtt^ Ftilhn, ui nos , 
Jpuuhtfi /} Ht, Mant / hm Jtanitt, DunI / Va/o 
jtmr, sp 11 >i Onj hi pm ManUUt (Brong ) O I u^att 
(treyl ), A ;ov/r hop/tn / uff rrfr, s) nos , Atalmiiuim Gip 
P lit (hit ), Ftalophin II illfain, Sihenk , huffordu O pp >/< 
(Dunk) L/idophUhii liiii^ip mn nov C -//Acr/r/rfDiink ), 
C Hnmmun (Dunk) C /J«/w rr (Sehimp) Sphenepttus 
/intauin ,nos , S /titan s)i nos , Htft kv/ti MtntiUi 
(Brong), / rntopt n /Ijiihti (Schenl ) / /)au am, sp 
nov, Sa^iiioploii MiiaUlh (Dunk) A autijatii, sp nis , 
Mt rodidyaii/yiinhit,Si)M,n\. Ih t) phytlum l\tauii S henk 
Ift/mhja tt/diiiui, gin et sp n s Fuiipslja i> himptrt. 
Cord , (viafiAi A M rr Schenk C SipnU sp n is Ih 
eainle yirr»i(<riitr<r/i (Gop)i ) /) Ar )«j«ror/r (Mant ) Ar/jrwii 
Sfhvtmhiniittti (DunI |, Ota-imites Khp t tmt, (Dunk ^ O 
Cnpperliaiiut (Dunk ), /amth hu hniiH (I tt ) Pantiles Car 
ruthast sp nos , Aiiamoutmil j lyelliaiim (Dunk ), C} adt 
hpis, Carii/ilhit, liidtt liaht Nilhaisti sp ms Cmitis 
elef,aiii ((an ), C armatus sp nos , /iudlanUi anamala 
(Stoles and Webb), 1 illtmt / uj} rdi, sp nov ItennilM 
SnrO«i/(/i, Brown, B Git nnaum Carr fl (U illiamsaint) 
CanHtluni, sp nov, iati n M tittti, (arr, mthvnta 
/tapoilo', gen et sp niv , flui/eiit anamala, gen et sp ms , 
JMthaphtu, sp , Sphcml ptdiHiii Kuirtaimni (Sihenk), A 
SIcrHoeijfiauum (Dunk ) /‘a^iophyllum nasufaltum (Sehenk ), 
Btachtp/tyllum obesum, fleer, H iptuatum, sp nos , Ptmhs 
Silmsi, sp nov, P Dimlcri (arr, P Mantelh, Carr, P 
patens, Orr, P Cniiulheiu, (lurd , fte 


SCIFNCP IN nib magazines 

'■PFIf personal reminiscences of Huxley, contnbuted by Mr 
till rgi W Smalley to the current number of A nbner, 
will bring up pletsaiit memories to those who were honoured by 
the friendship of the de|nrlid naturalist, and they form onaflec 
liunate tnbute '* to the memonr of one of the truest min whoeser 
lised, one of the manliest, and in all points the noblest ’ There 
IS m the article so much real testimony lo Huxley s greatness, 
that eserv student of science will appreciate it ' Ihe emonei 
pation of thought,’ truly says Mi Smalley, “ that la Huxley a 
legaiy to his century —that was his conanual lesson of Intel 
Icetual honesty Against those who cniictsed Huxley’s philo 
sophical leainuig wo quote these words “ In truth he wasa very 
expert metaphysician, with an extraordinary knowledm. of the 
literature of metaphysics and philosophy Huxhy was a 

student, aqd more thw a student, of Oesoartes I le hat wntten 
the best short boidc in existence cm Hume He was a pupil of 
Anatotle, and theiefore nut a I’latonut Hobbes UuAl him 
much , Berkeley was to him a great thinker, Lamke, BuOer, and 
the short list of really great n-imea m Engluh philosophy were 
all his lonuliart, while among the great (Germans there was, I 
think, none whcmi he did not know well—Kant, Hegel, Fichte, 
and all that illustrious line not excepting Sehopenhuier ” But 
Huxley’s chum to recognition as one of the world’s foremost 
thinkers, now nnhai^ly lost to us, need not be enlarged upon 
here “ He will be remembered as the great physiolagist, the 
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great student, the grext controversialist, the great thinker and 
writer That he will be remembered need not be doubted 
The world, it may still be said, dues not willingly let die the 
memniy of thsse who have made it a better world to live in, 
whose lues as well as whose teachings have been lessons of 
deiotion, of high aims, of wide accomplishments, of honour 
able puipise , whose achievements are wntten impenshably in 
the annals cf their own time Huxley wa( one of these, 
and his m mument in his life s endeavour There mil be no 
need to inscnbe Right lluDourable upon his tomb The name 
he Imre through life will serve both for epitaph and eulogy ” 

There an ether articles in ycnimr which mil interest the 
readers of N \ 11 ar One of these is a fully illustrated desenp 
tion of the new Chicago University, by Mr Hemck Mag 
nilnent laiildings hive been erected, and an endowment of over 
I, I acm IXX5 has I ein bestowed m the short penod of four yiats, 
as well as a gmerius annual Ixidget for current expenses This 
phenomenal generosity, together with the fact that there will be 
no ciuestun uf ulequate support as fresh oiiportunities for 
duel ipment occur, ixnnt to the Univenity uf Chicago as a great 
and gr iwin), centre uf intellectual activity In some respects 
the system I the I niversity resembles that of our older Umver 
sities, f ut othi rs such as the emi>hasis placed upon the doctor s 
degree invistigiti in research, Kc , and the activity of the 
griduate sch mis print to the Cirman University as the pre 
vailing influ nee It will astonish miny uf our schoolmen to 
know thit the graduates in residence this year in all over 
three hundri 1 I rtn more than one third of the entire liody of 
students a larger nunilier than at any other American University 
11lls prep n letante of griduate students has been brought about 
by scviril reis ns the emphasis placed upon the advanced 
eourses uiilii the leadership if suili heads of deportments is 
Prifs Dewi) Hile i in Holst, 1 aughlin Michelson and Nef, 
n t lo tiieiili n diets the special privileges and dutinctions 
granted Ir giiduiles (for evampit, in many dt partments only 
griluite siulents are alliwid 111 Ihe special deiiartmcntal lab> 
ritoriiS, the /6000 anniiallv offind in fellowships and scholar 
sliijis, and the equal privileges ucorded to women It is i 
truism Ihil thi 111 si distinctive move ill Vniencon college life of 
the list del I le his Ixen in the sudden interest in jxist gradnite 
study But hitherto in Utsum institutions, whether roll«e or 
so called umvirsit) has had the means to provide lllierally for 
advance 1 stii lies It will lie ileirfrim this quotati m and more 
ilearfromajerusilofthcartieli that thi University of l>hieig > is 
divelojiint. III Ihe right directions low inis scholarshiji and new 
knowledge Uii ig iieople seem 11 haie the cause of higher 
edueatini it he ill iiiil they are devoting thetr liest energies, as 
well as genereiis financial «up|»rt to the magnitieent institution 
which has s > iiuicl 1) sprung into existence and which has such 
a great futun 1 efoa it 

Iht thirl irtiile of scientific interest in S iihnar is on 
‘ Dmitsluiiil Birds by 1 ri f N S Shalir, and is beauti 
fully illustrated 

■Ihi sixth if Ml Herbert Sixneirs inpcrs on professional 
institutiins contrilmted to the Cintempi ny, deals with the 
evolution of men of v lence and philosophers and will, therefote, 
Ih of exiepti mil interest t • iHir readers So far as the senes 
has as yet gi iii it has lietii shown that the institutions dealt 
with wire pr Ixilly denied fr >m the pnesthood Whatever 
may lie the ipinion w ith regard to the connection between the 
medical profession and priestcraft, it will be generally conceded 
that astronomy lecfivid its first imyiulse from the exigencies of 
religious worship Lxlracts given by Mr Spencer from 
Rawlinson, I ay aid, and Maury show clearly how closely 
religion and science (especully astronomical Kience) were 
mingled by the Babylonians With the Fgyptians, too, there is 
abundant evidence to prove on intimate connection between 
their science and their religion, and the connection is established 
by the fact that " in every temple there was an astro 
nomer who hod to observe the heavens" Astronomy was 
thus on outgrowth of religion, and the natural knowledge 
accumulated the priests formed the beginmngs of sciences in 
Egypt, Assy ru, and India The Greeks iraporteathis knowledge, 
in other words, they obtained theu early science m a slightly 
developeil state Of the indebtedness of the Greek philosophers 
to the EnTtun pnetu there is no doubt whatever, and Mr 
Spencer clearly makes out that obligation The development of 
Cireek science, however, u only m a small measure ascribed to 
the pnesthood, the advances Tbeing more of secular than of 
I sacred origin “ During those centuries of darfcncH which 
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followed the foil of the Roman Lmpm ’ aty* Mr Spencer 
‘ nothing to be called tcience existed But when ahmg with 
gradual reotganuation, the re genetis of icience began it began 
« m earlier initancee among the cultured men—the pneithood 
The man of aeience and the philosi pher have gradually differ 
entuited from the clerical claM one to deal with the concrete and 
the other to be concerned with abstract matterf and now the 
distinction betareen the two is tolerably defimte himiil 
taneously a subdivision of the laidy i ( scientific men has gone 
on, until we icarh these dajrs of minute specialisation Vnd 
finally, we have the combination of the units in such institutirns 
as the Royal Society and British Association ami in the serial 
scientific publications which are general in their scope In 
addition to the admirable article summartsed in the foregoing 
Mr Spencer contributes to the CoHltmporary a hnef note in 
reply to Prof Weismann 

A suggestive paper by Dr A R Wallace, on " The Exprts 
stveness of Speech, appears in the FortmglUfy The paper 
contains a number of interesting facts which point to mouth 
gesture as a fimtor in the origin of lansiia(K Here is Dr 
Wallace sidea “ In our own language anoprobably in all others 
aconsideiable number of thi most familar,worda are so constructed 
as to proclaim theu meaning more or leas distinctly sometmits 
liy means of imitative sounds but also, in a large number t f 
cases liy the shape or the movements of the various parts of the 
mouth usid in pronouncing them and by peculiantics in 1 reuh 
me or in vocaUsalion, whah may express a meaning quite 
independent of mere sound imitation ' Anthropologists and 
ibilokgists should be interuted in the many facts which Dr 
Wallace has brought together in support of his view 

I imits of some prevent us from tpving more than brief 
descriptions of the remaming articles of scientific interest m the 
magazines received In Siunct Pngrtst Mr P H Neville 
Inices recent progress in the study of aHoys ntvanotrupism 
in tadpoles is described by Dr A Waller, F R S , the chro 
matopnores of animals by Mr W Ciarstang, the since relali n 
< f uiimals by Dr A I ifoart and the synthe«s of proteuls by 
I rof W D Halliburton P RS CfmwArrt rycurwa/has short 
popular papers on Horseless Carnages ' New Methods of lllu 
mination and Cotton beed Oil ~ In OowfAf'enflr we notice an 
arUcle on ‘ Falconn by Mr K B I odge, illustrated by two 
photographs from life one showing a peregnne and partndge 
and tM other a goshawk anti rabbit 1 he two plates are finely 
t ngraved but we think their value wi uid have been greater had 
they been photographic reproducliuns fiom the original nega 
lives The HumaHUanan is distinguished ^ lyisycnical article 
entitled Dynamic Thought, by Ihof W F Bsnrett, and the 
Nattonal heitrm has a f«per in which Selbornians will find 
pleasure, by the Hon Mrs K Boyle In oMition to the mara 
rmet named m the fwegoing we base received the Sunday 
Magaamt and Lomynan r 


Joyce, --- - - - - 

hem successful in the recent examination in the science and art 
of agriculture, and haVe received the University diploma 

Mr Charles Smith, Master of Sidney Snaex College, and 
author of several much used mathemati^ text books, was on 
October I admitted to the office of Vice Chancellor for the 
current academical year The outgoing Vice Chancellor, Mr 
A Austen Leigh, m hu parting addreu to the Senate, referred 
m sympathetic terms to the lou sustained by the Umvenity in 
the death of Prof Cayley and of Prof Babrag^ Heannoanced 
that the latter hod ^ueatbed to the Umvenity hu buge and 
valuable collection Of plants A port of the addiw was devoted 
to a dtaeriptioa of the difiBcultiea, chiefiy financial, which have 
attended Oie inception of the Sedgsnek Memorial Museum of 
Cieofogy The latnfimtory progress made with the extensnm of 
the eSrenduh Laboratoiy, now approaching oompletion, was 
mftde ft mftttftr oT conffffttulfttioii 
Two sdtolaislupi m Pfotund Soenoe, one of /70 and one of 
Ct/i a year, will be competed for at Sidney Snmex College mi 
December 13 to 14. Cinadstes are tt/nudre preliminaiy ap 
plication to the tntdr, Mr G M Edwardi. 
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The late Prof Babington has left to the Umversity hu 
botanical library as wsH as his valuable lollectiun of planta 
Mr II h Baker, of bt John s and Mr J F Edwards, of 
Sydney have been appointed the Modentom and Mr R A 
Herman of Trinity and Mr H W Richmond, of King s, the 
hxsmmers for the Mathematical Inpos of 1896 
Dr Olauher has been a| pointed on Elector to the Isaac 
Newton Studentship in Astronomy 
A complete senes of lectures for agnculturil students, under 
the Cambridge and Counties Agricultural 1 ducation Scheme, bos 
been arrangetl foi three terms of the scademieat yeiu: The 
sylHbus u publuhed in the I unernty Reporter of October 8 


Th« first Entrance Sch ilarship m Natural Science of the value 
of £150 into St Thomas s 11 jspitol MediuU School has been 
iwarded to Mr Frank B Skerrett, thesecind of the value of 
/^6o, beum divided between Mesars Walter B I ly, George W 
Hate and Alfred B I imisey bracketed equsl The Entrance 
Scholarship value ,^50 fur students from the Unisersilies has 
been swarded to Mr lercyW (i Siigent, St John s College, 
Csmbndge 

Ai Guy s Hospital the Futrance Scholarship in Science, of 
the value of /itw hss been awarded to Mr P W I Camps, 
and the Second f ntrance Scholarship in Science, of the value of 
£60 has been awarded to Mr S Hodgson 
Tll> Treasury has derided that the annuil grant of which 
Kings Csllege, Londrn was deprived under the hte (zovern 
ment may be restored to the college next year without any 
stipulatK n as regards tests 


SCIENilFIC SERIALS 
imeruan Mottor bnpta! Joturna! September —Synchronous 
or simultmc >us ge tgraphical distnlmtion of hi urly wind velo 
cities in the United States by Dr F Waldo article u 

port < f a mcm nr prepared for the U S Weather Bureau, 
and IX supplemental to one which appeared in the ftmrtuU 
for July (Naiurs p 335) Charts are drawn for midmght 
and noon for the extreme mr nths of January and July, fiw about 
the centre of the United Stales and alfonla comprehensive view 
of the synchronous wind conditions and rchtions as regards the 
average veloaties This method of representation obviales the 
necessity of a lengthy text —The ungm and work of marine 
meteoroKigy by I leul W H Beefaler, U S N The author 
deals more p irliculorly with the history and development of thu 
service m iIk United States, from the appointment of Licat 
Maury as Superintendent of the U S Naval ObserratWT, m 
1844 which led to the Maritime Conference held at Brnstw in 
1853 The numerous charts published hy the Amcoean Office 
formed the basis of the uKful wind charts snbsetpiently issued 
by the Meteorolugical Department of the Board of Trade, dunng 
Admiral FiuRoy’s lifetime, and which were widely distributed 
amoim seamen The U S Hydrogrtphic Office sras estabhahed 
m 1866 and in 1893 there were nearly 3000 ubterversco operat 
mg with It The outcome of thu was the publication at the 
pilot Chart of the North Atlantic Ocean, to which sre have often 
had occasion to refer About 4000 copia of this ehatt are dn 
tnbuted monthly, and among other things they have done moch 
tosrards bnnguig about the general recognition of the value of 
the use of oil to sbll the waves, by which numbers of vessels 
have been saved from total loss 

Hullthti ^ ik* Amontm Mtdiumatual Soeuty (vol I No 
IO, July 1895) —This closing number of vol 1 contains, m 
addition to me usual lut of new publtcatmns and the index, a 
list of the published papers read before the Society dunw the 
yw, together with the places of theu pubbeatUML—Mr J M 
Brooks gives a clear account of Lie s work on contumoua groups 
i itvpn of Scheffen’ edition of the Votlesungen fiber Continnfr 
tiche Gnqipen mit geometnschen uiid andeicn Anwendtmgen. 
“ The importance of the (noup ideu itself has long been tccqg 
nised m its application to the thcocy of substitntu^ and some 
continuous trwnsfonnahons sn^h as the pedal tranafixinatioo, 
were m use before Lie t work, mu were um without their oon 
nection with the group idea being diacoveted, and the d i scov er y 
and the presentatioa m the lesutto of it in a systematic ibtUi are 
due to IM Lm ' Dr Scheffen has aimed at giving m outhne 
the general thwani'Mid be indicates some lines m whiAitimy 
be a^bed —Frof J Haikneii, in a review of the second tmlinne 
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(second (.dition) of Jorxton'f " Coura d Anal}K de 1 ecole Pols 
technique ’ which is devoted to the integral calculus, fully 
imlyses its contents, and pronounces it to be “n substantially 
new L iiitnbutinn to nuthimatical literature ’ “ brum besinn»» 
t end the reader feels that he is being guided liy a master tuind '' 
Prof 1 Hutings Moore writes on a theorem concerning 
t> rowed characteristics with denominator a (of Prym s “ Unter 
uchungen Uher die Ki< niann ache TheUformel und die 
Isieminn sche Lhiraktenstikeiilheone, ’ l88a)—A note on the 
Transitise Siilistitutian (iroups of degree la, by Dr G A 
Miller mentions that Camille Jordan in the Compttt rendut 
(if I Isxv p 1757) states that there are /^spnmitise groups of 
tlcgr i ij excluding the groups which contain the alternating 
group Dr Miller has found fotir multiply transitive primitive 
gr(Ht|is of this degree txdudmg the two groups containing the 
ilternsting group The proof is given in the present note 


SOC/EriES AND ACADEMIES 

Paws 

Academy of Sciencea September 30 —M A Cornu in the 
1 liair — The Perpetual Secretary read a letter from M J B 
Pasteur aniionnang the death of his father, Louis Pasteur, who 
died at \ illeneuve PLtang ((•arches), on beptember a8, 1895 
M A < iirnu then expressed the deep feeling of loss in the 
V vkmy and recalled the nealtiexk of the work accomplished 
I y Ihsteur As a mark of respect and sorrow the Academy 
adjourned after recciiing the correspondence —Kemarka on 
the subject of I ord Salisbury’s discourse “ on the real limits of 
ur science by M 1 mile Bltinrhard 1 he author recalls his 
work in contradiction to the th«iry of the oripn of S|iectek 
a Ivaneed by Darwin, and muntains that no single instance has 
eitr been brought forward in answer to his challenge which can 
lie held to verify the issumption that one species may be pro 
duced from another by any form of selection —On glycosurte 
I illowing abUtion of the [mnereas, by M K I^epine I he 
sugar contents of the urine liave liecn determmed, and glycosuria 
troi id during the first thirty hours, operating on dogs without 
the use of anesthetics or morpnine A study of the 
meehanKal theory of heat liy M 0 \ Brun, has h^n printed 
in the correspondence — 1 he evaporation of liquids and the 
great capillary theories, by M (• von der Mensbragghe Most 
iKiuids evaporate sjioataneously in (he air The consequences 
follow (1) The liquid layer whence particles are continually 
King detached to form vapour cannot have the same density as the 
jii|uid in the interior of the mass, otherwise there would K an 
almipt passage from the liquid state to vapour, it mutt, therefore, 
be admitted that the density of the sn^rfioal layer dei reases 
towards the exterior All capUlary theories, supp°*>t>B liquids 
incompressible (I aplacc), or of the same density throughout 
((isiiss), are therefore inadequate (a) When the mass con 
sidered is very small (bubbles, liquid films), evapocation causes 
loss of a perceptible fnmtion of the tqto] weight Hence lapil 
Uty theoncs regarding a liquid mats as having an invansible 
volume (Poisson) must be condemned (3) Tbe umstant 
renewal of the free surfiux of the superficial layer proves, with 
out possible douK, that this layer is not in equilibrium What 
confidence can then be placed in the theories of Laplace, Gauss, 
and Poisson, and the works of eontempoiary analysts (Neumann, 
Mathieu, Van der Waals, Retal, and Poincar/), who formally 
suppc»e a liquid mass in equilibnum ? After catling attention 
to tbe defects of former theories, the author quotes hu own 
theory, derived from a consideration of molecular forces, as 
giving a sufiiaent explanation of these consequences.—On a new 
nitrogenous manure, caldum cyanate, by M Camille boure It 
Is gsserted that calcium cyanate can be produced in large 
quantity m 4he eleelric fiimoce heating lime and charcoal 
Intensely^ an atmosphere of nitrogep, and oxidising the product 
by air ^e Cyanate contains a greater proportion of assimilable 
nitrogen than nitrate, and cm be used as a manure —Syntheses 
Iw means of cyanacetie esters, by M T Klobb —(^oiikitution 
or acids ptoduced in the oxidation of Inactive campholenic acids, 
by M A BAial The acid u dissymmetnc dimethyl 

succink oad, the add CrHut), is One at the two dimethyl 
glutancaqidshavlnitbe two methyls attached to the same carbon 
atom, probably COM C(CH,),.(:h, CMrCCLH The author 
claims pnonty for bis work against tluU of TiCmanru—On the 
effects of the synodic and anoinaKitic revoluttons of the moon on 
the distnbaUon of pcenures in spnng, by M A Poiiicar&—On 
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1 double night ascension (balloon) made on September 4, by MM 
O IIcrmitL and Besanyon Two balloons made voyages from 
Pans in opposite directions, starting at the same tune. The 
currents obsened md used are desenbed, together with details 
of the voyages 
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Itch NT ORNITHQT OuV 
77 1 tnt hit i ttt tnd around St Andtn i H> C eorjfc 
Brute (Dundee John Long 1895) 

It Afn,t Uiott of British Birh tndudtn^ th tt P \t 
l/t It/ hitii^rUi n as true i by the Apphi dun of 1 
N Li f Pup rs 1/ By Ch irles D \on (1 ondon 
Chapmn and Hall 189$) 

N//I, tint IS in Ormtkotogud Observatory t/u he 
mlt of Tifh Jt/n I rp rtime By Heinnth < itkc 
rianblited b\ Rudolph Kosicnstock, M A Oxon (I* din 
burgh D i\ id Doui,lab 189s) 
i Hind took /> th Oimi Birds By W R Ogilvie 
Orani \ ol 1 Sand grouM Partridges Pheasant*. 
(I ondon Allen ind Co 1895 ) 

Th I in t birit md Iromt birds of Nev rnglint t tth 
P J iipti ns f the Birds, that N sts ind Bi^i^f th tr 
Hibit mi Wot* By H I) Minot With illus 
tritions Se ond edition Edited by W ilham Brew ster 
Ne Nork 11 mghton ind C 1 1895) 
llitdhnt^tint f lodtv md th Hitf/ifeinit B> 
C J Coinsih r ondon Stele) and Co 1895) 

/V Ph Hint \ iturit Hi tory By the Rt\ H A 
Macpheis n Shot Urn, B) A J Stuart W ortlc) 

( 1 kmt, B\ Vltxindcr Innes Shind {The Fur mi 
t UhtSti (I ondon Icngmins Crecn and Co 
i8j,) 

O sect on of xertebrate xoolog) has in this country 
attratttd more amateur disciples th in ornitholog) 
and the hteratuie of ptihaps no other group has been 
burdened bv s i m im ustU ss contnljutions by maters who 
possessing n )t niy little liter ity quahhc ition for the task 
but i lery suptrh iil knoviltdge of the subject rush into 
print issum ng th it because they arc able to see they in. 
Lipablc of obaening whuh ire tno aery different things 
\niong tht number of such contributions mutt be included 
a \olumc of 563 closely printed oitaio pages on ‘ Ihc 
Land Birds ibiut St Andrews by Mr George Bruce 
On the book opening of its own accord at p 44 the 
hriding of Ihc ( riffon Vulture caught the eye ind 
suipnsed us not a little for the addition of this majestic 
bud to the a\ ifauna of t ifeshtrc was quite new to us On 
consulting the title page however we discovered thit the 
work was of widei scope than ndicated on the cover 
and included i condensed history of the Bntish land 
birds with extracts from the poets and observations and 
anecdotes on natural history 1 he single occurrence of 
a solitary specimen in Ireland recorded by Yarrell is 
apparently sufficient e\ use for this page of padding A 
carefully written iccount of the birds of Fifeshiie would 
have been welcomed to our lists of local ffiunas but with 
so many excellent histones of Bntish birds in existence 
(such as that by Mr Howard blunders, to mention only 
one) theie was hardly a call one would have thought for 
anothei except il were tommended by some special 
feature or novel method of treatment The special features 
of this book appear to consist in the superabundant ex 
tracts from the poets—more or less generally less ilptapos 
—cuttings from the local newspapers and qufttationsfrom 
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many other sources equally authontatnc Although the 
history such as it is is xerx condensed and not always 
to be taken on trust and the intcdotes poor and point 
less there arc nevertheless in the book not a feu 
observations which wc arc conhdent will prove new to 
most ornithologists Of these we cull t few and refer our 
rcadcis who desire to dig deeper to the book itself 
for others 

The Isle of Man has proved one of the best stations 
in Scotl ind for m gration obsciv ittons 

The species meins eicrv individual bird in creation 
for inst ince a 1 irk is one species A genus is a group 
of these birds so closely icscmbling each othei as hardly 
to be mistaken as the raven the carnon crow These 
combined foim the genus itWcACtnus which means in 
British fi/ J crow 1 he plural of 6 nus is Cor- ime as 
genera is the plural of genus 

Among those naturalists who have recently [ ] dom 
so much for the adv incement of this branch of science 
Temnick I ] and Montague [ ] deserv e to be r inked 
imongst the first 

Mr Bruce records the occuiience of the nightingile is 
fir north in Scotland as Paisley and Uddingston, upon the 
unquestioned authority of one James Anderson in a 
letter to 1 local new spaper app ircntly The hiruiht midr 
we find here arc represented in the British Isles by the 
genus Otts ind thit the author of the species Lluh 
sttuiuh Stitcxni irundini 1 and x phru^mths n Mi 
( torge Bruce of St Andrews Arcoiding to the title 
pigt he is also the luthvr of Destiny and other Poems 
of which wc must onfess niii ignorince We tiust 
howevci that the down of I he Land Birds of St 
Andiews may hive no pajudiciil effttt on his eaihci 
volume 

1 he Migration of Hi tish Buds is the new w ork by Mr 
Charles Dixon which was heralded a short time ago by an 
article in the I rtnit,htl} i - ten from his own pen This 
authoi s previous volume on \ similar subject was ex 
haustivcly discussed in NaJI RT for December 1892 On 
th it occ ision the dt liberate conclusion w is expressed 

thit Mr Dixon authoi of so many woiks is he miy be 
IS ni authority on the subject of migr ition which he has 
left exactly is he found it The same verdict must be 
passed on the piesent volume and we might have dis 
missed It without further disiussion but for two reason* 
The hrst is the fict that in one or two important daily 
journils whose sc entihe icviews in gcneial comm ind 
oui ent Fc lespect Mr Dixon has been rathci pre 
maturely elev it^ to the lank of a Moses m ornithology, 
and the other is that he die lares 4hat his present views 
are now opposed to those he has expressed in pievious 
works M hethei the itnndonjncnt by Mr Dixon o£ his 
former views is due to the cnticism to which they wcie 
subjected m Natiri- we have not the satisfirotion of 
being informed 

I his new Law here promulgated to the world— 
not yet acicpted by It is the undiscovered principle 
whiih IS to solve all the difficulties of geographical dis 
tnbution and the dispersal of Iti^ and clear up the 
greatest mystery which the whole animal kingdom pre 
sents to quote the words of one of our foremost ornitho 
logists— a mystery which attracted the cirliest wnters 
and can in its chief point be no more cxpl lined by the 
C t 
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modem nun of btience than by the umple-mindedl route too remarkable to be easily credited The alter* 


or the poet or prophet of antiquity” When 
untinK these pregnant wordi it uas not given to this 
cmdite biologist to foresee the revelation of “this Our 
new law” of dispersal to Charles Uixon, of which the 
\oIumc under notice is the first proclamation This great 
new “law forbids retreat” To Mr Dixon it has been 
levealed that the effect of the slow oncoming of a 
glacial epoch in eithei hemisphere was not to cause 
bird life to retreat in front of the increasing cold, but 
leally to exterminate all those buds having a range of 
distnbution entirely within the refngerated areas, and 
to (ontract the range of such as were migratory 1 hose 
birds alone survived, therefore, whose former range ex 
tended beyond the gl mated areas (the unglaciatcd por 
tions of their range the author < alls “ refuge ireas ’), 
while all those birds which had no lefugc area weie 
totall> exterminated, ind have since been lost to srienre 
Ihc “law,’ moreover, forbids sfiecies in the northern 
hemisphere ever to inciease their langc in a southerly 
direction, and species in the southern hemisphere tvei 
to increase theirs in a noi therly direction , and onl> those 
northern birds or those southern birds whose lefuge treas 
extended on both sides of the equator are permitted 
by the “ law ” to extend their breeding range to regions 
towards the opposite 4>ole, which presented the most 
favoiirable conditions for reproduction Now “this Our 
law,’ we are told, applies not only to buds, but to all life, 
md lb a univers<il explanation never thought of by my 
other “biologist of note,” of the migntion md geo 
graphical distribution of species I o show that this is 
so. Ml Dixon ipplies his law to the distribution of 
“antic ’ t>pcs m the flora of the southern hemispheie 
Sir Joseph Hooker long ago explained the presence of 
the “ Scandinavian ' element m th it flora, by indicating 
Its migration routes along the meiidional highlands of 
the great continental land masses Hooker, Huxley and 
Wallace, and doubtless all those other oinithologists and 
gcolcigibts-among whom are Sharpe and (leikic who 
have, according to Mr Dixon, gone ‘beyond their last,’ 
have been quite misguided by reason of their ignorance 
of this law Our latest authoiity, howcvci, declares With 
ill the emphasis of certainty that “there can have been 
no emigration of plants from noi th to south ’, “it could 
iiev er have taken place ”, Oui law forbids it The 
true solution of the question by Mr Dixon is, that 
all the “arctic” plants in the southern as well as in 
the northern hemisphere, spread from an equatorial 
c entre Let us tike, for example, an “ arctic ’ species 
common, say, to high northern latitudes, and to New 
Zealand, and the Southern \ndcs or South ^fiica 
This species must, in the first instance, have arisen 
m some pait of the equatorial regions from a tropical 
form, by ascending to thetehol arctic mnes of one of 
the moulkains suppose m South Amenea It must 
then have followed one of two routes of dispersal 
After multiplying it must cither have spread nght round 
the equator—the absence of continuous land notwith 
standing—crossing again and again the torrid interspaces 
separating it from other equatorial altitudes, which served 
It as stepping-stones, till it ittamed those longitudes 
whence it could extend its range, as best it might, to its 
present nortl^em and southern habitats -a migratton- 
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native route, so far as regards the southern hemisphere, at 
all events, would be for the species to spread southwards 
on one of the continents (say South America), till reach¬ 
ing a then existing Antarctic land, over which it must 
have gradually dispersed, and in order to reach South 
Africa or New Zealand, it would have to travel north¬ 
wards m the vervface of Mr Dixon’s inexorable law, 
which It would thus entirely upset, and with it all the 
conclusions m the present treatise How would Mr 
Dixon explain, for instance, the distribution of Petroti 
itrborea m South Amenca, m West Java, and East 
Timor> Another method of dispersal may perhaps be 
predicated ns possible by some, namely, the mtitpemient 
origin from cqu itoi lal am estors of identical arctic spec les 
m high northtin md southern latitudes but any such 
occurrence is too improbable to be seriously entertained 
This I iw whu h seems to us to (ail most lamentably to 
explain the dispersal of plants, fails not less m regard to 
the migration of birds It surely lequircs no pointing 
out that during every wmtei we have numberless boreal 
species buds, whales, seals visiting our shores in 
retieat south into more genial thmes , the sheep feeding 
cm any high hill, and overtaken at the beginning of winter 
by storms, h isten foi food and shelter to lower lev els, 
where the) would lontinue to lemam if there came no 
modetation m the weather of the uplands , and our 
resident iccibrc ists for the same reason retreat from the 
woods befoie the hrst snows to the neighbourhocxl of inn 
homes .md if the wintei be specially severe they letreat 
still further in sc ire h of more g.enml conditions—they do 
not dare the stoim and die on the snow What tikes 
place m inmiitiiie duiing the wmtei would simply In. 
enacted,there is little doubt, on an extensive scale during 
a glaciil epoch The migration, to be seen today in 
Western Fuiopc, we vre told b) Mr Dixon, was vin 
doubtcdly imti lied with the passing iway of the third 
glaei il period, is undertaken exprcsslv for purposes of 
reproduction, and is the constant endeavour of what we 
must now legard as but the rtlics of such exiled life to 
regain and lepeople the area that it once occupied during 
pre glacial time Had the migration of pre glacial 
tunes a diflTerrnt c ause or motiv e than th it of to-day ’ 
Why IS migr ition necessary for the purpose of breeding ? 
Is there nut space enough, food enough, and a better 
climate in the regions where the migrants winter, and to 
which the parents, indeed, return reinforced by their young, 
to be dependent on the supplies of that area > How, we 
may also isk, i m the birds which occupied the southern 
and non glaei ited portion of their range be inspired by 
“a constant endeavour to regain” an area their parents 
had never occupied, and had never even known , for those 
of their species which had occupied and known the 
northern part of the range, we are assured rather than 
retreat a step, chose to die under Dixon’s “ law ” The 

new Commandment which forbids a southern exten- 
I tion of breeding area, “renders," according to Mr 
Dixon, “a flight south m spring impossible” , and “all 
species do not breed [more grammatically, no species 
breeds] an> where south of their [its] point of entrance” 
Yet the penguins defy this law, and though southern 
hemisphere birds, they migrate equator wards to breed 
In the spnng of this year the present writer witnessed, in 
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the middle of the Insh Sea, a flocU of migratory birds 
crossing (the ueather having been speciill} fine for some 
time) to hngland from Iieland app irently on a sm/A 
I u/ rouisc Before ci editing th s lob sided partially 
rsdiating dispersal we must hivemoic convincing proofs 
that birds and pi ints ne so peculiarly constituted that 
an invisible ptrallel of latitude athwart a congenial 
legion IS in a particular compiss beiiing as impass 
able to them as an ocean or i sihaia We cannot 
iflfcct to believ e that M r Divon s is a more satis 
factoiy cvplanation of thr mysteiious sealon flight of 
buds thin the cause among others—long ago is 
gned that the migrant species come north in spring to 
bleed impelled by i hereditary impulse it that season 
(and prolvably guided by a direction sense w ith which they 
lie spci I illy endowed) to letum to then old nuisenes from 
the legions whence their ancestors were compelled by 
geologic and elimat c i luscs to icticit ind in which they 
weie so long acclimatised as to be n iw unable to with 
stand the cold wintei with its meagre fare of then 
incesti il putui which c< nsequcntly they forsake again 
n the lutumn 

\\ e cannot affoid space to tou h on m my other points 
n Mi I) sons Iiook in which wc believe he has gone 
isti ly Wc feel no nearer a solut on of the mystery of 
migi Uion thin bcfoie its publication Writeison this 
subjc t shot Id thoioughly undeistand not only the 
ludimcnts of the highei philosophv [wliatever that may 
mean] of the geographic il distnbution of life before 
they attempt to thcoiise u|Kin it 01 endeavour to demon 
sti ite It W c offer Mi Dixon h s own advice which we 
have copied fiom i p u igi iph in which a charge of ultn 
r pi/till IS ill nituicdly levelled it some of the foiemost 
vvorkeis in the snenie vv th which he is dialing and to 
wh ch the r 1 fet me liis been uniim ttingly devroted a 
chaige whi h suiclv times ill fiom one who is purely in 
amateur and a y oung 11 in compa td vv ith the veterans 
at whom he sneers 

Ml Dixons style IS cumbious md not always eisy to 
comprehend while his hnglish s often very ungram 
matieil It is only justice to idm t that the book with 
the /A^onti of which we so entirely disagicc contains 
much interesting inform ition collated and condensed fiom 
in inv sources 

It IS lefreshing to tuin fiom these iiry speculations to 
the stable ground of pure and unidulteratcd feet with 
which the piges of Heligoland as an Ornithological 
Observatory are so lav ishlv filled This is the h nglish 
translation by Mi Roscnstoclc of Herr Ciatkes celebrated 
volume published in ( erman in 1890 Ornithological 
students m tngland owe then heartiest thanks to the | 
translator as well as to Mr Harvic drown, to the pub 
hshers and to illwho have given i forwarding hand to the 
task of presenting them w ith this great and important work 
m their own language The labours of its venerable and 
distinguished author are too well known in this country 
to require us to do moie than reco smend his book 
corrected by the author down to May last—m its new 
garb Binding, printing paper ind illustrations are all 
that can be desired In turning over lU pages we recognise 
anew the trustworthy observer and are reminded of the 
story told of an old worn in m a northern county 
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of Scotland, who, on being taken to task by her minister 
for invariably paying the closest attention to any stranger 
who occupied the pulpit and of as persistently sleeprag 
in unbrolmn repose throughout his own sermons, leplled, 
Hoot minister whas to ken fat km o doctrine they 
youngstcis may be giin we i ken fine that wc can 
lippen to your^ Hen Ciatkes book can be perfectly 
lippen ed to It is divided into three parts the first of 
which—on the migration of birds—is perhaps the most 
import int and interesting 1 his subject is discussed m 
nine chapters, dealing with the course of migration in 
Heligoland the direction altitude and velocity of the 
migiation flight the meteorological conditions mflu 
encing it the ordei of migration exceptional pheno 
mena what guides the birds and the cause of the 
movement In reg ird to the last wc quote the comic 
turn of this piticnt observe! and recorder after hfty years 
cxpciicntt th it what at present has been asccruined m 
icfcrcncc to the migration of birds furnishes us with no 
clue by the aid of which we in. enabled to penetrate the 
depths of th s w ondroi s my stery The second part de ils 
with changes \ hich he h is obscrv ed to octair in the coloui 
of the plum ige of b rds «ithout moulting I his subject 
has ilso been studied by Mr OgiKie lirant, of the 
British Museum who Ins not only corroborated the 
truth of Hell ( itkcs obsenattons but thrown much 
ne V light >n the subject 1 he fin il section of the b<»k 
gives an account of the buds observed m Heligoland, 
which number 398 The volume is illustrated by i 
number of churning vignettes and by two exccUenl 
poitiaits of Heir ( itkc 

riic latest idchtion to the n iturilist s libriiy edited by 
Di R B Shaiyie and published by Messrs Allen and 
Co of \N iteiloo I lace is i Handbook to the Came 
birds b\ Mr \\ R Ogilvie ( rant, who is well known to 
be an aithnity on this group Ihis is the first of 
two volumes and contains an account of the sind 
grouse piitridges and pheasants The second volume 
(which will be issued shoitly) will deal with the 
American paitndgcs the mcgapodcs curassows and 
hemipodcs The hand book is founded on the 
authors British Museum citalogue of the group (vol 
\Mi ) and is one of the best vet issued of the v ihiable 
senes to which it belongs So far as published, the 
volumes of Allens Naturalists Library aie each of 
them concise monographs of the grcnips they reUtc 
to well illustrated and published it a very low price 
I he aim of the luthor has been to treat the sub 
jeet in such a way thit it may not only be useful as a 
scientific work of reference, but also as i h indy book foi 
sportsmen and field naturalists With its aid they should 
be able not only to identify the buds they shoot with as 
little trouble as possible, but also to find out what is 
known concerning the hfe history of each species The 
work will be speciaUy valuable to the museum curatoi 
indeed, it is the only handy and up to date monograph of 
the families it desenbes This volume cont iins twenty 
one full page coloured illustrations, some of which are 
republished from Jardmes Naturalists 1 ibiaiy the 
majority however have been specially drawn foi it by 
Mr Keulemans It is to be regretted that Messis Allen 
I do not see it to then advantage to dispense with the 
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anti4uatcd figureb of the former edition, for when they 
ire plated beside Mr Kculemans’ bctutiful plates, the 
tontrast is too stnlwinj; not to nil forth unfavourable 
rtmark The birds from the hand of that artist seem 
tiansportcd fresh from the heaths and the hills , the others 
look like worn museum specimens A siicri d feature in Mr 
OgiKic (•rant’s hand book, is tht full iccount given of the 
\anous phases of the moult in tht grouse, parti idge and 
blickrotk, and of the curious c hange of plumage that takes 
pi itc in these birds without moulting We are indeed in 
debted, as observed above, to him more, we believe, than 
to an> other, for the elucidation of these interesting, and to 
t great txtent inexplic ible, variations 1 he account he 
gives of the plumage changes m the blackcock {Iyrurtu 
tetnx) have never till now been so fully described We 
understand that the description of both male and female 
•of every species has been carefully made from the actual 
skins, and checked with the specimens m proof This is 
sufficient to establish the accuracy and \alue of Mr 
Ogilvic («rint’s work Ihe only doubtful statement we 
hate detected is on p 189 where the author has stated, 
following the authority of Sir Walter Roller that the New 
Zealand qu iil, now extinct in that i olony, still exists on 
the Kennadcc Islands We aie inclined to believe that 
Its discovery on the 1 itter island was a mistake, and that 
this interesting bird is now absolutely exterminated 

“ I he Land birds and Game birds of New England 
IS i new edition of this local faun t published some nine 
teen ycais ago Its author is the late Mr Henry D 
Minot, who as we learn from a biographical notice which 
piefaces the book, had fiom early childhood showed a 
gicat fondness for niture, and who, devoting himself to 
the study of birds, h id completed the manuscript of this 
volume of over 400 closely printed pages in his seven 
tcenth yeir This new edition issues from the press 
under the i are of the distinguished ornithologist, Mr W 
Ricwstcr, who says that the book was well received on 
Its appearance, sold rapidly, and soon became out of 
print Ml Minot adopted the piofession of a lailroad 
engineer, and for fifteen years lived in the hope of add 
mg to, and coircitmg his published observations His 
duties, however, prevented bun from ucomphshing this 
task and his career terminated in 1890 by his being 
killed in a railway collision Wiitten by a youth of 
seventeen, as the editor observes, “with,as 1 am assuied, 
ilmost no outside help of either a liter iiy or scientific 
kind, It Is a remarkable and interesting book, for most of 
the [bird] biographies relate to his own experiences or 
impicssions ’ The book is certainly worth republishing 
1 ht original text has been left almost untouched, and i 
few notes found in Mr Minot’s annotated copy arc in 
set ted at the foot of the pages As could not but happen 
m one so young, theie are not a few errors, both of fact 
ind deduction, but the “editoiiil touches” of Mr 
Bicwster have safeguarded the reader against being 
misled, and given to the book muih of the value it now 
possesses Mr Minot was a keen observer, and the 
worth of his work, apart fiom what it possesses as a local 
fauna, and from Mr Brewsters annotations, lies in his 
held notes on the habits of the New Englind birds 
I utuie monographers will hnd m it much accurate and 
interesting material, lecordcd in a pleasant and easy 
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style In speaking of the quail {Coitnus • tr^t/ttanus), 
he racily desenbes the unsuccessful pursuit of a covey by 
a young “gunner,"and loneludes “ Now the lad returns 
home, and explains his ill luck by an extraordinary theory, 
read of in books, and verified by his own experience, 
that our Quid have a wonderful power of letainmg their 
sicnt The only sound argument to prove this statement 
IS that our game birds, when very young, by a thoughtful 
provision of nature, emit little or no scent" In later 
years the author added this note “ M hen game 
birds diop suddenly to the ground and remain motionless, 
the dog does not perceive them Quad most frequently 
alight in this way, but as soon as they begin to move, the 
effluvium escapes and is disseminated Mr Urewster 
adds his ‘ editorial touch ” to the following effect “ 1 he 
question cannot be settled m this summary manner, for 
the writer overlooks the impoitant fact that the habit of 
retaining scent is not common to all the quad of any one 
locality or region On the lontrary, it is pceuliir to 
certain individual or bevies who invariably practise it 
when pursued by sportsmen Yet these individuals do 
not drop moie suddenly nor icmain more motionless 
than the less fortunate birds which the dogs easily find 
ind point 1 hus author and editor 

Ihc diustiations consist of woodcuts in outline, but 
though ‘drawn from nature,’ are of no practical use, 
and might h ive been omitted with advantage I he book 
IS well pnnted, md has as frontispiece, a portrait “pre 
plied md engraved by Mr A h jaccaci as t personal 
tribute to the talented but unfortunate author 

In “Mild England of lo Day,’ by Mr Cornish, we 
have a collection of essays republished fiom different 
journals but chiefly from the S^tfrt/e/'.desciibing the life 
in various ‘wild ’ secluded 01 thinly populited districts 
of the countiy “ranging from the southern cliffs to the 
\orkshirc fin ’ \Ithough wo hnd such subjects dis 
cussed as ‘silmon netting it Chnsuhunh “trout 
breeding, md “the deer m Kiihmond Park,’ the 
majonty of the papers are devutid to bud subjects, and 
thus conic Iiwfully within the scope of this 11 tide The 
whole of the sketches, while quite popularly wiitten, are 
scicntihially anurite, without being or pietending to be 
permanent i ontnbutions to science Charmingly indited, 
they lemind one of the style and flavour of the late 
Richard Jetteries’ psalms in praise of nature Ihe book 
IS adorned by a numbei of full p,ige illustiations of ex 
ecptional excellence, from photogiaphsand from drawings 
specially inide for it, of which the “ Peewit s Nest,” by 
J W Oikes, \R4, deserves special mention as an 
exquisite little picture 

The latest addition to the attractively bound “Fur 
and Feathei ’ senes, whose volumes form such pleasant 
journey mg companions, is “ The Pheasant ’ The Rev 
H \ Maephersun treats, as he does m several of Its prede 
eessors, of the n itural history of the bird He discusses 
concisely its acclimatisation from the earliest times, its 
geographical distribution and its nesting habits, while 
under the heading of “ h reaks and Oddities he desenbes 
Its plumage changes and Us cross breeding His section 
concludes with two chatty chapters on “Old World 
Fowling" and “ Poaching in the Nineteenth Century ” 
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Mr Stuatt \\ ortley discourses Hith luthonts on ho« to 
shoot sHu),htei ^—this tame n>rd of sinjfular beauty 
when driten in bevies slowly and with not a little per 
suasion just sufficiently far away to “home, on bein(, 
flushed at a pioper altitude over the Kuns, which ire 
thickly stitioned in hiding to lain a murderous hail on 
them The shooting of the wild hied bird is, tiovvevei, 
nobli I spoit Nothing strikes one more in Norfolk, says 
Mr Stuirt \\ortley, ‘especitlly in the heath district,thin 
the pievalcnce of pheasints everywhere and it adds 
gieatly to the ehirm of a p irtridgc drive when it is varied 
by i few locketing pheisints out of the belt you aie 
standing by oi when they rise high off the hcith and 
( lint over with the pirtndgcs and cjuite as fast The 
lite Ottobei days in Norfolk and Suffolk espetiilly 
where there IS lieath aie among tlif most fistinating to 
be got in Lngl ind 

Ml Innes Shand pliys on our saliv try glands by c\ 
tolling the escellenct ol the bud when she is in the 
dish roast ind with bieid sauce and in many a fis 
cmiting stvle besides that subhinest form of irt the 
fu^tn I / « s unt Ult w i Altogithcr ‘ I he Phcisint 
IS isremirkid ibovt a deU^htful loiup n^no/i if< toyti, 
and w 11 lit found in many i (Hiitmanteiu in the lUe 
Oetobci div I he ten well proiluctd fullpigc plitcs 
add mudi to the atti wtiviness of the volume 


OLh hOOh SllFLI 

Hi hi m n/ <f hotim lly hiamis Uanvin VI \ 
MH F RS Fellow of Chiisis College Cambridge 
ind Keidei of Ikitiny in the I niveisity (( tnibiidge 
Lniversity 1 less liiyy ) 

1> this little book the elements of botiny arc pusented 
in a more lefrtshing form than is too often the rise 
I^e authoi his chostn to emphasise certiin ptiniiplcs 
and phenomeni of moiphological or of physiologual 
importinee lathei thin to iruwd his piges with vast 
iiumbtis of facts \ irious plants ue leouisitioned to 
seive IS illustrations of the different subjects undei 
treitment and thus the student will certainly icquiic 
1 eleirei ind moie gcnei il lonccption of what foi in 
stance i flowering plant is and how it lives thin would 
hive been possible had only one example been selected 
as i ty pc even though this had bet n far more exh lustivcly 
dealt with 

There ire some matters howcvei in which it miy lie 
doubted whether the method of treatment adofitcd will | 
commend itself equally to most botanists Thus although 
Mr Darwin siys thit he advisedly puts the doetrinc of 
alternation of generations into the background, many 
will doubtless 1 egret his decision It is tiue th it with j 
out the intioduetion of a few more intermediate types 
the question would possess as the author says but litt'e 
intciest for the elementary student Uut m view of the 
great import mce both of the facts and of the compari 
sons Imsed upon them, one cannot help wishing that the 
general beatings ofthequesbon couldliave been indit ited 
somewh It more fully 

A second m ittcr is the employment of the tenn hark 
m the populai as opposed to its more technic il, sense 
Botanists hive come to attach a special and restricted 
meaning to the term and though it is no doubt highly 
improper to pirate Fnglish woids, still this is done in 
every technical department, and thus, in spite of its 
admitted inconvenience to the beginner, we think the 
balance of advantage is in favour u the retention of fhi 
appropriated word in its restneted wignificance 
But these are cases in which there is room for diffeience 
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of opinion there will be none at all on the question as 
to the merits of Mi Darwins book considered as i 
whole It IS an admirable woik which both teacher and 
student w ill cordi illy and deservedly w elcome 
Thi Book of British Hml Moths, a Popular and 
PruttcU Handhook fot Lepithptensts By V\ J 
I ucas With illustrations from Nature by the Author. 
(London L Upcott Lill 1895) 

Tin R! IS i great flood of books on the larger and more 
showy British Lfptcioptet t issuing from the press at the 
present time but so long as the information which they 
(ontain is fairly accurate, and they place on record i 
portion of the flo iting information denved from periodicals 
or personal observ ition we do not see that the fict is to 
be regretted At Ic ist it is a sign that an intelligent 
interest m entomology is now taken bva Urge number of 
pi I sons who ire not entomologists 01 collectors them 
solves for we do not believe tlwt there is a sufficiently 
large number of entomologists to buy up the large 
editions of popular Ixxiks which aie now offered to them 
they must appe il to a tonsidei iblc number of outsiders 
IS well 

I he liook before us is lestncted to 1 very small 
group of British moths, the Sphun^tiltr propei 
numbeiing only siventeen species, several of which 
I lie possibly only casii il visitois rather thin permanent 
lesidiiits Const qucntly the uithor has been ible to 
mat of the siibjcc t m considerable det ill, though a good 
tied of thi introdiietorv part of the book deals with 
the collecting and piescrving of / /nttipUta ratliei 
fioin i gcnvid point of view than as specially ap 
pile ible to Sphin^i Icr The jllusli itions i onsist of 
folding pi iin pi itts representing the 1 irv i pup i,. 
ind imago of eich species the carliei stages, when 
not obscivcd by the lUthor himself bein^ usually 
copied from Huiklci s work on larv i I here aie 
also ort 1‘ion il woodcuts in the text The letterpress is 
plcisantly though sometimes hastily written, and is 
fully eomplcti and up to due and most of the illusti i 
tions ire good On the 1 ist plate, the names of the two 
bee IIivvk mollis ippe 11 to hive been icverscd piobibly 
% a pi inter’s error I he information given is we believe^ 
leeuratc but every entomologist will be ible to supp'e 
ment It inoiding to his own ixpericncc Thus it might 
h IV e been st ued th it Vwi rtnthus tihte (the lime haw k 
moth) lb one of the commonest of the Sphmi,iittt in the 
suburbs of London Sphin\ ptnisfri (the pine hivvk 
noth) IS mentioned is sometimes found at rest on thi 
trunks of pine trees So it is but it will ilso lest on 
othei trees ind on the continent it is often found 
resting on the trunks of the popliis which often fiingc 
the 10 ids in the neighbourhood of pine forests 

W F K 

Aw/iy Notts \ol 1 Fditcd by David Houston FIS 
I’p 290 (Chelmsford I echnieal labor done 18 >5) 
This volumi is a collection of bulletins published 
monthly by the Technicil Instruction Committee of 
the Fssev County Council, is an aid to the teaching 
of biology It contains mfoimition beaimg upon the 
ipplie ilions of biology to the industri il pursuits of the 
countv, and notes of intciest to biological students 
Among the subjects of shoit irticles are irgot and its 

C iysiidogical effects bracken poisoning of cattle 
ological aspects of dairv ing, injurious insects, diseases 
of lultivatea plants roology on the Essex eoist and 
spiaying experiments and there are also included m the 
volume several detailed syllabuses of courses of 
praetieol instruction in vegetable ind animil biology 
The* Notes arc well illustrated, and must In. of gieat 
assistance to the students in the el isscs i ontrolled b> the 
Essex County Council Other County Councils wOttM do 
well to issue monthly bulletins of the kind t ollecteo m 
this volume 
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LETTERS TO THE EDITOR 

( Ik* SAt«r dfts n»t h$U k$ms*lf rtsfmstiU f»r a 

fnttMl fy ku ttrrtsfmdtnit N*Uk$r ttm ht tmJtrtak* 
It rttum, tr U ctrrtsfmi wttk tht wrUtrt rtttcUd 
manusertHt tmttmUd forthutraHy tthtr part tf MArUBB 
Nt nthc* u laitM tf atumyrntm (tmmutualuat ] 


The Univereity of London 
1 iiAVi- Ijeen away from home, aiul ha*e only now ^n Mr 
1 hiseltun Dyer’a letter of August 23 

My previous letters were, I thought, quite clear, but as he 
isks me to do so, I wnte to exjdain that my two statements 
which he quotes, vu (1) “ I am not askinu that any pnsilege 
uhich they do not at present possess shoulu be conferred upon 
my constituents, but only supporting what is now their legal 
right Ihu right I know they highly value ” , and (al “ It 

IS the law at present,” had reference to the present right of veto 
IKisaessed bv Convocation 

As legaros the vote being taken as at a senatorial election, so 
fir from stating that this was at present the law, the very terms 
if my letter implied that it yms a change 
Whether it would lie “ radical ’ or *' revolutionary is, of 
(ourse, a matter of opinion, but I certainly did not make the 
suggestion with the object attributed to me, nor do 1 share my 
friend’s omnion that the graduates would take a course which, 
lo quote Ills wonis, ‘ would destroy the jirospects of \cademic 
stuey in London ’ JOHV I t BBOi K. 

High 11ms, (Ictober 8 


Sir Robert Ball, and "The Cause of an lee Age 
Mb Jamus tiBlKlB has recently brought out another edition 
if his “ Ice Age,’ a well known and influentud work In this 
Ixxik he quotes freely from Sir Robert Ball’s “ The Cause of an 
Ice Age ' which appeared m 1891, and whuh was remarkable 
IS tht first work written by a professed astronomer in which an 
Astronomical explanation of an Ice nge was put forward and 
defended As the influence of these books upon popular 
■INniim, and even perhaps upon some saentific men, may prove 
-very misleading aim mischievous, Kihaps you wilt allow me a 
little space in which to discuss Sir Kohert Rail s work 
The book was preceded by much ailvertisement, in which we 
were told not only that it conlainctl an entirel) new view of the 
subject, but that an astronomical basis of the Ice theory was at 
last securely estsUished 

When theliook itself was iiublished, it appeared also that the new 
matter m it consisted of “ a law, hithertounsuspected, regulatiim 
the distnbution of heat between summer and winter in either hemi 
sphere ’ Thus on page 113 the author vayv “/ifinmrwf the 
law of distribution of sun heat on a hemismere between the two 
seasons into which the year la divuled by the eijuinoxes ” Again 
he says " /eaumeraled tuuiproval \.\M. law of the distnbution 
of sun heat between the two seasons, which 1 have already referreil 
10 IS the carilinal features of this little Ixiok (op cU ii) ) 
A^n, m the appendix he says '' The fuUuwmg is the calculation 
(ten referred to in this liook, and in which for t/U prst hmt, 
so fill as I know, the astronomical facts relsting to Ice ages have 
lieen correctly given” Lsstly, he says ‘*If it should prove 
that the &cts which these numters imply have nut lieen given by 
my previous wnter, thm thttr omHouHUnKut n tkt iiovtlfy tn 
thu book,the otu itutrolfeaturt by wAuA ft u to be judged " bir 
Kobert &11 afterwards speaks slightingly of llerschel and CroU 
for havmg ignored this law 

It was very soon pointed out in a review of his book that this 
parucular Uw which Sir R Ball claimed to have discovered had 
lieen already enuncuted and published by Wiener 

nils fact might easdy have escaped any one else but a wnter 
who was himself a mathematKian writmg expressly on this very 
^nt, which was the justification of his liook I et that jiass. 

It seems to some of us that when the Astronomer Royxl for 
Ireland hrul had this pointed out to him, he ought at once 
to have wntten to the scientihc papers eorroctmg his mistake, 
ind doing uistiea to the real discoverer of the law, and that the 
Ixxik Itself atlPBld nut have been issued again without this 
t irreetion apj^nng in it, for the pubhcation of the supposed 
dis coywy l»aa the ratsoH d'etre of the book 
jCMwilt (d the kuid has happened, however, and the only 
c irree^ton that I know of the mistnke by us author is in an 
r troatmt u/book published m 1893, entitled "The Story of the 
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Sun, ’ in which no reference whatever is made to the claims set 
up in 1801, but the law in question is simply referred to as 
“ Wiener's law,” as if everybMy in the world must know that 
Wiener and not Ball had discovered it Meanwhile, “ The 
Cause of an Ice Age ” is not cancelled or withdrawn or corrected, 
but is being continually issued with all its explodeel claims 

What I have just written refers merely to a ebum to have 
discovered a law which was discovered by some one else, 
and to the anienilies which generally regulate our conduct when 
we are shown in such a case to have done another mm an in 
justice But this is a very smaU matter A much more im 
portant matter remains 

The law which Sir K Ball claimed to have discovered is an 
mdisputable one No one douhts It, or could doubt it What 
most people who have examined the problem say, however, is 
not that the law is not a perfectly good one, bin that it has 
nothing whatever to do with the question of on Ice age The law 
in question is briefly that the qumtity of heat reecivM by either 
hemisphere of the earth in summer is lo that it receives in winter 
in the ratio of 63 to 37 This is an invariable ratio, true at all 
times, and true under all conditions of eccentricity of the orl it 
It never vanes It was the same millionsof years sgn, so far as 
we know, xs it is n iw, md so it will remam It is therefore a 
oeutaut fact ,r in the problem and being a OHitant fiuUor it 
cannot lie the ciuse of xmiahthtj) of climate If, xs we are told 
in the Imok over and over again, this particular proportion is 
the cause of an lee age, we must be living in an Ice ^e now, and 
we must alwxys hxve been man Ice age Therefore the law in 
question was not mly not new, but it is an atxuslutely irrelevxnt 
law so far as the problem it issue is umcemed Whether tht jior 
ticular numciii il r itio was present to the minds of Herschel and of 
Croll when they wrote m the problem is quite immatenal and 
bcingso the whole ratxoH ditn of Sir R Ball s Ixxik is gone xml 
so fiu as we knr w Ibere is not a single mxtenal factor of the proh 
lem discussed by Sir Koixrl Ball which was not present tn Croll 
when he wrote Climate and 1 ime and his sther works 

I astly Sir Kobert Ball following in the wake of Croll, 
has subjected the various facts and conditions, both xstionomical 
and meteorological, which in his view mduced xn Ice age to 
analysis, and has reached eertain conclusions which he has 
emphasised in his later work. The Story of the Sun This 
analysis hxs been ciiticued and examined by more thau one 
jietsun, lait with esp«ud closeness of reasoning and conclusive 
neu by one of Sir K Ball s own pupils, a distinguished 1 tUow 
of Trinity C( liege Dubbii, Mr Culverwcll Ills criticisms have 
appeared in N vi t KK and m the Croloptal Maga^nu 

In the view of those who have read these criticisms, they are 
simply 1 rushing No more complete and xcute dissection xnd 
destruction of x scientific argument has appeared for nixny 


This criticism was onginally read at the British Association, in 
the preaenee of Sir Is Ball himielf, who mode no attempt what 
ever to answer it, but (mistaking hia audience) merely gxvc vent 
to some jocular remarks The lAiwndean INofessor at Cambridge 
eannol turn the flank of serious cnticum by ill timed jokes 
Since then he hvs not, so far as I know, answered his critics in 
xny way, or tried to justify hu nddled arguments, and the books 
in whKh they are contained are being sold, xnd their conclusions 
are being quoted as if they were sound instead of being absolutely 
untenable 

If bur R Ball were an ordinary person, a free lance in 
literature and science, he might say any thing and publish anything 
with impunily and might refuse to answer criticism from any 
quarter, hut he was once Astronomer Royal for Ireland He 
now fills the chxir at Cambridge mice occupied by Adams He 
cannot write without m some way committing that chair and 
that Umversity by his opinions, and hu pnncijxd cntie is not an 
obscure scribbler, but a mathemaiiemn as accomphshed as him 
self Is It right nr decent that, under these arcumstances, he 
should continue tn publish, with hu name on the title pages 
works such as those 1 have desenbed ? Ought he not either to 
at once confess hu mistakes, to answer ms entics, or if he 
cannot do this, ij withdraw Ixxiks which have done wme harm 
to thoughtless jieople, which have brought no credit to the chair 
he fills, nor to ihc University of which he is x Professor, and 
which have given nse to a ipxxl deal of angry comment among 
those who do not understand a man of science, of rerd 
dutuction, remaining, for a day longer than he can help, the 
foster father of what has been shown to be wrong either m fact 
or in argument 7 
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I do thinC Sir John LubUitk tan know the hurts of the 
ca»e, or he would not permit his nanit to atipear as the fsoA 
parent of a book thua Ayhlown nor should its puUuhm con 
tinue to issut it, and this not because the book contains mistakes i 
- all booki do that—hut because its mistakes hate been pointed 
Sf* M >t‘‘ author is a great deal more than Sir Kobert 

Bull, and cannot thereibre escajx the iienalt) of such a position | 
The Athenturn Oub, Hi Nut H lIowoRTit 

October 4 ' 

MacCullagh’s Theory of Double Refraction 1 

An attempt his recenti) lietn nndi b) Mr lairmor to re 1 
snscitstc MacCullagh’s d>nnmiLsl thtor) of double refraction 
(Bnl Assoc Reii, 1893 , PAi/ Ti uis , 1894 , A, jiart ti ), but 
on examination this theoij apiitars to me to infrinfie one of the | 
fundamentsl principles of dynmiics vi/ the principle of angular 
momentum . 

Whatever the constitution i f the midiuni iiiaj be, the forces 
which art upon on) element eonsisi of two distinct classes (i) 
forces due to the action of ei nliguiais puts of the medium , (a) | 
forces arising from causes external 11 the element The forces 
eompnsed in the hrst clsss sre usually termed stresses . they act | 
uimii the surface e f the element, \nd sre ci mpletely specified by j 
the nine quantities \ \ Ae The forces comprised m the 

second elass ict u]xin etch element of mass, and arise from I 
sttisction or repulsion due to external causes or to the aetion of 
the medium upon itself These firces, from whateser cause 
the) Ilia} arise, are capalile of being compounded into a single 
force si mg a line through the eenlrt of inertia of the element, 
ind a couple slwut some sxis through this point In ordinary 
grsMtsting matter the couple e inishes 

rhe equations of motion of the element in terms of the stresses 
ind the J0r e leii htHent of external action are. the analytical 
ex|iressions for the principle if linear momentum, Imt this 
principle is nut sufticfent to determine the motion of the meihum 
It u further necessary to satisfy the principle of anguhr 
momentum and any theoiy which siolates the Utter prmciplt 
IS dynainiesll) unvmnd N iw the pnnaple of angnUr mo 
mentum requires tliat three RUttons of the form \» =’ » should 
exist lietwien the six shearing stasses thereb) reelucing their 
numlier from six to three except in the following two s{iecuil 
eases The hrst ease occurs when the medium, inesiouslyto 
lieing disturbed by the |«ssage of 1 waie of light, is n9t at rut, 
but posiessei an indepemlent anguUr momentum , that is to say, 
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a artattatu one The 

e occurs when the resultant oMhe external forces 1 
which act upon the element lonsists of a iOufU aa well aa a I 
force III ttie first ease the kinetic energy of the diaturbed 
motion of in element wall net lie propoitional to the square of I 
Its seloaty of translation, but will contain a term depending on 
the gyroitatic momentum , whilst m the second case the yioten 
tul energy must necessanly contain a term due to external 

Mr I armor tssumes that the kinetu energy of an element is 
pro|iortianal to the square 1 f its \elocity of tranaUtion, an that 
the medium he considers is not a gyrustatii one, whilst the 
|M)tential energy is supposed to lie a quadratic function of the 
rotations and he obtains his equations of motion liy means of 
the principle < f leisi action how as we haxe pointed out, the I 
yxitenlul energy of an element nm consist of two distinct ports, 
vu one due to deformation, and the irther due to the aetion of 
external causes and it is (|uite legitimate to assume hy nay of 
Inal that the former yurt contains rotational terms But it is 
well known that a quadratic expression which contains rotational 
tenns will not satisfy the conjugate Rlation between the six . 
shearing stRsscs and eimscquently the principle of an^lar | 
momentum will lie violated, unlets esery element of the medium 
IS under the influence f f some system of forces, of the kind 
belonging to the second class, the couple constituent of whose 
Rsultant dots not lamsh The potential energy ought therefore 
to be of the form W + \, where tV is the ponion due to deforma 
tion, whilst \ IS the portion due to external causes which 
supples the couple which is necesaary m order to prexent the 
principle of angular momentum lieing violated , and unless 
Mr Larmor is able to suimoiint *his diftaulty, I am at a loss to 
understand how his paper is on improsement upon thrones 
which are at any rate djmamuatly sound, whateser other imper 
foctions they may possess The question is one which cannot 
be dispoMd of I9 pages of logue an I oliscure generahties, but | 
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for Septemlier 36, which contained a note (p 533) 
gixing a bnef aWracl from the translation published in the 
Records of the (leokigieal Survey of Indui Ihe oircunistanee 
that the ongmal paper, which appeared nearly a year ago, was 
in furnish, may have caused its lieing oierluoketl 
The subject of the aneient Southern floras u naturally nn 
familiar to most b uropeaii geologists, and I hope I may be 
tllowul to point out why the present discosery is important 
It completes n mass of evidence gradually accumulated It 
IB of course well known that several successive floras of Uppei 
rvl-eoroii snd Lowter and Middle Mesoxoic rkge have been frond 
assoiiated with lieds m-unly of freshwater ongm, some of which 
combine valuable eosl sesms, in India, Australia, and South 
\frica The most vncient of thCse beds in Australia and South 
Afnix contain certain phnts amoi^t them a Leptdodendnm, 
allied to the ordinary Carboniferous flora of t urope and North 
Ametiia I rom the upper lieds in all the three r^ons luuned, 
bems, Cycads, and a few other plants have been obtained that 
sre reiatM to the Khielic and Jurassic types found in buropean 
rocks Between the upper and lower plant-bearing strata 111 
South \fnca md \ustialia, and beneath the upper aeries in 
Indu, are found beds, with coal seams in places, containing 
far the most remarkable flora of the whole, the Gloesoptens 
flora, as it has been called The particular interest attaching to 
this flom IS mainly due to two circumstances (1) It is clearly 
Vpptt I’aleozoic, for in Australu the eoni measures con 
taming it are interstiatified with marine lieds aliounding m 
carboniferous fossils, and yet it differs radically from anv known 
LurojKsn or North American flom of that age (3) Tne hasal 
lietls in Indm, \ustralia, and South Afhca, aw boulder beds r. 
sembling the l*liistucene gkuial Ixnilder clay more than they do 
anv other formitim 

Nowr in Argentina the occurrence of the Southern Jurassit. or 
Rhetic flora his been known for some years, and I'rof Derby 
has tailed attention to the presence in Southern Braal of a great 
boulder betl that very jirohably corresponds in character and 
geologiial jiosition to the Talchir beds of Indm and the Dwyka 
beds of South Afnca More recently traces of the anaent 
Ia.pidoden<lron flora have been distovercd in Aigentina, ami 
some additions to that flora are desenbed in Dr Kurtz's paper 
But the important innouncement in this paper u the ducovery 
in Aigentim of three Indian lower Oondwana plants Ntmop 
ttndium xahdum CaugaiHopItns ytloptn otdes, and Afa^ia 
thiofsts ksslopi, dl three associated in India with the Knrharbdn 
coal seams near the base of the laiwer Gondwana 1 wo of the 
syieiiesaR also found or represented liy closely allied forms in 
Austratix and South Afriei In Argentina, os in Indm, 
Australis snd South Vfhea, there is a Rinarkable absence in 
this partirulai fl ra of forms characteristic of the I pper Palo u/uh 
of Furoyie, no representative of Lepidodendron or aigillirii 
ixxors, and the hems, C ycads, and h^uisctacee that constitute 
the flora are relatui to European Mesozoic types 
It IS (bfiiiult to understand how two floras diflenng from each 
other far moR widely than do any two continental floras being 
the earths surfoo; at the p>f^at day, can have coexisted 
ess there was, fiir a lung period of geologieal time, a great 
southern eontinent —the (londwana land of Suess isolated ^ a 
wide sea, probably an ocean, Irom the land that occupied m 
Carboniferous and Permian days so wule an area m the northern 
re Iht importance of the new discovery is the 
extensiim that it gives to Gondwana land, and the 
proot It affords that the region with its flora extended to the 
westernhemisphcR, and included a part, at all events, of South 
America 1 his appears to indicate that a considerable area now 
occuyned by ocean in the southern hemisphere was land in the 
Carboniferous penoel Furthei research is needed to show 
whether the various tracts of Gondwana land were connectcel by 
a South Polar land area ^\ r BlANtoau 

(fotober 4 
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About a certain Claaa of Curved Linee in Space of 
H Mamfoldneee 

Fill cliis of curves to b- Conndered it defined by the follow 
mg proii riy V curve of thit clats tituated m pline kpice of « 
mimfildniks is cut by a S» , m u (different or coincidini;) 

] lints In the plane it is therefore a conic, and in spaee i 
twisted cuhie 

If thruu(,h II - I of Its points a pencil of S is drawn then 
eich element of that pencil rule out of the curve wie addition il 
]»int md has with a straight line one i»int in comm m The 
c s irdinstes of the curve must theremre lie expressible ts 
rition'il functions of one inrimeter If any held pyramid V„ 
\i 4 i IS xeeepted as pyramid if reference, then any 
punt P if the curve I 

(SXi) r = Xi’ti+ > ^X.+I^^■l. ' 

wh re the xi ‘tc the himigeneius coirdinttes if P, md it 

XI = Ri (^1 /*) XI - R (A, m). 

where the Ri ire h im igeneous md integer functi ins of the 
h n lo ensure that i ^ i his H punts exietly with the 
eun e in c immoii, necessil lies ih u the degree of the K, is = n 
It filliws fr im the dehnilion that no S, cm hive more than 
/ + I punts in comm in with the curve (unless the curvets 
whilly coni lined in the Si) is otherwisi thriugh this Se xnd 
H - / iddition il ji ants bel inging to the eurve a S might he 
1 nstnieted, having more than » points in c imin m with the 

The curve is unicjuely determined by any « + 3 >f Us j unis 
md betwiin in> 11 + 4 of its points i certain eondilun is ful 
hlled (frim which for u — z the well known Chasles md 
1 isf il thiorems for conics are easily dcducible) To construct 
this eondition md verify this proposition, let us return to the 
irtiele entitled ' Milneal Kehtions,’ \c,ofNntRl', Vugust 
S There it was |»inted out that 1 luuiit anJ v S, , inxy hive 
i jieeulur situati in in rtgitd 1 1 i pyrinii 1 of n m imloldniss, by 
virtue (f wliieh to each ] ml of the S corresponds one S „ 
mil t e ei 4 It is n it diDieuIt to venfy that when the e 1 
rdin lies of the p iint in rtgir 11 1 the pyramid are 


then the coordinates i| of the punts of the S , satisfy the 
e ndition 


'* + ' + * -s O 

'1 'j i.+i 

Up lint and S 1 have that nlatiin ti a iiyramid then they 
inty lie called [xile and pilar to it It will lie remeiiibercil thit 
the lonstruetion of p le to inlar, and ri c/il is a purely 
jrijeetive me, by means f cuts of plane spiccs, &.c The 
relation of h t- 4 piints f the iiirve ti each other is now, 
that the [lolars of my ihiee with regard to the pyrimid of the 
ither n + I have i S j in comm in 

Inleeil let A, \ +1 lie ;/ + 1 punts f the curve, ml 

[’ my ( f Its other p unis, also 

(SX I I’-XiAj-l +X*+i an'X< ~ P) 
Then, X, Ung a point of the eurve, Uj R +1 must have a 
i imm in zero point, md the same is true for k, k, k .+i 
ki R,, k< K»+i, \c It IS therefore easily seen that the 
e uirdinates of P may be put into the form 

X =* , , where ir, md h, arc < onslants 

aiK + tn 

The polirs ti P form, therefore a peniil, that is, they have a 
S in common 

If the punts of the curve are jirojected from any one of its 
p lints into a S, 1 thiy form a eurve of the elass considered in 
that spaee (as cm be verified from the representition of the co 
ordinatck by paiameters) I or 11 = i the eurve becomes a 
strai^thne, wh we points firm a hoinngraphic range with that 
(auxiliary) line whose ixiints are the represenutives of the 
imameters (A,/>) U folliws, therefore four points of the 
curve form with any griiip of ;i - i curve points 4 b 1 of 
conWant cross ratio 

If the curve d^enerates, it degeneratis always into straight 
lines or curves oT the same class This follows almost im 
mediately from the dehnition It is also obvious, that each 
degeneration implies the iciurrcnce of at least one double point 
\ twisted cubic may, for instance, degenerate into a conic and 
a ktraight line, that has with it t punt in common (luit la 
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n It situated in the same plane), or into three straight lines, of 
whuh one has one jioint in common with each of the other two 
In each point of the curve there is one straight line, that has 
two coincining pimts in common with the eurve, and one plane, 
that has thne points of intersection which all coincide, Ac 
Hicy may be called tangent lines, planes, kc , of the curve 
< ut the curve liy a S, 1 If the « points of intersection are 
distinet, draw the 11 tangent S, ■ through them, and if only 
«-2 are distinct, md 3 touicide, draw the »-2 tangent S* 1, 
and the one tangiiit S , and 10 on 

The |ioint of intersection of these plane spices may be called 
theA'/ f ih*- irtginal S, 1 to tht curvi and this one, the 
/i/rr if that jiiint I he polar of any point of the polar passes 
the pole let the pyramid of reference lie ch sen si that the 
ei|U iti in if the < urve is 

Xi ^ Xj = A" '/* X H - M 

1 he S 1 may silisfy the equation 

/1X1+ +/>.+iX 1+1 = 0 

The u |siints f intersection are then given by 
/!»■■+ +/.+iM‘-o 

Their r lols 111 ly Ih 

A/M = a„ Of a, 

Thriiighxi * Xi - * the tangent S , (whose ic 

ordinates miy I e f.) + + »< l-if , = o will he such 

that 

i, = 1 ij - « 0 (Ij a (»)^ 7 H = j9‘, 

wht re iS IS a ) ai imeter, whose value is found as - a T he Jioint 
if 111 erseeti n jf the « S, „ whose eijuations are 

Il - « ai I I (it), I, - ±81 I H = O 

IS jbviiusly 

{+«i-/'i = 


(III iccuunl f the eipiation satisfied by the a) 

If I IS any | mil, and xi aoy on its )xihr, the equation 

I iXi «l«Xt ^ iXs - =0. 

which IS symmetiical, and therefore proves thi |ir | isition 
Hu pilii to i line joining two puiiis i the cut if thin 
p 1 irs and s 1 gi iierally It is (hertfue ) ossilile t 1 s|)eak of the 
polir or pole i any plane space, m regard to the curve 1 he 
tw< are iimti I nly when the two sets cf eiordmates ire equtl 
that IS when they satisfy a cnnditum of the sei nd degtet 
Pole md p liar cut i straight hut in involuticii as immedutely 
follows frini the symmetry o*' the equation connecting them 
1 he double p ints of the inv ilution an the |ximts m which Ihe 
straight line tuts that surfiue of the setond order 

Muih mire ciuld lie said eonteming this iliss of rutves 
the projicrties 1 f whieh are so mueh like those of the comes 
luit I hope thit what has already been menlionevl will be found 
sufhcient to intcicsl matheniatieians in their existence 

I ind in, Septeiiilier 6 hMVMn I tsKlR 

The Freeaing Point of Silver 
Till siilijetl 1 high lemiierature ihermomelry has recently 
attracted consider ilile attentum, ami on account of the ease with 
which Sliver can lie obtained in a pure slate coupled with us 
greit thermal euuductivity, the freezing point of this metal has 
been suggested as i standard temperature We therefore wish 
to call attention to an error into which we believe M le 
Chatelier has fallen with r^rd to this cniutant In the 
FeUukrtftfur I'hjukalKcke Chemtt, Band viii p 186, he says 
that the miltinc jx ml of silver can he lowered hv as much as 30 
through the abvirption of hydrogen , again, in the Comptts 
rtudui for August 13, 1895, he states that the melting point of 
this metal is I iwered by a reducing atmosphere He tnerefore 
recommends that when the melting point of silver is used as a 
bxed point in calibrating pyrometers, the experiment should be 
performed in an oxutisuig atmosphere This conclusion is 
contradicted by Prof Callendar’s experiments and by our own, 
for in the /lii/ Afar , vol xxxiii p 220, Callendar sliows that 
the freezing point of silver is lowered and tendered irTejralaT 
an oxidising atmisphere, and our own results confirm this 
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conclukton Rut tenous doubt havini; been imued on this |toint 
b> so high an luthunly -u M le C haulier, we have thought it 
right to mikt further ixpenments 
These expenments convince us Ihu the freccing point of 
molten silver u lowered and remlered variable when the suriare 
IS exposed to the air We also find that by blowing oxygen 
through the molten metal, tlie absorption of this gas is sufliciently 
great to lower the freering |ioint 20” Moreover, when the 
oxygen is removed by the xelK n of either carbon, e»l gas or 
hjilrogen, a constant maximum freeemg point is reached 

I iirlher, if the itmospherc of h}drngen or coal gxs lie replaced 
by cxrbon dioxide, there is no chxnge in the freenng |avint 
aliilst if mtrogen be useil to sweep lut the hyilrogen there is i 
slight fall In neither e-ixe dms the removal of the hydrogen 
bring xlxiut a rise, as should lx the ease on M le Oiiteliers 
hypithesiv 

\nolher string retvm for Ixlieving titatthe true free/ingp iiit 
4 f silver ran « nly lx ol taiiufl in 1 re lueing atmosphere is t > lx 
f und in the remarkable constancy with which » considerxbk 
mass of mire silver maintains its timianiture from the moment 
that frees ng commences until the whi le is solid pr ivtdid it has 

II It been exposed to the action of free oxygen It is als 1 m te 
w ithy that in a reducing atniospheie the melting ind freenng 
)> lints are identical 

Impure substances do not as a rule behave in this way 
and hence it is improbable thit the silver can contain lissolved 
hydrogen In in ixidismg atm sjihere the freering punt is 
less slurply markeil and the silver Ixhaves is if it were ini| ur< 
lliese are our leas ns f r veiUuiing to differ from M le 
Ch ttelie r, and we ho| e th it he will fin iher examine thi questi in 
(.ambnilee IJinlicr 12 C T IUviihk 

!■ H Nivilli 


Plant-Animal Symbiotia 

In y nr issue if August 22, 18951 '^hwan desenlxs his 
Imding in Simlh Africa some ants mhaluting the thnns I a 
iniiii si tret, by which lie evidently means a sjxeies if / 1 rr 
1 his symbiosis is well known out here, and prilalily als in 
I tin I e as will lx seen by a reference to Schiinixr s Wechsel 
I emniiiigen awischen Pflanren und Ameisen tm tripischeii 
\iiienka p 48 I first observed ants inliabitmg the tli< riis of 
I t la A rruta m the neighbourhoexl of (irahamstown abiut six 
yeirsago I also found them near I irt Alfred As far ax my 
repe ited observations g 1, the giartnership Ixtween the ants and 
the trees is a very one sided one 

The f nner receive shelter and food from the trees, where tv I 
hive failed to find that the latter derive any advantage fnm it 
1 Ins last conclusion is not surpnsing as firstly, am mgst the 
mimosa scrub near (irahimstown one only finds here iml 
there a tree the thorns if which are inhaluted by ants and as 
secondly in some years at! individuals of Ua la huitdx are 
c ompletely deiiudeef of then foliige over wide areas by cater 
1 illirs Moreover the ants (if which I found two cliflerent 
kinds) ire, as Mr Sehwar/ rightly o'iserves, n< tat ill aggressive 
whereas fk.ll showed that the little ants living in the h How 
thorns of -I ana ipheroephatx in (..entral America arc very 
I ugnacious, and protect (he plant against browsing mammalia 
incl instet enemies 

1 he two cases are, therefore, very different from one another 
S SCHOM \M) 

Albiny Museum, (indiamstown, South Vfnea, 
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The Recent Dry Weather 

Wl I It reference to the recent remarkable weather, both at the 
eommeneement of the year and during September, it is worth 
while tailing attention to the clinutological penod of about 
thuly five years, which Prof Bruckner, of Berne, pointed out 
os esistmg relatively to the years or groups of yean cnaractensed 
by markd cold or heat, as mentioned in veil xlni p iby of 
NAUTltt He therein indie Ued the years 1700, 1740, 1780 
1815, 1850, and 1880 as centres of cold penods, while the years 
1720, I 7 to, 1795, 1830, i860 (and now 1895) appear as centres 
of warm, dry penods Ihe coincidence for the present year is 
certainly remarkable, and roents attention as to the causes which 
underlie these penodic fluctuatious of Weather 
Dublin, Uetuber 11 J P U’Kl 111 \ 
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The Qenua “ TeaUcclU ” 

Ix A V11 HI for last year the wnter gave a fist of the locahties 
for Te la ella r iitiilum which had tome under his notice With 
i view to making this list more complete, and ti obtaiiung a 
mure definite idel of the distribution of the vnnous species of 
the genus in the Bntisli Isles the writer w luld lx greatly in 
del ted to any reader of NvitKS who could f iwanT to him, 
I K ilisid speriiiiens of /ati tUi alive, ir presened m alcohol, 
the pieseiit month fxing v likely one for ilie coming above 
ground of llitsi slugs whuh sh mid now lx ( mml under logs 
ind stones in the 1 eighb lurh xl of rich gardi ti soil 

Mvkk Wihh 

“ Hi lineadale, Breiilw xxl 1 sses 

The B A Committee on Coast Erosion 
IX the referem e 111 y uir i unilxr i f (Jet 3, 1 1 ( eology it tin 

British Vss dill n the stitinieiil is 11 the C nst Imsieii 
C immittir m iheir linil lej rl, iieommeiiding a ‘Deiiart 
ineiitil C< niiiiutee if the 11 use f Com 111 ins ti inquire into 
Ihe kiibjcti is tiken Ir 111 the hist pr of >1 the rep* it which 
was ilrafted by my self as sun IV iiig Secretary Ihi suf^esticnhas 

Mo/leen a I >| led by the iinji nly if the Ciniiiiittie wh 1 cm 
siiUrnl tilt ir Inly ill 1 11 it exteml 11 drawing up ind formulating 
rec miiieiulili iiv Ihis teiminali n I legret is when the 
Vssxiiti II ili|Ud my suggesti ti in iSSi ti anp iint tins 
Committee I h qxd it w iild hive had i inetii il lutconie 
leuling to the t iiiservati n if lire asts 

( llixils I Dl U\X( I 

A Substitute for Sulphuretted Hydrogen 
Ix your Ni s if I eliruiry I4 last y >11 stale tint ammomuiii 
thnncetite has been f und to be i salislielory sulistitute for 
sulphuretted hydrogen in chcmiial inalysis Can any of yoiii 
readers tell me whire 1 cm oblim it' 1 i vmiol find it ill 
citilogULs of ehenneil manufactuiers Kl site us 

mr ORAPHKS OP PlA.\0 lOLLH 
UCll tioubit his lieen tiken in orctei toronstiuit 
in ippiiatus thit will icproduee gi ipliieally the 
effects of touch in ktvetl music il instiuiiients flit 
expeIiiiieiils lie most e isily m ide with the pi mo, mcl 
hue then foie been tried on thit instiunicnt 

Reecnll) i most interesting iiticlt tppe ired in 
the hetui. Sn nli/ii/tit, wiiuen by MM Hinet ind 
Couitici who have stnditd this subject closely, ind have 
nvideininyexpeiiinenlsvuththtir ippiiiiiis Ihey have 
tieited the mittei viiy fully in then nitnle, of vvhn h the 
following IS a /( sum ' 

When a eeitiin pome of [Hrfietion his been ittaiiied 
in piinu pliving it becomes very lind to distinguish 
incuuilityof touch yit, owing to the i trying strength 
of the hngtis, it is only with much pi letn e that peifrct 
equility is possible As will lie seen further on, involun 
tiry movements ind iiiegularitics, scarcely piireptibU t 1 
the ear, are shown by the griplmal mcthcid 

Ihe appiialus (hig l) is tjuite simple in ionstiuelion, 
and consists chiefly of in india rubber tube pi ued undei 
the key bond united it its two extremities bv iiegistei 
ing dium ilso of indi i rublxi When the notes of the 
piano are pliytd, the piessuie on the tube e luses i wave 
of air to be sent tltinu^h it into the diuni, upon vvhic h is 
Utached a pen that in the oidiniiy w ly is made to 
iccord Its movement on 1 moving roll of pijier The 
w uc makes the dium vibrate, ivhieh in its turn jerks 
the pen, thus ciusing irregulii mirks to be left on the 
paper Ihe board on which the tube tests is regulatexl 
oy means of wedges idjusted by a screw, the bo iril being 
either lowered or laised When riised it almost reaches 
the notes of the pi mo, and in this c ise the legisteang 
action tikes pliec but if it is lowered, the whole appar¬ 
atus IS disconnected ficnn the key boatd 

When no notts ire being played, ind the registering 
drum 1$ connected, /< the board is 1 used, merely a 
straight line is drawn In 1 ig 2, first iisstiuek then 
two notes with then till ce notes with , md soon It 
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t. dfficult to t^ll whether the mark made for etich 
additioflil note is the same length, for when three notes 
nte struck they may not each be struck with the same 
force In the second case (Fig a) one note is struck 
held down and mothci struck and so on the previous 
notes ilways beini, kept down Fhe effect pioduced is 


achieved When very quick passages ate being playc <4 
the strong wave of air shakes the drum so forably, that 




« n ic» andkMpngU moim 





cui ously like a fl ^ht of stairs but the height of etch I 
stair IS not absolutely equal This proves that the ap 
paratus is sufliaently sensitive to show by the height of 
the lines the intensity with which a note is struck 
W ith regard to Hmt it is reproduced with the utmost the pen censes to net properly Much trouble has been 

ptecision and it is in order to guarantee nccutacy that taken to devise a way of lessening the force of the wave 




> i —Ufceu pradnoed b) so mgvlar ■) ak* 

the tube IS eonnected to the drum at both ends otherwise I amongst other materials, cotton has been inserted into 
the notes situated near the end which was not connected the tube, but these espuunents were not entirely sue 
wouldbeftisther removed from the drum than the others I cessfol It has b^ found thatiplacing a diaphragm with 
and this wovtd cause a delay m their being registered a snuU bole m the tube, lessens the force ot the wave of 
The graplucal thrw ought theoretically to be an imiU air very consideraMy and to a certain extent prevents 
bon qf the movement played but this result is not often j the drum vibrating too strongly 
MO 1355 VOL 59] 
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The cflect produced without and with the diaphrattm 
will be seen m Fie 3 

Figf 4 and $ illustrate shakes and show clearly the 
importance of equality of touch they show, too^ how 
precisely the apparatus reproduces any irregularity 
Many questions have to be considered with r^nrd to 
ouick playing, but one of the most striking features is 
that the more quickly the notes are played the more the 
force of the movement diminishes until finally a certain 
stage IS reached when the amphtude ceases to vary 
Let us now consider the advintages of the instrument 
they are threefold 

(i) Deahng with its advantage from the psychological 
point of view It 18 found that the \ oluntary movements of 
the pianist can be observed without putting him to any 
restraint at embarrassment, foi the small tube does not 
afiect the resisitance of the notes nor is the extenor of 
the tnano alterM , 

(3; For teachtntf purposes the device baa been of great i 
use The record en the roll of paper diows the fiiults so I 
precisely that although they are scirrely perceptible to 
the ear, there no denying their existence 
(3) We are well aware that untten music cannot 
show every slirtt change in the time the composer 
might desire By applying the graphical method this 
difficulty IS eliminated and the time will be reproduced 
with the smallest details 


THE NtW MFTEOROLOUICAL SI A J ION ON 
MOUNT WmiNGTON 
VIEW of the new meteorolomcal observatory on 
Mount Welhngton Tasmania, is shown in the 
accompanying illustration As we announced in a 
previous issue (July Sj) the observatory was begun in 

ii«i 


Weather Bureau, Brisbane, has organised the stations 
Very valuable results, beanng upon die distribution of mes 
sure temperature and humidi^ attaching to onticydoaic 
and cyclonic systems through vertical sections of the 
atmosphere m the northern and southern hemispheres 
respectively, will probably be forthcoming when the 
Mount Wellington and Hobart resulu appear and are 
discussed side oy side with those obtained at Ben Nevis 
and Fort William Except for a few degrees of latitude. 
Mount Wellington and Hobart are geographically and 
physiographically almost the very counterparts in the 
southern hemisphere of Ben Nevis and hort William in 
the northern Mr Wragge has entirely reorganised the 
Tasmanian (lovernment Meteorological Service on federal 
pnnciples in direct connection with the Queensland 
weather Service and he was enabled to perform this 
work through the courtesy of the Queensland (lOvern 
ment who allowed him as their officer to render federal 
aid in the cause of science to the sister colony Mr H 
C Kmgsmiil has charge of the Tasmanian section 


HR E yON I hBhbRPA^tmMrT 

E VON KPBhURl \SCHWn/wasborn in 1861, 
and died after an illness of ten years on the first 
of the present month In many ways he always shemed 

to me to resemble our incarnation of the ideal man of 
science He had Darwin s lovable nature, as well as his 
modesty and utter carelessness of his own fame But the 
likeness was closest in the unceasing energy with whidi 
he laboured in spite of the constant sufienng that would 
have made many stronger men feel their lifos work 
was done 

horsometimevonRebeur PaschwitswasaPnvat docent 
in \stronomyat the University of Halle His first notable 




May last, and St will be to the southern hemisphere what achievement was 1 believe the modification of Zbllners 
the Ben Nevis and other high level observatories are to honxontal pendulum, the two springs by which it was 
the northern Mount Wellington is about Wr miles ^ supported being replaced by agate cups resting on 
distant from Hobart, and rises almost directly from the | fine steel points The earlier investigations with this m 
level of the sea. The station is supplied with a tortin” strument were intended to be of an astronomical 
mountain barometer, Richard barograph and thermo character, but its wonderful sensitiveness to the pulsations 
graph, dry wet, and maximum and minimum, thermo of distant earthquakes soon became apparent and he was 
meters, as well as a ‘ $ inch fcouge with extra deep nm gradually led to give more time to their study until he 
for redumng mow Sunilar instructs are m use at the became the chief authority on this fiiscinating branch of 
Spnags (U95 ft) and at Hobart, ifio feet above tea level seismology On two occasions he contributed articles to 
Mr dement L Wragge, Supenntendent of the Chief .NvTiRt ontlus subject (vol xL pp 294 -*95 vo! h pp 
HO 1355, VOL. 5a] 
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308-211). and, at the tequeat of the )Carth Tremors Ctmi* 
mittee oi the British Association, he wrote an admirable 
summary of his results up to the middle of 1893. ^ 
^his IS readil> accessible, it is unnecessary to (waife 
upon his achievements here. I will meruy add that 
since that date he has written several papers on 
earthquake pulsations in Petermann’s Mittknlungtn and 
the Asironomtith* NachricMett, His last memoir, and 
one of the most valuable, has just been published in 
Gerland’b Betfrage sur Gecfkynk 
hor seieral months before his death, von Kebeur- 
Paschwitz was occupied with a scheme for the organ¬ 
ised study of earthquake-pulsations all over the 
globe The suitability of hts hontontal pendulum for 
this puipose had recei\'ed ample proof, and nothing but 
the uant of health seemed likely to prevent the fulfil¬ 
ment of his plans. These, no doubt, will be earned out 
by other, if less skilful, hands 1 but to him will belong a 
great part of the cr^it for an) results that may be 
attained Dying at thirty-four, he had done work which 
most men of twice the age might regard with satisfaction 
as the fruits of a well-spent life C hari i s Davison 


CHARLE'i V RILFY 

pHARLLS \ RILEY, M A., Ph D, whose death on 
^ the r4th ult, in consequence of injunes received 
in a fall from .i bicycle in the streets of Washington, 
w.is announced in these columns on October 3, was an 
Englishm.in, born it Walton on-Thames in 1843 He 
emigrated to the United States -it the age of seventeen, and 
settled, as w e learn from the Garden and Forest, on a farm 1 
in Illinois. Like so many other Americans, who have 
since made a reputation in saence, he served as a soldier 
in the civil wai Subsequently, after some exfiericnee as 
a jouinalist, he wns appointed State Entomologist of 
Missouri, a position he occupied nearly ten years 
During this period he did excellent work in the investi 
gallon of the life histones of insects imunous to plants, 
and expenments to discover the most effettual means of 
destro>ing them But one of his earliest papers was on 
a new genus {Pronutia) of the Tineida, and the part it 
pla)'s iti the fertilisation of Ii/urt* This was an im¬ 
portant and interesting contribution to biolomcal science. 
In 1878 he accepted the post of Entomologist to the 
United States Department of Agncultureiit Washington, 
where, in the words of the authority cited above, he 
practicall) supervised all the entomological work of the 
(lovemment until his resignation last year The valuable 
results of the investigations and experiments conducted 
by him and his staff, were in part published in occasional 
bulletins, of which thirty two appeared betuven 1883 and 
1894, and parti) in the now similiar penodical entitled 
Insect I^fi, which was established in 1888 Six volumes 
appeared under his editorship. Dr Riley was an in- 
demtigablc worker, and his onptnising and administrative 
abilities were well exemplified in the department which 
he so successfbll) developed W B H 


NOTES 

It iv stated that in order k> cnaUe the Berhn Academy of 
Sciences to ivwic a complete edition of Kant’s works, the Govern 
ment of Russia has consented to place at its dispotal for a 
time the philosopher < manuscripts belooging to the University 
of Dotpat 

AccoaniKO to the Bntuk MtJual JoHmsl, the New York 
Pasteur Instlltte has purchased thirty five acres ed land near 
Tuxedo Park, on wbkh an experiment station is to be estab¬ 
lished. The ^ion wilt be stocked with cows, horses, sheep, 
and tnatS|Wiifch will be used for the production of dij^therla 
t />«|lifffkNrsfditAcadtm] sfScUneeorSt. Louis HL (iSr^p 55. 
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and cancer antitoxins. The situation is heahhy, and m the 
grounds there will be a bouse in which some of dw patienu of 
the Institute wiU be treated. A new station, to be known as the 
Pasteur Station, will be establUied on the Ene Railroad, close at 
hand 

Wb regret to notice the foUowliig announcement in dWiMir — 

PcoC Ernst Ritter, whose appointment as assistant professor of 
mathematics ui Cornell Univei^ was recently announced, died 
on September 33, of typhoid fever, on hit arrival in America from 
ftermany Ernst Ritter was born at Waltershauien, Germany, on 
January 9, 1867 lie spent twelve years at the Gymnasium at 
Gotha, and afterwards studied mathemoticB and natural science 
under Thomas, at Jena, and under Klein and Schwacti, at 
Gbttingen. In 1890 he pamed the Government teacher’s 
examination with the higb^ dittinetlen, after two years of 
pedagogical work at Cassel, and at the Wdbletschule in Flank 
fiiit He took the degree of Ph.D, summa cam taade, at 
Gottingen in 1892 In 1893 he was appointed assistant to Prof 
Klem, and began to devote his entire time to mathematics, con 
tnbttlmg rsgularly to mathematical periodicals. Last year ho 
lectured on geometry and the theory of automorphic functions, 
in which he was an authority He was appointed to his Cornell 
professorship last June.” 

Wb learn from the/ewmi/of the Iranklin InsUtute that the 
(setman Hygienic Association offers a prize of 1200 dots, for a 
research essay on the efficiency of electric beaten The pro 
gramme is as follows “ The heat given out la heating insiat 
lations by heaters in their various forms and modes of use is 
to be ascertained The mvettigations are to be described in 
detail ui respect to the arrangement of the heaters, the nature 
of the heating agents, and the observations made, and the) 
are to be illustrated by drawings. The heating values obtained 
are to be stated m uniu of beat given off per hour per unit of 
surface In the lase of heat given out to air, the investigations 
must be conducted with ouirents of air at speeds as different as 
possiUe The beaten are to be described in detail as regards 
form and measurement, and the relation of their heating effi¬ 
ciency to their weight is also to be aMertained.” F.ssays are to 
be written in German, and sent, with a motto and sealed enve 
lope, toPcot Konrad Hartmann, Charlottenburg, Fasannstiasse 
18, befixe July 1, 1896 The essay will remam the property of 
the successful competitor, but he u requued to publuh it within 
SIX months, anil to give the prize offeren gratuitously 300 copies 
The offerers reserve the right to divide or withhold the prize 

The display of horseless carnages, held at Tunbridge Wells 
on Tuesday, under the supetinteodesce of Sit David Salomons, 
will do something toward the iatrodnctlon of self propelling 
light vehicles in England. Two cantegUK fitted with Daimler 
motors, were show n m opoiatloii Ooe of these, that belonging 

to Sir David Solomons, weighs 13 csvt, Md will run nearly 
two hundred mdes wUhout recharging The motor has a horse 
power of 3), and a spead of fifteen miles an hour can be attained 
on a level road, while on a gndieat of one m ten a speed of 
ftwr rallee en hour is reached. A mec h a ni c a l tncycle, worked 
1^ a petroleum motor with electric qxvrk ignition, was shown, 
by MM. de Dion and Boaton, of Paris. The tricycle esn rut 
et a rate of fborteen milee eo hoar, end only needsa firerii suiqdy 
of benzine after about rix hours' work Tht exhiUtion pro^ 
the capebilities of auto-mobile eamages to a large number of 
spectators, and it will probably do something to Mag about a 
change in the present vexatious Highways and Looomotivea 
Act, which at present liauts the rate of speed of self propelled 
ceniagee to two nuiet an hoar, dad m«kct it necemoiy for a 
man eanying 4 red flag to pmee^ the certiege u a waraii^ of 
appcoaching danger I 
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THfe (iiit tetiet of lectuTM KWen in connection with the Sunday 
Lecture Society begin* on Snwhiy eftemoon, October no, in St 
Oeorge’f Heii, Lengtuun Piece, at 4 p.m.» When Prof Sir 
("rederick Pollock, Bart, will lecture on “Tyndall ae Worker 
and Teacher ” Lectures will be subaequenUy given by Dr 
C W Kimmins, Rev Stewart Headiam, Prince Kropstkin, 
Mr Graham Wailai, Mr Wyke Itayiui, and Dr R. D Roberta. 

Facis are always worth recording, and we publish the fol 
lowing note because U contains an mterestu^ Cset, which is, 
moreover, in accordance with olhir observations. The note 
came to us from Mr Mata Prasad, Benares “ It was quite 
accidentally observed, by a btammenng friend of mine, during 
the months of May and June last, that nn moonlight nights he 
stammered more than on dark nights, and when he slept exposed 
to the rays of the moon during the month of June, he found that 
he stammered the most on days succeeding full moons, while 
n day just after the new moon, and a day before, he had not a 
angle attack of the fit ” 

Tiir organisms responsible for the (iroduclion of the Japanese 
beverage sak^ are still the subject of comment and investigation 
Only a few weeks ago we received a communication from Dr 
Joigensen, in w hich he claimed to have discovered that the mould 
known as Aspergillus oryAe, employed in the preparation of sakd, 
was capable of producing the yeast cells invariably present, 
and that, therefore, only one organism was resporuible for the 
elaboration of'this well known lieverage Mr Atkinson, who 
inscstigated this subject some yean ago in Japan, could find no 
evidence of the tranrformation of the mould into yeast cells, and 
maintained that the mycelium and the ferment were entirely 
distinct This view has lieen quite recently upheld by some 
experiments publisheil hy Messrs Kosai and \ abe, of Tokio 
They have found that in the preparation of sak^ two distinct 
organisms are required, the well known Aspergillus and a species 
of yeast These have been carefully isolated and their growth 
watched in sanous solutions, with the result that the 
mould only gave nse to typical mycelium growths whilst the 
yeast elaborated only yeast cells, without exhibiting a trace of 
mould The authors are now engaged upon carefully identifying 
this sake yeast, and state that, as fiir as their investigations at 
present go, it resembles the SanMcmmycti cemtttx, with which 
they are carrying out numerous comjiaiative experiments. 

Om\ those who have much to do with scientific litemture 
know how important, and yet how much neglected, is the art of 
making references. No apology is needed, therefore, for re 
imnting in foil the following rules abstracted from a paper that 
appeared in the Bntisk MtdttalJournal, 1895, vol i p. 875, by 
Mr J B Bailey, Librarian of the Royal College of Surgeons of 
Lngland The rules call be obtained printed on a card, so that 
an abstractor can always have them before Mm (i) The titles 
of all books and periodical publications should be given in the 
language in which they are written (a) References should be 
taken from the title-pages, and not from the lettering on the bocks 
of books (J) Where two, or more, vols. are bound together, 1 
care should be taken that the reference 1* made from the right I 
title-page. (4) Wheite a Journal is In more than one series, the 
num^r of the aeries as well a* the vok and liate should be given 
(5) Wheri an abstract only of a paper ii jrefemd to, this feet 
should be stated, oad reference to the original paper given if 
possible. (6) Joumal* and TranaaetKwa sbeuld not be quoted by 
the date of imne, but by vol, date and page. (7) In books 
which have two sett of peglng, care shonld be tokm to specify 
exsctly the pegtaatwn to which reference is made (8) The 
name of tife editoc of a Joumal rbould n^ besued oe part of a 
title unleaa it be nebCMary to distuguMi between two Journals 
with rimUar titlea. 0 ) RMetenees to papers retd before 
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Sodeties which do not publish any separate reports of their meet¬ 
ings should quote the Journal where the paper in question can be 
found (10) In abbreviating titles care sbrnld be taken that the 
abbreviation shows exactly what journal u referred to, «./, /«£ 
Juat Pkytio! does not make it clear whether an English, 
French or German book u quoted 

The Smithsonian Institution has recently published a petiea of 
dirertmns for collectors, ss sepamte portions of BulUhn No. 3 
of the U S National Museum The directions for collecting 
mmerals, rocks, and fossils (parts H, I, and K) ore written fay 
the curators of the respective departments, and include advice 
not only on actual collecting, but nn pmparing, labelling, making 
seclioru., Ar Many of the recommendations are novel, and all 
cannot foil to be helpful to amateur collectors. 

The BulUtm of MisctUatuous Itjormatton of the Royal 
Gardens Kew, for Scptemlier, continues the Dtagnosos Afrtcann, 
in which, in adililion to a large number of new species, two new 
genera are ilescnhed Cyriotheilon, Ohv , belonging to the 
Scrophulanaceo., and Phtlbptta, Kolfe, belonging to the 
Acatithace.v An interesting account is given of the hiitory ot 
the rock gartlen, based on a lut of hi.rbaceoas planta cultivated m 
the Royal Gardens, Kew, issued by the Department 

I MU « the modest title of “ Guide to the Collee^ans ot 
Rocks and fauasils,” the Cieological Survey of Ireland hrui pub 
lishcd what is really an excellent guide to the geology of Ireluid 
The authors art Messrs. W WatU and A McHenry, and 
the pnre of the liouk is mnepence It opens with a short 
introduction, explaining the principles on which is based the 
classifiratinn adoptcil in the Science and Art Museum, Dublin 
Two thirds of the Ixiok arc taken up vrith an account of the 
rocks of Ireland, each of the four provinces being taken m turn 
Part III begins with a popular account of general 1‘aK'ontQjogy, 
which IS followed by a demtiption of the fossils exhibited, and 
this by a catalogue of figured and type specimens in the Museum 
Finall) we have an index of localities for the rocks described, 
that should be most useful to amateur geologuts. 

Tiir Olisrnatory of Manila has published an extenuve dit 
cusrion of the typhoons of the year 1894, prepared by the Rev 
J Algu^, S J The work occupies 176 small folio pages, and is 
accompanied by a largi. numlier of plates showing the tracks of 
the diBerent storms and concomitant data, and also contains 
some general considerations respecting the character of these 
disturbances in the extreme Last A sectum is devoted to the 
distrilHition of the various meteorological elements around the 
centres of areas of low Uiromelic pressures at Manila during the 
years 1879-94. The result of this discussion shows that the 
distance of the cyclonic centre cannot be determined from the 
reading of the barometer alone, but the author desenbes an 
apparatus, which be calls a “ cyclonosoope,” whereby an aproxl 
mate idea of the distance of the vortex may be determined. 

W Em su«ann, Leipog, will shortly publish the collected 
papers of Prof W Roux upon the “ Entwickelungsmechanik 
der Oiganismen ” The work will consist of two volumes, Ulus- 
tnUed with bthographic plates, ahd numerous illustrations m the 
text » 

The Mxth part of BuUttin Na 9 of the Mtnnotota Botanical 
Stndin (August 1895), is entirely occupied by a very useful 
“Contribution to the Bibliogniphy of Aaaerican Alge,” by Mua 
Josephine E. TUden No lets than 1544 separate works or 
papers are ennmerated 

The diseonne entitled “ The Splash of a Drop,” delivered 
by Prof A. M Worthington, F R.9., at the RoyM Institutioa 
In May 1894, hat been pnbltshed In book form ^ the ^odM} 

’ for Promoting Christian Knowledge, writh iltustratioaiW the 
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hewtiAil phenomena deacnbed The arrangement emfdejred to 
obtain photograidu of drop ifdaihea, and tome of the rtanlts, 
were shown m Nature of July 5, iSSM. 

Dr h. Rudolph, who has given much attention to tub- 
manne earthquakes and imptions, has recently tontnbnted a 
second valuable memoir on “ Seebeben ” to the BtUrhgt tur 
Get^sti It contains accounts of more than two hundred 
additional shocks, and also a small map of the seismic tone of 
the Equatorial Atlantic The memoir conclude), with a usehil 
list of questions for the observaDon of submarine earthquakes 
M i» Fonvibi 1 r has translated into French Lord Salisbury’s 
Oxford Address to the Bntuh AssoeuUiim and MM Gauthier 
\illars et Fils have just pubbshed the translation in their senes 
of ActuahtAi Scientiliques, under the title “Les Limites 
\ctuelles de notre Science The address is prefaced by a long 
introduction, in which the translator descnbea the circumstances 
under which it snu given, and throughout the pages there are 
numerous notes explanatory of points, the importance of which 
might be overlook^ by hrench readers 

A NEW volume in the Aide mfmotre Series, jiulilished jmntly 
hj Gauthier Villars and Masson, is * Polansation et Saechan 
mettle,” by D Sidersky The volume is a handy aid to the 
study of polarisatKui and its numerous applicauons in analytical 
chemistry The first part contains a descnption of the pro 
perties of polanaed light, a table of the specific rotatory powers of 
various optically acuve substances, and explanabonsc^ polarising 
■tpparatus The second part of the book is devoted to the ap 
plications of the constant of rotation to the quantitative analysis 
of sugars, alkaloids, Ac , together with a luimber of tables 
which sviU facilitate the practical application of the processes 
described 


By the recent publication of two numbers of the Ettix 
^faturahst, the h ssex h leld Club has brought their journal up 
to date The first number (November-December 1894) includes 
papers on “Isaak Waltons Association with the lea, by 
I F Harting, the “ Geology of the L.ea \ alley,' by T V 
Hidmes, and on “Navestock in Olden Days, by Rev S 
Coode Hore The second number (January June 1895), 
contams a paper, by Prof Meldola, on the * k astern Boundary 
Stones oi Waltham (oresl the Presidential address (m which 
the part played by the Qub in the development of technical 
education in the county is explained), and a senes of three 
papers, by Messrs T V Holmes, b 1 Newton and W M 
Wtbb on the section in bnck earth at Chelmsford m which 
m-immoth remains were recently found 


Sevbrai interesting papers are contained in the part of the 
Precttdtngt of the Ko^ S iciety of Ldinbuigh, just published 
<vol XX pp 385-480) In “ K Sketch of Lake Dwelhng Re 
search,” Ihr Robert Munro shows that over a wide geugra{diical 
■uea, extending from Ireland to Boiuiia, and from North 
Germany to Italy, the habit of constructing lake and marsh 
dwellings was preialent in former times Prof Sir William 
Turner, b R S , has a paiier ‘ On M Dubois’ description of 
remains found in Ja\a, named by him Pitkt wtknpus enctut, 
with remarks on so called transitional forms between Apes and 
Man A paper Ai drops, by Mr J B Hannay, sumnwnses 
the work of various observers on the formation of drops, and the 
variation with density and chemical composition of the liquid 
forming them, and gives the author s own mveatigaUans opmi 
the subject There are also in the PracttUngt Prof T R 
b laser’s two papers on ‘ Antivemne, ’ and a paper by Prof J C 
1 wart “ On the Dorsal Branches of the Cranial and Sptnal 
Nirvw of Elasmobranchs ’ 




Ir fourth edition, revised and enlarged, of Dr Carl 
' er’s “ Baktentdogie ’ has been published by Geoig 1 hieme, 
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Leipag We noticed the thud cdltma m Mardi of last year 
(vd xhx p 455), and the present issue su sr a m s the cor nw e ^ * 
tion then given, vis. that “ the volmna uundoubtedly one of the 
best introductions to the study of bactcnology wtadi baa yet 
been produced ” Another new edition whieb we svelcoaie is the 
*' Cours blementaire de Manipulatioas de Fhysiqiie,” by Prof A 
Wits, published by Gauthier ViUam The book contains a 
deacnptive courst. of work covenag the fu nd a ment al principles 
and laws of (diysical science Each expemnent is divided up 
into four sections, as follows flrst, the theory of the experiment 
u suted , then the apparatus u desenbed , tbe experimental 
operations form the subject of another section, and the results of 
I observaUons are given m the fourth Though the book is here 
' and there deficient in the details required by students of practical 
physics. It IS altogether a usefol companion to the jdiysical 
laboratory 

The Catalogue of the Library of the Royal Geographical Society, 
eompled by Dr II R Mill, and lately pubbshed, is a very foil 
and valuable index to the bteiature of geography The Catalogue 
contains the titles of all works m the possesuon of the Rojnil 
i Oengraphical Soaety published up to the dose of 1893 The 
I entries (amounting to as many as 18,000) are arranged in four 
I divisions The first division, which runs into 521 of tbe 833 
\ pages, is a general al{diabetiad author s catalogue, the second 
I comptises eollectunu. of voyages and tmvels, ananged m alpha 
beti^ order under authors names, and eontaimng a brief 
I analysis of the i intents of each volume, in the third divuion, 

I Government, anonymous, and other miscellaneous publumtions 
are arranged ge igraphically , while the fourth consists of a list 
of transactions and penodi^ publications, arranged in a similar 
manner aecording to the plaM of pubheatum With such a 
comprehensive cixssificatiaii, it is easy to hnd the works of each 
author, and to refer to the bteiature concermng difftrent 
divisions of the earth A valuable supplement to the Catxlogui 
will be the subject index now being prqxued, and in which the 
pnncipal contents of all the geographic books and penodicals 
belonging to the Society will be riaimfled 
The additions to the Zoological Soaety’s Gardens during 
the past week indude a Macaque Monkey (Afiwa us ym 
ssttigus, 9 ) from India, presented by the Rev Sidney Vatcher, a 
I Crested Porcupine {ffytfnx mstaUs) from Last Africa, presented 
by Captain B 1 Sdater, three Common RhC (Akm 
osiurKasta) from South America, presented by Mr Robert 
Gunther, four Rhomb marked Snakes (Psammtphylax shorn 
ieatiss), three Crossed Snakes {Psamutophis rmtfer), two 
Rough keeled Snakes (Dasyftltu nofo-a), a Smooth bellied 
Snake {Hoiisalosenii tutrix), a Robben Isbtnd bnake {Cormella 
pkecttrum) from S luth Afinca, presented by Mr J E Matcham, 
a Bonnet Monkey {Mactuus stusau) from India, a \ellow 
Baboon {Cyttoce/ha/us hatomu) from West Africa, a Kost 
I HiU Parrakeet, (Platjumus ox*mtus)ft(Ma Vnstralia, depositeil, 
three Prevost s Squirrels {Snurus prttosh) from Malacca, 

I purchased 


01R AisTRONOMICAL COtUMN 
The Obsbrvsiory on Mont Bia\c~Two causes com 
bined to induce Dr Janssen to undertak e his recent ascent of 
Mont Banc hirst, be svas anxious to be convinced of the 
perfect safety of the new tdescope whidi has been conveyed to 
the observatory, and second, the meteorograph had ceased to 

Euw^ended to moum’Setelesetm, wSch has an* aperture ^of 
thirteen inches, with its axis parallM to that of the earth, and a 
mirror nearly twenty four hum id duuneter will be employed 
to reflect the light of the heavenly bodies into the tefesoope t the 
mirror and te{<ioope will have a common movement, so that the 
relative peaitkms of the stars wdl not change on account of the 
(bumal motion The metaorogiaph was found to be some 
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what onitable, but amuigMM 
hoped that the reeocda majr b 
td the obietvatory towatda C 


A ihcfat n 

Uk ma notM, but n n ex 
U be inugmfioant, and. in 
-■— -* -*» onginal 


wiU no doubt comnbnte largely to our knowledge b^ i 
mcteordogy and atCronomy 

It M cMuracten^ of Ur Jameen that he ihould take ad 
vantage of the opportunity of obvemng the aqueoue lumdi in 
the sowr spectrum The air above him bnngverv rare and also ex 
tremely dry, he found that when observmg sunbgfat m itstotahty 
the bands at C and D were absolutely invMtde, while the group 
at a was so pale that its presence couhl scarcely be determined 
Dr Janssen already regards it as certain that there is neither 
oxygen nor aqueous vapour in the solar envelopes but the 
question is so important that too many otervations cannot be 
made To carry the observations a step further, it will be 


necessary, under analogous atmospheiM eondibons, to con 
very car^ly the centre of the sun's due snth the edge, to 
there IS any augmentabon of the a group as the Rmb is ap 
proachad, this group being especially sensitive to variations in 
the imount of absorbing vaf 
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The calculateil Imghtncvk is pmctically c instant throughout 
the alxiw. period Penhdioft passage will not occur until 
Match 19^ 1896 

VisiBii n\ or 1 HE Dark Siue of Venus —k arums theories 
have been advanced at diffinrent bmes toacoounthw the visitnlit) 
of the hemisphere of \ enns whwh is not illumumted by the sun 
but there is no general agreement as to which u the roost probable 
Still another explanation is oflered by M Camille hlammanon, 
and it has the ment of being based on careful observations 
made at Juvnm during August and September of the present 
year (Bull Sk As! de f>wice, October) The planrt was 
frequently observed in full sunshine by M hlammanon and hu 
assistants, and the observations appear to put the matter in quite 
a new light To these observers it has several times seemed 
that the intenor of the crescent of Venus was darker than the 
sky, even on the day of inferior comunction. That this apiiear 
ancr was not sim^y an effect of contrast produced ly the 
Inminons crescent is shown by the that no such ilarkening 
was apparmit at the extenor edge of the cresoent and again by 
the visiMlit) of the obscure hemisphere when the luminous pert 
was artificnmy eebpsed The colour of the uniUuminated area 
was slightly violet m all the varied cooditiansof observation 
M hlaininanon considers that the obaervationa can be best 
accounted for by supposing that Varna is projected on a some 
what hgfater fawkpound, such u might be ftimiihed b> the 
aodiacaflii^, or an extended solar aimosriiere. The violettint 
which was noted may have been due to the considerable reftac 
tion of the sun’s rayu hjr the atmosphere of the planet, the 

reddish tinge thus produced on thr --** 

wen tnroui^ our own bine sky 


nccount for r 
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light we rcceiw firom the ^ll moon 
Tiir Melbourne Obseevatory —The twenty ninth i 
of the Government Astronomer, Mr R L T Ellery, c 
work iff the Melbourne Observatory dutmg ttie year ending at 
the beginning of last June, has just come to haw Mendtan 
ofaservatwos, the daily photography eff the sun, nuigiietie and 
meteorological observations, have brnm earned on as heretofore 
The number of plates secured, m connectaon with the photo 
graphu: chart and catalogue, up to June i, was lo8o Frc 
rtmlnary measures have been made of 338 plates to obtain the 
positions where powble of five stars on each {date, to be used 
for the determmation of the constants of the plates Mr BUerj 

refers to the important change in time rworung made m 
Febmaiy last by the introduction <ff tone or standard time 
in all the Australian cokmies By the tone system. Eastern 
Australian tune, which coven (Queensland, New Sooth Wales, 
Victoria, and Tasmania, conforms to that of the 150th meridian, 
and this makes Melbourne exactly ten boon in advance of 
Greenwich time, instead of qh jam 54s , which is the true 
difctence of longitude The retirement of Mr Ellery fiom his 


these columns Mr Ellery has built up the Melboome Obser 
vatory from its very small beginning in 1853 to its present 
rcemuted position amoim the natK^ obserratones of the 
world , and we are clad to see that the Crfivemmcnt has 
appomted him a member of the Board of Visitors, so that he 
has not entirely severed his connection with the obaervator) 
He has been succeeded in the directorship ly the chief asiHtam, 
Mr 1’ Baracchi, whose (lendulum observations are well known 
to students of terrestrial {ihysics 
A Nfw Obsfrv aioev —The New \ork Ao/iMt notes a new 
departure at the Umversity of Fennsylvania, by the addition of 
an astronomical observatory The observatory has alreaiK been 
commenced, and, when completed, it is designed to mmish 
better iiunlities, not only for instruction, but for original research 
as well The new edince is two miles fram the limita of P!^ 
del[>bia. and about live miles from the umversity buildings The 
instruments are an eighteen inch equatorial, with spectrosetm 
attachment, by Brashear, and a mendian arcle and senith tele 
aco(>e, each of four mches aperture, also by Brashear The 
mountings are bj Warner and bwasey This institution will bi 
known as the Flower Observatory, and lU director is Prof C L 
Doolittle, funnerly of the Lehigh Umvcrsil} 


11 

•THURSDAV moming, Septunber la —I’resideiUs Pro6 

* Dastre and Wedenskv Prof Arlousg (Lyons) gave the 
result of his researches on the persistence or elcctiic imtabdity 
in the penpheral ends of divided nerves The author found that 
the le^h of time for which electric irritability was retained 
varied the mcies of animal, and also snth the indivtdual, 
and further that it was different both for different nerves and for 
the diiforent kinds of Ghres in compound nerves, sqch as the 
' e irntabuity lasted from four to five 

_ , _„ to ten days m horses In one ass 

the author oHamed cardiac inhibition with a rise of blood pres 
sure, upon shmnlating tht penpheral end of the vagus fifty seven 
days after section; this result he attnbuted to a tetanus of tho 
rdinm 

_. Artbus (I*ans) defended tht new that the salts of calcinm 
are necessary to the coagulation of the blood, against that of 
Alex Schmidt who does not believe their rMr to be an essential 
one He further discussed the action of neutral solutions of the 
oxalates, fluorides, Ac , m rendering the blood incoagulable 
He disagreed with Schniidt, who holds that they act s{iedf)call}, 
and maintained that their efiect is due solely to the fact that th^ 
preapitatc the calcium salts Arthns ie{Mated Schmidt s expen 
ments, and was uiuible to confirm hu results 
T'tof V Knes(I'reibttig) discussed the {ihenomena of colour 
ion in eyes adapted for darkness. 

Pnff Oamgee (Lansaime) gave the result of his researches on 
the violet aM ultraviolet sjMctmm of hvmoglobm and its 
denvatives He cnbihited photographs which showed the 

C nlimisd fiem p 556 
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alnoiption band between O and H preiented by h-vmoolobin 
In the inectia of reduced h-cmodobfn of CO and NO luenio 
i,lobin, the hand was shown to he displaced towards the len 
rtfrancible end of the spectrum Thli very remarketde and 
unuMiiu band he showed to be due to tbe hxnuilm moiety of the 
h imoglobin molecule, and to be independent of the he Prof 
(lamgee dewiribed and showed [dioto^ldis of the spectrum of 
tuiacine, a pigment obtained from the feathers of ctitain birds 
This Mibstanct contaimng 6 o ntr cent of copper gives a spec 
trum identical with that of htunoglobin V demonstration 
followed at which the spectra were mown 

I rof Uurdon Sanderson (Oxford) gave a demonstration 
illustrated In' dides, of electrometric phot •(.laphie curves, and 
maintained the following propositions 

I ropositiiin A —There are two kinds of electrical response 
(Keirschwankung) to excitation of a muscle by its nerve I 
Uimmutuinofthel M h (fthepreviouslyexistingmuseleeurrent 
II The excitation wave The hrat (I )ia evoked (li) when the nerve 
u stimulated liy equal alleriialmg currents of great frequency (A) 
by the lonstant current ( ) by salt crystals The aeon I (II I 
IS evoked in umnjuied muscle (a) by single electnial anil 
mocbamcal momentary excitations (/) Iw rhythmically re|Kated 
momentary exriUtioiis (tme tetanus] I and II exist t Ji,ether 
m rhythmical exi itation of injured muscle 

1 ropusition B —In the reflex spasm of strychnineesch phase of 
excitation resembles 1 1 he strychnine apaini is not true tetanus 
Dr Waller (I ndon) gave the results of his researches on 
the influence of chemical reagents on the eleetncal excitability 
of isolated nerve 1 xcised fr i|,s nerves were rhythmieslly 
excited once a nunute durum one eighth of a minute The 
current of action was recorded by a galvanograph The nerve 
was enclosed tn a gas chamber ti study the effetis < f gxses md 
clipped for one minute in decimolecular solutions f r salts and 
t per cent solutions fnr alkaloids Bv means of this method 
Dr Waller was enal led to study the acti in of a large numtier < f 
bxties the results (f which he gase hu researches als extended 
to the study of phyxi ilo^icsl antogc nism 
Dr hjistein (Hem) sh wed that the increase in the sculenexs 
of vision which t ceurs under the influence if audit ly impres 
sions can he ex|xnmentally demonstrated Theaiith irdcscnhcd 
his apparatus lie further expressed the ipim n that theeenlre 
for this process hy not in the cortex liut m the superior c irpori 
quadngemiiu He regarded it as essentially dependent upin 
a reflex sensibility if the retina the optic nerve containing the 
efferent fibres , in favour of this view, he quoted an expenment 
in which by faradic excitation if the nerve from the cochlea he 
btained eye me vcments and increased r njunetival reflex 
TkHrsJay tfUrn an -Preaidenls 1 rofc Vit/iu and lied 
eneque Prof Kutherfard(Bdinhurgh)gaveanaecountafhisre 
earebes on the structure and contraction of striped muscular hbre 
I Iis observations were m istly mode upon emb muscles fixed in 
t 4 percent solutienof firmaldehyde and then stained with 
ecsin or heliocine lie regards the fibrils os the essential 
elements of the sarcous suNtanee each fibnl has in its whole 
length a thin envelope He regards the fibnl as composed of 
a senes of segments (i) Bowmsns element (2) the inter 
mediate segment placed midway between successive Bowman a 
elements, and (3) the clear segment placed between (1) and (a) 
The intermediate segment is tripartite, and consists of Dohies 
element forming a nxle in its equator and hiogels element 
(Nebenscheibe) on each snle of it Dunng contraction the 
first change consists in the sh irtening of the interval between 
the adjacent ends of Bowman s elements This stage of tbe 
contraction probably results from the absorption of fluid by 
Bowmans dements In the next stage Bowmans elements 
shorten owing to a real contraction of (heir tissue, their chro 
matin mov ing to their ends, which become swollen 
Drs Sherrington and Mott gave the results of their researches 
on the fhnctmns of the postennr roots of the spinal nerves from 
the fourth cervical to the second dorsal Ihay Sac Pra , 
vol hu.itos) 

^Praf de migh Buch (Leeds), a paper on tbe equipment 
of an expesfanenlkl Isboratory The author has succeed in 
obtaming apparatus of suftieient exactitude for tfliysiological 
research at h very moderate cost (His mechanicwn is Abm 
Kershaw, Gankerweil Lane I.,eeds) 

Prof KofMnthal (brUngen) showed an amiaiatus for the 
quantitative detenmiwtion of CO, m air 7 he apparatus was 
constructed for the purpose of practical hyijier- 


blood m fever In feser the red blood cells are diminished , 
tepid baths hut ml amipyieuci bring (he niunber again to the 
normal In artificial feser (rabbits raisod to a temperature of 
50* C ) the red blood cells are also greatly dlminisned in the 
systemic veins but are increased in the hver 

Dr Gley (Psns) discussed the action of tbe intia vaicnlar 
mjecUon of solntirns of peptones m rendering the blood m 
cosgulable He showed that these bodies did not possess thu 
action after the ligature of the lymphatics coming fttim the liver 
prom this ex|ienmeni the sutnor inferred that the substate 
which renders the Mood tncoognlahle and is produced mine 
organism under the influence of tbe peptones, is secreted liy the 
hepatic cells 

Dr I \ Uxhull (Heidelberg) showed an apparatus for the 
m|iKl meihamial stimulation of tbe nerve of a muscle nerve 
pr^ration 

Dr Schenk (W uraburg) rend a paper on the innervation of 
the ms The authors communication chiefly concerned the 
observatun f Digel that upon stimulation of the cervical 
ssmixithetic m cits dogs and rabbits, in addition t( the dilata 
tion of the pu| il on the same side, a contraction of the pupil on 
the ither side curred Schenk regarded this j henomenon is 
a consensual | upil reflex (consensuelle Pupilla Keflex) In 
Dogel s experiments the eye on the same suit as the stimulated 
xymjMthetiL was exposed to the light hence duimg stimulation 
m »te light entered the pupil, and this caused contraction of the 
pupil of the ipposilt side When the eye on the stimulated 
side was shsnrel fitm the light the c mtmtion of the ither 
|M|il di 1 n t lake place This expKnslion would ml hold for 
rabbits as in them the consensual pupil reflex is absent the 
I authir was however in the case of rabbits unable to repeat 
I D igel s rest Its 

Dr I esthis (I ondon) read a paper on the ismitie ehingea 
' between the 11 d and the tissues The xulhor gxve the result 
I of his (xpenmt Us n the mfluenee of strong solutions of cant 
sugar 10(1 dextr s< and of iso hypo and hytier 1 me siluUons 
ot NaCI in ciitsmg the passage of fluid from tne hi xxl into the 
tissues rti 1 Die author further discussed the osmetic 
pressure <f the lyraj h m the thoracic duct which he found 
t > {1 a highe r than that f the hi xxl 

September 13—I’asidents Irofs Rrstmhal 
and 1 an^ley 11 if Wedensky (St Petersburg) rea 1 a paper on 
the exciting an 1 inhibitory action of eleilric tetanixation on the 
nerve muscle aj jaratus Phe author shiwed that if induced 
currents of greit frequency and intenxity lie applied to the 
scialic nerve the gastrocnemius contracts strongly Inil soon 
relaxes if at this lime the inteasity of the exeitmg currents he 
diminished until they bee ime moderate, a very strong (optimum) 
contraction of the muscle takes place Further if wWi the 
muscle Ik in a condition of relaxation produced by the applica 
tion of strong ind frequent induced currents to the nerve, one 
diminishes the freque^, a slroug tetanic contraction can he 
reproduced which at once disappears upon sgain increasing the 
frMuency Th< re is for each stue of tetanisation an optimum 
of frequency Tbe relaxation ola muscle, under the apjilica 
tion of string and frequent induced currents to lU nerve, tfc 
caused hy the nerve endnm entering into a condition of 
inhibition This can be dmonstratri by aptdying to the 
muscle moderately strung indneed currents, no effect is produced 
until the strong and frequent tetanisation of the nerve is 
discontinued 

Dr Ldscher (Bern) read a paper on the nervous mechaaiun 
of fcwallowing The authors expenmenit were made upon 
rahbiti He showed that the three branches of the recurrent 
laryngeal overlapped m their distnbution to the oesophagus, 
11* each branch supplied some of the region supplied by the 
other After division of the recurrent laryngeal stimulation of 
tbe central end of the superior laryngM did not produce 
swallowing Upon stimulation of the central end of the divided 
recurrent uiyngeal (the nerve of the other side being intact) a 
faint act of swallowing was produced StimulotTou of the 
central end of the vagus only gave nse to swallowing when the 
recurrent laryngeal was intoot 

Prof Bowditch (Boston) showed an apparatus to demonstrate 
tbe mwharasm of the ai^fe^ioiiit By the introduction of a 


_jr tbe purpose ol ,_ 

Dr Jacquet (BUm) gave the resulte of lil 

NO. 1355, VOL 52] 


researches o 


reiatmo between power and weightier the action of thu muscle 
Dr Waller (London) read a paper on the Mioto electcK 
currents of the retina. 


. - - -representing the gsstrocnemins 

and the appltcattan of a wugbt, be could determine the 
1—-j ^ for the acl 
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Praf Hcnwn (Kiel) cave a demonatiatim on an aoou<.tic 
appaiatna, the ceaik of which was to ahow that the view of 
IlelmholU, that the vowel* owe their apacial quality to over 
tones produeed in the mouth and sdjolning eavitie*, require* 
modifi^ion , thu, ui the author t opinion, i* impoeuble 
FftJayAfitrmtm—'fnmtdxaiak Irof* Richet and Cybuldcy 
Dr bhernngtnn (London) save a demoottration on eye 
movement* 

Or Lane (Bern) read a paper on the eflMt of removal of 
the thyroid, and of thyroKl feeding in normal aiuraal* Amenc 
many mteresting rexultk, tin author found that thyroidectonused 
hens either loat thur power of laying egn, or laid verv small 
and ill formed ones On the other hand, bent fed with tfisroidk 
(30 grm* per diem) had their ege Isying powrer greatly in 
creasM In some ammal* the author found that tbi admini* 
tiHUon of large quantities of thyroid gland caused an arrest of 
growrth 

Or Phiaallx (Fans) showed that the blood of the salanuinder 
rendered annual* immune to curare This immunity in the cast 
of the frog and pgeon lasts several days 

Prof hlosso (Turin) read a paper on the effect of rarefied oir 
upon man and apes The author s resesrehea on man were made 
on Mount Rosa at a height of 5600 metres The author showed 
that at this altitude the respiratory exchange u diminished his 
observations wtrt made undtr conditions of absolute rast m istly 
dunne sliep In the explanation if these phenomena the mth >r 
thinks more attention should lie pai 1 to the dimmution of CO. 
He describes them undtr the name (f Akapnia (eoeiwr => smoke) 
Mosso further described an experiment which he made upon a 
monkey He subjected this animal to an atmosphere of pure O 
at a liw pressure, he rbserved under these conditions the 
phenomena of mountain sickness even when the 

presMire of the O exceeded the partial {uessure of thu gas in 
the atmosphere under ordinary circumstances The author ron 
cludetl thM the two mam factors which come into play at high 
altitudes are (1) the dimmution of CO|m arterud blood (a) 
the physical effect of low pressure on the nervous system 

> W lUNNHlilts 


CORRESPONDING SOCIPTIFS OF THF 
BRITISH ASSOCIATION 
'T'Hh first meeting of the Conference took place on Thursday 
September la the hecond on luesday, September ly at 
the Co operative Hall at 3 30 p m 
At the first meeting the Corresponding Soaeties Comnuttee 
was reprebenled by Mr (j J S^ons (Chairman) Prif K 
Meldola Mr J Hopkinson and Mr T V Holme* (Secretary) 
The Chairman opened the )iroceedings with an address 
On the conclusion of the address Mr 1 V Holmes made a 
few remarks with regard to the lut of papen read before the 
various Corresponding Societies and appended to the Repi it of 
the Corresponduig Societies Committee He hoped im the 
Secretaries of the Corresponding Soaeties, in preparing their 
lists, would be careful to group papers which from their titles 
might belong to ather of two SertKins with that to which they 
had moat amnity It was also most desiiwble that the names of 
papers sent in should not turn out to be mere popular lectures 
fiut should contain something original It had s letimes 
happened that on wishing to refer to some paper on the lut sent 
in ^ some Society, m order to ascertain its true chancier it 
could not be found on their shelves at Burbngton House In 
future no paper could lie idaced on the list puldished by the 
British AssocMtKHi unless it was on their book NKlves 
Captain hlwe* (Uewset) bud upon the table a paper on the 
ramkill m the county of Dorset, which had been compiled by a 
member of the Dorset Natural History and Antiquarian I icid 
Club, Mr baton It wu a most carefol piece of work, 
and was illustrated by maps and diagrams 
Mr Hopkmsim said that about twenty yean ago he began to 
note the ramfeli of Hertfordshire with about twenty observers 
Last year the record he published contained the monthly returns 
from forty observer* lie trusted that delegates would preserve 
any early meteorological records they mii^t find 

Mr Oe Ranee remarked that the loowniw aaefulness tif 
toeal soactMs was shown by the fimt t)iBt two Bntisb Astpcia 
tMn Committees bad cearndT to exist, that on oout eiosian and 
that on the ctrcnlatiaa of underground waters, en account of the 
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admirable way m which thetr work had been uken up by the 
local someues 

His Honour Deemster t>dl said that the subject of coast 
erosion had been taken up Iw a Committee of the Legislattire 
of the Isle of Man, but then: mvesUgations were not yet 
complete They had found that for some twenty mile* on the 
west the north west and the north, there had been adestruction 
of land of about twenty acres to the mile withm the last fifty or 
sixty years Iht meteorology of the Isle of Man wu alio 
lieing well looked after 

Mr Seiwerbutts asked whether it was desirable that the 
Manchester tie igraphical Society should collect the result* of 
>1 servation* at their local oliservatories, and forward them to the 
Meteorological Society anel the Chairman replied in the 
aihrmative 

Capl i Iwe* hoped that local societies might be induced to 
c> operate for the discovery of flint implements, and the 
formulati in of the results attained 

Mr Usmund W Jeffs, SecieUry to the British Assocutiim 
CommiUee for the c llecti in and 1 reservation of geological 
Fhotoeraphs, said tliAl the phitographs collected would be 
plaecd m the Museum of 1 racttcal Ceology, Jermyn Street, 
I mdnn The first )iart of the eollection, 800 j^otograj^s, had 
already been placed there It wu propo^ to go on collecting, 
as many jiarts of the Bntish Isles were quite unrejiresented 

Mr l)e Kance thought that it would be a good thing if each 
soaity would issue a circular and send it to other local societies, 
so that It might he known what photographs had been taken in 
each locality 

Mr J II Mur loch (Claigow) ftfought that m too many of 
their invesU^ations Scotland wu excluded He mentioned, u 
an instance the Bntish \ssocuition C immittec f ir recording the 
pisition Ac , of erratic blocks of England, Wale* and IteUnd 

Some discussion arose on this point in which Mr De Kance, 
Mr Sowertiuits and Mr G P Hughes took part Then the 
Chairman said that he bdieved Scotbwd had been omitted m 
that instance because the Royal Soaety of Edinburgh had been 
working at the subject belt re the firmation of the Bntish 
Association Committee 

Mr Mur loch repUetl that it was true that a Boulder CommiUee 
had existed in Scotland, but it* direetor, Mr Milne Holme, wav 
dead, ami had been unable to get about the country for some 
time before his death The ei^t yearly reports issueu by hu 
Committee were very valuable, but for some tune the work had 
been pracUcally at a standstill 

The Chairman remarked that m that case it wu most desirable 
that Scotland sh luhl lie included by the Erratic Blocks 
Committee 

Deemster Cill sat I that the boulders of the Isle of Mon were 
lieing n ited by the Isle of Man Natural History and AnUquanan 
bociety 

I rot Meldola moved and Mr I lopkinson seconded amotion 
m fiivour if an applitalion t> the Ceneral Committee for a 
grant of £30 to enalile the Coneaponding Soaeuev Committu 
to cany on Us work This wu earned, and the meeting ended 

At the second meebng on 1 uesday, September 17 the Corre 
spunding Societies C mmittee wu lemucnted by Dr Carson 
(in the chair) Mr Hopkinson, Mr Symons and Mr T V 
Holmes (Secretary) 

The Chairman said that it was usual at their second meeting 
to consider the recommendations from the vanous Sections 
respecting work in which it wu thought the Corresponding 
Societies might usefully co operate 

Saetieu A 

Mr White Wallis represcnbngSecUon \ said that the Com 
miUee* for investigating earth tremors and seisuolaffKal 
phenomena m Japan had Men merged mto one with the title of 
‘ Committee for Seismological (Ibservatioiis.' The Committee 
for the application of photography to meteorology had been 
reappoioiM and *0 had the Undeiground Teroperatore Com 
mittee The Meteorological Photograph* Committee wu simply 
desirous to obtain photograph* of l&htn>im, rainbows, halos, Ac 

The Rev J U Bevon inqinieif wbethM the meteorolafpeal 
work fiinneTly carried on at Stonylmrst W Father Peny wu 
pull going on Mr Sowerbutl* answered that tl wu, and Mr 
White WbUh said that he would note the suggestion that they 
should couimimcate with Stonylnmt He added m onvsrer to 
questiom, that insMuments for notuig esuth tremors mere un 
affected vibrations from pusmg waggons, trams, &e 
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Mr A S> Rem, 


StduH C 

. .. .. _ _, ..^..ieniing Section C, lUted thet Mr 

Osmund Jefi had contented to letiun the post of lecietan to the 

, - .-. --,,, Committee tor another year, at Mr \\ 

‘o act at CO tccretary duftng -- 

icretary The Em 


(icolooical Photograi^'t 

\N Watts had agrM to__ _„_, 

and afterwardt to become sole tecretary The Erratic Blocks 
Committee had altered itt title so at to include Soothuid 


Eiwlith C _ 

Mr M B Slater thought that an exchann of local geological 
photiigiapht among the \anuat Corresponding Societies would 
be a good thing Some discuttion then took place on the 
practical difhoultiet bkely to ante from an interchange euch 
as the burden bkely to be laid upon the thoulders of the 
amatenr pfaotogra|dier, Ac Mr llopkmson thought that copies 
should be obtainable at the Jermyn street Museum at a small 
fixed charge, and Mr Keid menliuned a plan suggested b> 
Mr Cimy erf' Belfiwt At that toan a photographer had been 
appomtM who receiied the negatives taken by \anona members 
the local societies, and furnished man) copies as wtre 
required at a small fixed charge 

Seitttn E 

Mr bowerbutts said that the Committee of Section 1 had 
asked the Council of the British Association to permit them to 
base a Committee for the purpose of making an tnquir) ir‘“ 
cunditton of the teaching of geography in Great Britain 
schools, especially secondary schools, and to report next 


-s, especially se , . 

It was probable that the Cofcsponding Societies might be aMied 
to Ainiish certain informatian, and he hoped theu setietanes 
would reply as promptly aa potaible 
The Rev J O Bevan tbo^hl that the itatemenu made in 
rt of the Conference of llelegates at Nottingham, that in 
‘ children attending tchoola 


rai^} m teetmdtt) schools, and gn\c gold 


with w 

examit.- 

medals and other pi 


bereavement luitamed recently by Mr _ 

of the Fthnographical Surrey Committee, who .. 
unable to attend The Lthnogrsphical Survey sraa a matter 
ahich the Corresponding Societies ueic especially capable of 
rendering valuable assutance The) had hitherto mwcsct, met 
aith but little re^ionse from the local societies The aork had 
so many Inanclm that some of them could scarcely tail to 
interest their more acuve members If the Committee obtained 
the grant for which thn aaked, they proposed Co begin aork in 
(•alway, and he hoped to report progrw at the next meetii^ 
He srould be ghko if meanahile the Corresponding Societiex 
aould circuUte their schedules, and bnng thehuney under the 
notice of their members 

Mr M B Slater mentioned the aork done in the neiehbuui 
hood of Malton by a uib committee, of which Dr Colby wa_ 
chairman, and Mr Hartland remarked that the Malton 
Naturahsts Siciely aas inecf thoso ahich had responded 
their arcular 

The Chairman noted the great sariety of the work of the 
Ethnographical Survey ahi^ included questions of physical 
chaiacteibtica, folk fore, linguistic differences, place names, 
traditions, Ac Batisfectory aork had oeen done around 
Ipaanch 

Mr HartUnB auhed also to mention the uresersation of 
ancient moaug^ts. He had just receiied a letter from the 
SecretaijMrflWcical committee in Pembrokeshire, mentionliig the 


to get such meawrements as could be pcocured 
Tl^ did not coDSidet their ttaodacd as of tmhetaal nhhgatium 
The Chairman wished to say a few words about another 
Commhtee, that concerned with the maasumnent of lehook 
children Many tcfaooE had been dawK good work in thia way,, 
but unfortunately there bad been no nnnim aystem, so that the 
results ofaumed at one school eo^ not be compared with those 
at another The Comnuttec had drawn up a system which he 
hoped Mould prove acomuble to the sanous soMob 
Dr Brett (Hertfordshire) mid that auice the Ywk maeting of 
the British Association fiftm yean ago, u had been his custom 
mciluwl man to recard the ne^t, wefeht, cofout of hsur and 
eyes, Ac , of children He had up to that tune made about 
three thoniaiid observations, but had not yet been able to put 
s records into shi^ 

TheRei J O Bexan spoke of the clesirabili^ of a 
the archoiological suney of the kingdom, which had be. 
a feu yean ago He was then at work at the map of Her., 
shire which Has nearly ready for publication He was surpna^ 

been taken up m 


energeticafly by 


d for w 


uncultui 
chusetls ) 


_ _met) there _ , 

dneOiim 

Mr Hopkinson thought that the 
ven elftboriftea uid the aue^idu t 

He wm m# that a aimpler ^yitem iboiild U. ftmnd *to anawer 
jjfr Mnctice, as then more societies or persons would be 
ynlHfft to undertake the work 
Hawmd hoped that members svho objected to the 
-Mte ncuHimnents Mould take np^ snbi^ of dialact, 
«>M lore, or pnliutonc monnmenu Thongh they hoped to be 
able to obtain the riahomte nMasurements in aome cases, they 
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that the work i---^ _ ... 

properly qualified persons in the different districts 


IHh AIIIUATED SOCIhTIE'* Ot rm 
AMERICAN ASSOCIATION 
A EEATL KE of the meetinn of the American AsaoMbois 
^ for the Advancement of Science u the number of affiliated 
societies which meet at nearly the same tune and place, though 
having no organic connection with it One diaulvaiitage of 
this IS that the Sections of the Aswioation do not get many of 
the important papers read befiire the affiliated societim , in fact^ 
these sooeues seem almost to take the place of the Scctiona, and 
Uiey certainly tend to put the Asaocutbon m a secondary post 
tion As a large number of the papett were more of local than of 
general mteiest, we confine ourselves to a hnef statement of the- 
societies which met at Spnngficld dunog the recent meeting of 
the Amencan Association and of a lew of the sul^ts con 
sidered 

The Society for the Promotion of Agncultuial Science dis 
cussed seseral papers on sptayiim as a prevention of the 
attacks of vanous insect pcM ana fungi, im also on cereal 
culture in the United States At the end of the proceedings. 
Mr K Lasenby wax elected President of the Society 
The attention of the AiKcialion of Economic Entomologist<. 
was lamlv directed to the reeults of expenmcntuig arith in 
nethods of placing the knowledge before all 
mtts A resolutKm sras passed asking the Masia 
luthontws to support the work of the Gipsy Moth Com 
misBion Another resolution wax adopted askii^ that the pub 
bcatum of “ Insect Life by the Department of Agncultnie be 
resumed The officers for the ensmng year are President, 
Prof C H Eemald first sice president, Prof E M Webster; 
second I rof Hetliett U Ames, secretary, C I Marlatl 
The sevsKHi of the American Eorextiy Assocution was a very 
succemful one In the coarse of a short comraunicatuio, Baron 
Herman pointeil out that Germany has compaiativdy the 
most forests in mcII legulaled administration of all the countries, 
of the Morld that ix one fourth of its whole area ix covered 
Mith them (all under long and careful management) There is 
scarcely one tree m the whole of the frtherland which is not 
known personally to a forest officer and which his not been 
xoMn or planted with more or lesa great care and labour The 
srhole area of wooded land is almost equally divided between 
State, cummnnily and pnvate peraons And it is thought that 
thix n a very goexi state of afioiia, the commonwealth bmag in 
that way well interested ut its parts as well os m the whole, m 
the afihux icmnected snth the IbieM growth Thu of course 
mflnences legislation, and although lawa ooncctnlng the fiuesto 
are not posskl in the Ketdutag, but in t)ie Farliamenta of 
the mdmdiial Statei, there u seaicely a part of Geraiony- 
where one u allowed to cut down a forest, and not plant it 
uun, Mrithont the permissMn of the Deportment of Eocastiy 
'nie forests are managed by hundieda of foeest officara, and 
theae are educated at spaeial eollms for fiircftiy, there benig 
no teas than elesen m Germany dworeucal study at theW 
coQegea lasti generally fiimr years, not oountiog the time a young 
man has to fpend in laarmrypiaetlaal work m the woods Ihu 
eompaiathely long time a man wanta, for lua traiidiw ihowa 
how very much the scienee of fiiceitty has been dcvMoped in 
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enmuiy Afta • mtii hw patted hit 

-^ he may tAea have to wait for vaan and yean 

before he an amorntment, hot the kare ot the woodtt the 
poetry which time hat aroven around the aohtary /mthdia 
amidtt the tieet and annnah of the woo^ u to great th^ do 
not mind waiting a long ume In conelutum, Baron Herman 
•'aid he waa in America to tea what trtet could be trantpianted 
unth taecett to (lermanv 

After a piper on the present conditiao of the foretts of 
America, the following retolutiona were adopted, among 
•othen — 

‘ That the American horeitry \tioeiation jom with the 
hrew \ork Chamber of Commeice and Board of Trade 
in hearty advocacy of the etubltthment of a forettiy c<»n 
mittion of three membert to make a thorough invettigation of 
the mibhc foiett landt, and to make reconunendatiom concern 
ing their ditpotition and treatment, and the executive committee 
IS hereby directed to represent the Aiauciation in nipport of tuch 
legislation ’ 

‘ That the American korestry Askonvtion recognidng thit a 
practical advance in rational forestry methods requires the ser 
vices of men trained m forestry practice, oidorse the legidation 
proposed in the last congress and expresses the hope that the 
■«me will be enacted during the coming congress ” 

1 hat the knowledge and extent and conditions of our forest 
urces IS a necessary basis for intelligent forest legislation and 
that therefore the American h orestry Association recommends the 
CO optiation of sanuus {.ovemment departments as far as prac 
ucalile m astertaimng ihtir areas and conditions, and especuUly 
recommends that both a topographical and forestal survey of the 
national forest reservations be instituted 

Sixteen papers were read before the American Maihematical 
Soaety, and two tomes were discussed, vu (i) a general sub 
ject catalogue or index of msthematical hteratun and (a) the 
mathematical curricula of collegts and science schools With 
reference to the former sulnect it sras resolved that the Council 
cf the Society consider the desirability of offimng their co 
■operation to the Mathematical Society of h ranee in the work of 
classifying and indexing mathematical literature 

The il^ncan Chemical Society waa presided over by Prof 
h 1 South and among the subjects of papers read Imore it 
were an electrical process for the producUon Of white lead , the 
heating effects of coal, speed of oxidation of chloric aad , re 
action Detween copper and concentrated sulphuric aeid, use of 
alumimum for condeosen> in the distillation of alcohol, ether, 
chloroform, benzine and similar liquids. Prof Norton who 
read the last named paper, stxted that the equipment of the 
chemical laboratory of the Umversity of Cincmnati includes 
slnmimum suppmts nngs clamps bnmers, water baths sir 
baths, hot water funnelti, Ac m all if wluch connections the 
lightness, conductivity, and freedom from rust render the metal 
superior to iron or bronze 

The Botanical Society of America, which was organised in 
Brooklyn but year held its 6rst annuid meeting on August 37 
and a8 Mr Wilham 1 release presided The officers elected for 
the ensuing year are 1 resident, C h Beasey , vice president, 
W 1 Wilson, secretary Charles K Bainer, treasurer, Vrthur 
Holhck 

Prof It P Swain opened the proceedings of the Society 
for the ISomotion of P ngineering Education with an address 
on the relatuin between mental training and practical work 
in enmneeniy education The papers r^ before the Society, 
and the discuaauins to which they gave rite, will do much to in 
dicate what should be the scope of engmeenng and technical 
schools, and the ploees of diffemt subjects u an engineering 
odueaumi The umts of ftirce best adafXed for use m the teach 
zng of mathematies formed the subject of a dMcnstioo between 
^yMOSts and engmeers At the end of the meeting, Mr 
Mamlidd Mernman was elected I'resident 


1895, and al«o m a letter by Mr J E Duerden, Ctuotor of the 
Museum, in NAruxn of Tune so Prom the forniev I extract the 
following description of ue di sc ov er y —“ On the loth Apnl, 
a labourer, whilk cutting stakes on the Halbentndt Estate (a 
rfthelW F • ” - 


le rock, and 
ig throiurh 
1, portiafly 


CN RECENTLY DISCOIERED REMAINS OP 
THE ABORIGINAL INHABITANTS OB 
JAMAICA » 

'PHE eucumsttnees under which the human remains now 
exhibited to the meeting were dtsoovesed, are nanated In a 
communication by Mr P CnndaU, Seeretsn to the Jamaica 
institute, iHldisliM in the Jmmal of the fnstgnte for Apnl 
'~udbsAnSscd«iKortlMBriliib Ai . - 

iSirtrabamH Fhmr.ICCB FP 
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wild, rocky piurt of the Port Royal E _ _ 

above the sea level, anil two miles from the shore) on the estate 
of Mr B S Gossett, a quarter of a mile east of the Kabnama 
Missmo Station, discovered on the hiUstde a human bone This 
led the Kev W W Knmicy to make a seareh on the folbiwing 
day, when he discovered a small aperture zf mches wide, and 

less than a feet high, m the foce of the llmesr-’■ 

Uocked by boublers, on removing these, and p 

which, he diseoveted a cavern with srater worn ;_. ,- 

covered with stalactite deposits, penetrating into the rock for a 
distance of about 30 feet, about c feet across at its widest port/ 
and not more than 3 or 3 feet hqp The floor was covered with 
a deposit about 13 inches thick, of a fme light yellowish du<it, 
but the remains were superlicuil * 

In additioa t > the human bones, to be presently desenbed, 
were found a considerable portion of a cedar wood canoe, about 
7 feet long, fingments of pottery, including two, nearly perfect, 
earthenware vessels similar to those known to have bMn made 
by the Arawak Indians an outer poition of the trunk of an 
aritr vi/f, probably serving at one time as a “mortar, ’ scaieely 
showing any sign of decay the perfect skulls and other parts of 
the skeleton ola rodent (the s > called Jamaica coney, Cafiniuys 
bnuMynrus) two large rnanne shells (Fums and Mmrtx), the 
soft parts of which are still eaten by the natives, numerous land 
shells (Afe/u, Ac ) A flint implement is also mentioned in Mr 


The only portion of the contents of the cavern submitted to 
me fur eiramiDatioa consist of the human bones, and as they only 
arrived in London a few days before I was leaving town, at 
present I have only been able to make a general examination of 
them, xnthout any detailed measurements 
Their principal interest consists in the circumstance, proved 
both by the conditions under which they were found and their 
own charaeteristics, that they are the remains of the race which 
inhabited the island previ ms to its discovery by the Spaniaids, 
by whom they were in so sh ut a time barbarously and utterly 
exterminated 

Whatever condition the bones were found in as they lay m the 
cave, they are now comrietely mixed up, and it is imposable ti 
put together anything like complete skeletons or even, exccjpt 
in very few cases, to assucuUe the bones of individuals, and the 
number >f rxld bmes and fragments show that huge portions of 
the individuab who were buned or died in the cave ore now 
missuig Theu general combtion of pieservatim, colour, Ac , 
IS nearly the some in all, so there is no reason to suppose that 
they were not contemporaneous. None of the bones show any 
wounds or marks of Molence, but all appear to be ihoee of persons 
who have died a natural or slow death Both sexes and almost 
all ages are represented from children of four or five years to very 
old persons, the proportion if the latter, as will be seen, being 
remartuibk 

Uf the cronn then. an. •ux cunjsIvU, all thise of ftillv adult 
ir aged nersi ns, and two calvaire (without the feeud porturn), 
Imth of children There xre also fragments of six others, giving 
evidence of fourteen indisiduals 
Of the adult skulls three appear to be masculine and three 
feminine in type 

hive of these duiw esidence of artificial depression of the 
frontal region m sanous degrees In two it u very marked 1 in 
the others less so In the wtb, though the frontal region is low, 
no ^fects of artifrcial defrinnation are evident Both the 
children s skulls are very broad dhd flat, but whether naturally 
so, or whether this character haa been exugerated artificially 
It IS difficult to say The mode of depreisira, when it occurs, 
IS similar m all, evidently produced hy the flat board upon the 
frwebead—the commonest custom throughout to huge a porti m 
of the ancient inhabitants of the American continent 
Although there is a considerable mneral reaemblance between 
these skuns, they present strong mdividaal characters, but their 
whole amcct, taken togethnr. is chaiactenstic of the Amencan 
type The letreaung frwehead, well marked suptacihary ndges, 

roqad breed arch of the palate, round hi|di otbits, n-' 

-.-j-"-thenarroi- 


ap^ure,and especially th_^___._ 

ahighbndge to the noeeduniig life, are very chazactenstic There 
ore, however, two rafher remarkaUe exc^ions to this fonn of 
noec, in whidi the breadth of the aperture and flatness of the 
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_ __e nKro, _ 

is543Mid563 Thete Me both 

other the leait (!e&nrie(l the eet Whether thu form of dom 
IS met with in u>} other nndouUedly ehonnnal AmencMi 
crania, u nlqact forimextigatioa Apart from these the tkuUs 
are remarkablv bVe the nuyonty of those which I have seen 
of I eruvians Mexicans, and the ancient monnd hultders of the 
United States 

Of lower jaws there are in aH twenty two a number which 
indurUes that manj of the crania must now be missing from the 
collection They are mteresting as showing age and pecu 
lianties of dentition , nineteen are adults and three young 
The wungest has the milk teeth only—the fim permanent molar, 
an 1 first mcisois being just about to appear (abwt six years old) 
One IS a bttle older, the first molar being folly in (date with 
the two milk molars Another has all the pemuinent teeth in 
pbue, except the last molars (wisdom teeth) which are still in 
their alveoli 

In all the others the permanent teeth appear to have been 
full) in place but the number of losses sustained during life u, 
remarkable As w many of the teeth have dropped out since 
death, it is mainly 1^ the cmditiin o< the alveoli that their pre 
sence or absence during life con he judged of for m only two or 
three do all appear to have lieen retained Two arc absolulely 
edentulous In eight nr t one of the true molsrs remain, the 
whole available dentition being rejiresented by the incisors and 
in a few cases by an isoUtetl canme or premolar Seven had lost 
one nr more of the true molars All the teeth exce) t thrse of 
the very young individuals sire much worn but scariely any 
show signi of disease or decay, there Icing < niy three small 
carious cavities among them 'll! \ et the mdk molars in b th 
the child 8 jaws which were soon to be shed have their crowns 
de^y excavated 

The only dental an mulj is that in one of the skulls the right 
up|cr wiumi tooth is pluel honxontally, its crewn [irojerting 
outwards through the surface of the maxillary bme its tower 
edge two railbmetns tb v e the alveolar border 

The limb bones indicate an average height rather below the 
middle size but -vs just stated I have not yet had time to make 
oceurate measurements and calculations 

Clati Us, 7 right, lo left all adult Staptsl , all more or less 
broken fragments of 15 right and 11 left adult and 1 young 
Sumtts right, 5 adult and a young left to adult i young 
(not rorresixinding with either <f those of the opposite side) 
kadn right 14 adult 3 young left 17 adult l young Ulnr 
right 14 adult a young left 10 adult l young Pthtt bmts 
mostly very fragmentary but showing evidence of at least 9 
adult moles 5 adult females and several children Itmora 
as with the other long In nvs there are very few pairs thus 
showing that there were mure individuals than the actual 
number of bones would indicate nght 11 adult and a young, l 
nearly full grown but without epiphyses i younger, left 17 adult 
and o young of various ages from quite small Aildren upwards 
None of these six have corresponding bones of the opposite side 
so there is evidence from the femora of at least 33 individuals 
TU/r 18 right and 19 left all adult libulr, la nght and ll 
left aduli and 3 young 

One of the larmist of the femora has the head greatly enlarged 
and defonned ^ chronic rheumatic arthntis. The lower 
articular surface was mostly broken away but the (lortion that 
remained appeared healthy 

One of the left tibte shrvws throughoot the shaft mariced 
evidence of chronic penoatitis the surfime being thickened and 
vascular \ bone of the opponte side which might have been 
of the same individual, shows the same condition in a less 
marked degree 

lliese are the only pathotogical conditions observed in any of 
the banes. 

The qncstiaa that naturally oecnia after the exammatioa of 
these remain Is, How did they get into the cave? The con 
dition bones, and of the objecta which were found with 
them aK^nt to theu belonging to the native Indian inhobitanta, 
and not t9 any of the races which have been mtroduced into the 
island doto; the last four hundred years A cave of such small 
diiiienBio^,lD which a man could not stand upright could scarcely 
havebeenthe rtgular habitation of such a huge number of persons, 
Ittu^t Kavc been a place of sepulture, but iiaintu inaccesaible 
tmtiM tt seems more likely to have been a refuge to whidi 
W young, the feeble and the aged of a tnbe had Am fbriafoty. 
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and in a vain endeavour to escape the homUe m ima rni by 
which we know the great bulk of tbenatlva popnlatioo penihed, 
had met a scarcely less mtserable fote Other dmilM discoveries, 
which will doubtless be made m the future, mav throw hdit 
upon this question, and It is satufiMtory to know that the autho 
rities of the Jamaica Institute are now alive to the importance 
of carefolly examinit^ and pnsqrvmg all such evidence as may 
still remain of the anctent hittory of the island and Ms inhabi 
tants The cornmumeatton was lUusttated by tketchet of the 
cave made by Mrs Frank Cundall 


FIFCTRIFICATtON AND DISELECTRIUCA- 
TION OF AIR AND OTHER CASES^ 

4 t T|'\FEKtMnNTS wvre made for the puipose finding 
an approximation to the amount of electrification 
communicatLcl to air by one or more electrified needle points 
The appamtus t nsistM of a metallic can 48 ems high and 
ai ems in diameter, supported by paraffin blocks, and connected 
to one pair of quadiants of a qnMrant electrometer It hod a 
hole at the lop to ailmit the electnfoing wire, which was $ 31 
metres long hongmg vertically within a metalbc guard tube 
This guard lube was always metallically connected to the other 
pair of quadrants of the clectrointter and lo Us case, and to a 
metallic screen surrounding it This prevented any external 
influences from sensibly afiectmg the electrometer, such as the 
working of the electric machine which stood on a rtielf 5 metres 
above it 

4 3 The experiment is conducted as follows —One terminal 
of an electni luaehine is connected with the guard tula an I the 






■Connselsd with guard seism (not ibosm m dugiam) 


other with the electrifying wire, which u let down a 

—>•-centre of the can The can is t* , 

of the electrometer The dectne 
for some minutes, so os to dectnfy the 
os the machine la stopped the electrify* 
a paptr In Lord Krtvbi Msgmia Mod 
s Saouon A of ths Bfiusll Assocuuim 
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ing wire u lifted clew oat of the cbb The cm end the 
anftdnmu in metallic ooniMctioii with it are duconnected A«m 
the caac of the electrometer, and the eiectrifted air u vcty 
rapidlj diawn awM from the cm by a blowpiM beltowi 
arranf^ to ancle Thu releases the oppMite kind of electricity 
ftom the inside of the cm, Md allows it to place itself in 
equihtmum on the outaule of the cm and on the insulated 
quadiMts of the electrometer in meuUic connection with it 
4 3 We tried diflerent lengths of time of elect niication and 
different numbeta of needles Md tmsel, but we found that one 
needle and four minutes of electnflcation gave nearly maaimum 
effect The greatest deflection observed was 936 scale divisioiu 
To find, from thu reading the electric densitv of the air in the 
CM, we took a metallic diai of a ems radius, attached to a 
long varnished ghua rod, Md placed it at a distance of 1 45 cm 
from antrther aM larger metallic disc Thu small air condenser 
aras chained from the electno li^t conductors in the laboratory 
to a difference of potential amounting to too volts The 
inwlated due thus charged was removed and laid upon the roof 
of the Iwge insulated can This addition to the metal m 
connection with it does not sensibly mfluence its electrostatic 
cspacity The deflection observed was laa scale divisions The 

V X 3* I 

\Mp\ciXy of the condenser w approximately ^ j - j 
The quMtityof electnnty with which it snu chaiged was 
I 45 ^ ^ "* 4 35 Hence the quMtity to 

give 936 srale divisions was " 1 7637 

The bellows was worked vigorously for two and a half 
minutes and in that Ume all the electrified air would be ex 
hiusted The capacity of the cm was 16,632 cubic centimetres, 
which gives, for the quMUty of electricity per cubic centimetre, 

'7*35's 1 06 X 10 * The electrification of the air in this 
16,632 

case wss positive it was about as great as the greatest we g >t 

whether positive or negative, in common air 

when we electrified it by discharge from needle 

points 1 hn u about four times the electnc 

density whmh we roughly estimated as about 

the greatest given to the air in the inside of a ____ 

large metal vat, electnfied by a needle pomt IveLTla 

snd then left to itself, Md tested t y the poten -U 

tial of a water dropper with its noaJe m the iffTiBj 

centre of the vat, m experiments made two / I—f V 

years ago Md described in a communication / I 

t j the Royal Society in May, 1894 ' V ^-^ ^ 

i 4 In subsequent expenments electnlying ^ / 

rommon air in a large gas holder over water ^ VMS 
I y an insulated gas fla^ burning within it mocwNC 
with a wire in the interior of the flame kept \ ^ 

electnfied by an electnc machine to about _JS 

6000 volts, whether positiv»,l> or negatively, 

we found at much as l 5 x lo-* for the electnc 

slensity of the air Klectnfymg carbonic acid 

in the same gas holdei, whmtr festUvth er ntgaintly, by 

needle points, we obtain^ an electnc density of a 2 x 10-* 

I 5 We found about the wme electnc density (sax 10^) of 
tiigative eltctncity in carbonic and gas drawn from an iron 
cylinder lying honsontally, and allowed to pass by a U tube 
into the gas holder without bubbling through the water rhis 
electnfiduion svaa due probably not to carbasne acid gax rushing 
through the stopcock of the cylinder, but to bnbbhng from the 
liquia carbonic acid in its mtcrior or to the ftHmation of carbonic 
a^ snow in the paaigges and its subsequMt evapotauon 
When carbonic acid pis was drawn slowly fiom the hquid car 
borne aad m the iron eyhnder placed upinght, and allowed to 
pass, snthout bubUing, throu|^ the U tube into the gas holder 
over water, no electrification was found in the gu unlem 
electnciW snu communicated to it from needle points. 

4 6 The electrifications of air and caibonic acid described 
in H 4 and 5 srere tested, and their electiw densitiet m«a 
surM by drasnng by an air pump a measured qiumtity of the 
gas* firmn the gssholder through m india rubber tube to a 
I On XlMmficalieB of Air, by Lord Kalvin snd Magnu* IfoclMU 

.1 nMfa»hoUwwM)tcM high siKl Si CM m ebaamARnot Tan 
•mtasoraepaapiaiMithewucr inndt m * bsto of a 1 unw, m ihiu 

efteiisa votoM <r tba two eyfandsn aTtm pump 
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receiver of known efhciency and of knosm capauty in coonecuon 
with the electrometer We have not yet measnied bow much 
electricity was lost in the passage through the india rubber tube 
It was not probably nothing, and the weetne density irf the gas 
before leaving the gas holder was no doubt greater, thoi^i 
perhaps not much groster, thM what u had when it reached & 
ilectric receiver 

I 7 The efficiency of the electnc receivers used wss apprad 
mately determmed by putting tsvo of them m senes, vvuh a 
paraffin tunnel between them and measunng by means of tsvo 
qiiadtMt electrometers the quantity of electndty which each took 
from a measured quMtUy of air drawn through them By per 
forming this experunent several tiinea, with the order of the two 
reemvetx alternately reversed, we had data ftir calculatiitt the 
proportion of the electricity taken fay each receiver from the dir 
entenng it, on the asmmption that the promirtion taken by each 
receiver was the same in each caae This asmmption was 
approximately justified by the results 
18 Thus wc found for tht efiSdenaes of two different 
receivers respectively o 77 and o 31 with air electrified positively 
or negatively by neMie points, and o 82 Md o 42 with cartxmic 
acid ipn electnfied negativ^ by being drawn from an iron 

S ’bnder placed on its side Emih of these receivers consuted of 

ock tin pipe, 4 ems long aad l cm diameter, with five plugs 
of cotton wool kept in position by six discs of fine wire gause 
The great difference in their effictency svas no doubt due to the 
quMtities of LottoD wool being clifleient, or differently compresvcd 
in the two 

I 9 We have commenced, and we hope to conUnue, an in 
vest^tKMi of the efficteucy of electnc lecmven of various kin^ 
such as block tin, brass, and platinum tubes from 2 to 4 ems 
long and from l mm to l cm internal dumeter all iff smooth 
bote Md without any cotton svool or wire gause filters in them , 
also a polished metsj solid insulated svithm a paraffin tunnel 
This investigation, made with various quantities of air drawn 
through per second, has siready given us some mteresung and 


surprising results which wc hope to desenbe after ne htive 
learned more by farther ex)Knmentiiig 

I 10 In admtion to onr expenments on electnc filters we 
have made nuuiy ocher exjK.nnients to find other meads for the 
diselecUificanon of air It might be snppoied that drawing air 
in bubbles through water should be very effecUve for this pur 
pose, but we find that this u far from being the cose We had 
previously found that non electnfied air drawn in babbles throu^ 
pure water becomes negatively electnfied, Md through salt water 
positively We now find that positive^ electnfid air drawn 
through pure water, Md negatividy electrified air through salt 
water has its electnfication jbnuiiiahcd but not arumlled, if the 
pnmitive electrification is suflicientty strong N^nvily 
electnfied air drawn in bobbles through pure svater, and 
positively electrified air drasvn through salt water has its 
dectnfication augmented 

I II To test the effecU of heat sve drew air through cim 
bustwii tubes of (>ermM glass sbom 180 cma. long Md 2^ nr it 
eras bore, the heat being applied externally to about 120 ems of 
the length We found that, when the temperatnre was raued to 
nearly a dull red heat, air, whether postively or negatively 
electnfied, lost bttle or nothing of its electnfiMtion by beitig 
drawn through the tube When the tempeiatinre was raised to a 
dull red heat, and to a bright red, h%h enough to soften the 
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glut lohfei up to UH much >» four fifth* o' the whole electnfleu 
tion wen loinetime* ofaeened, but nerer complete duelectnficu 
tion The remit*,however, were venirregular ^oa electnfied 
air never became aentibly electnfied by benw drawn throngh the 
hot gla*( tube* m our experiment*, but it gtmed strong poMtne 
electrification when puces of copper fod, and negative eWnfi 
cation when pieces of carbon, were placed in the tube, and when 
the temperatuie was sufficient to powetfiiUy oxidise the cc^iper 
or to bum away the charcoal 

I 13 Throi^ the kmdnes* of Mr ( Motthey, we have been 
wide to experiment with a platinum tube l metre long and i 
milunetre txne It was heated either by a go* flame or an 
electnc current When the tube was cold, and non electnfied 
air drawn through it, we found no sign* of electnficstion by our 
receiver and electrometer But when the tube was made red or 
white hot, either fay go* burner* applied externally or by an elec 
tnc current through the metal of the tube, the previously non 
electnfied air drawn through it was found to be electnfied 
strongly poNbve To get eom]dete command of the temperature 
we pa*M a measured eUctric current through ao centimetres of 
the platinum tube On increasum the current till the tube bwan 
to be at a acaicely iisible dull red heat we found but little elw 
tnfication of the air When the tube was a little wanner, so a* 
to be Quite vuiU) red hot, large electnfieation became mxmfost 
Hius 60 strokes of the air pump gave 45 scale divuion* on the 
electrometer whin the tube was dull red, and 395 scalediiisioci* 
(7 volts) when it was a bright red (produced by a current of ^ 
amperes) With stronger current* raising the tube to white liot 
temperature, the <.lectnficstion seemed to lie considerahl} less 


Ovrokii -There are few changes of importence in the lists ^35 "*r O 1 ithholx and M 
of lectures issued b> the Board Fatuity of Natural Science S 
for Academical year R C ^\*lland'^Ir J iT t 


rcsignatk)n of Mr bethom Candidates are to apply to Prof 
Thmpeon. at the Cavendish Labonbuy, by November 1 The 
seholatihip is worth about if 180 a year, ana is tenable for three 
years Candidates must be members of the University who 
nave woticed for a term or mote at the Cavendish Laboratory 
Among the Fellows of Tnnity College elected on October 10, 
are Mr C P Sanger, bracketed second wrangler 1893, the 
lion W Russell, foocketed eighth wton^ 1893 • end Mr 
1 L Tuckett, first class Ports I and 11 Nsturol Saenees 
Tnpos and Coutts Trotter student in physics and physiology 
Mr Soi^r and Mr Ruaaell were also placed in the first class 
of Part n of the Moral Scienoea Tnpoa 1894 


Prof (lOteh has come into piimanent resideticc, and has 
appointed Dr (,uste\ Mann of Fdinlmigh Universit}, to be 
Xiemonatnior in Fhyaiolog) in place of Dr Pembrey, who has 
been a^xnnted Lecturer in Phymolog) at the Channg Croas 

"Ztw pathologic. laboruorj in ihe Utportment erf Regina 
ProfetKir of Mediane is approaching completion, and Or J 
Kitdue will give a course orjmcticr IMthologtca] Boctenology 
for the Kqnus Ptofesam The present pathological laboratory 
IS on a medeat aeaie, and it 11 hoped that before long the Uni 
versity will he in a pooition to afibrd a lauldmg and equipment 
more worthy of the growing needs of the medicl school at 
Oxford 

The examination fur the Burdett Coutts Scholarship is to 
Iwgin on October 31 Thirt are this ycr two scholarships to he 
iwarded as none was swarded bist year 
Mr Fiedcnc I ucten t oUa of Tonbridge School ha* lieen 
elected to a Uemysbip in Natural Science at Magdalen College 
Four scholarthipa are announced for election at Wadham 
College on December i, 1895, in addition the Warden and 
FeOowi have power to give exhilationa of £jp to >^40 a year 
No papers m Natural Science will be set but In the cose 01 one 
of die exhifartions preference will be given to any cndidote who 
shall undertidee to read for honour* in Natural Science, and to 
proceed to a degree in Medieiiie in the University of Oxford 
CAHBaiix.i —The election to the vacant ptofeasorship of 
botany will take jdace on Saturday, November 3, at a 30 j> m 
Candidate* are to send their names and testunonMl* to the Vice 
Chancellor, Sidney Suscex Lodge, by October 36 The elactm 
are Dr Vines, Mr Sedgwick, Dr AUbutt, Dr D Obver, Dr 
Phear, Mr F Darwin, D Hooker, and Prof Foster 
The election of a head of a college to be an elector to the 
Sadlerhui Profcswtshlp of Pure Mathematics will uke place on 
Tuesday, October 30 , at 1 p m The vacancy 1* caused by the j 
restgaaben of Dr Phear late Master of Emmanuel The 
elector* or# those persons whose name* are on the electoral roll 
of the UatversitT Dr Ferrers, of Caius, and Dr Taylor, of 
St John’s, ore the present *' hesda on the board of elector* to 
the rarnfemnhj p. 

Mr C T R Wilsoa, of Sidi^ Sussex College, ha* been 

Tha,JSMlk Maxwell Scholarship in Physics m vacant by the 
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been puUnhed b> the Umvenity Correspondence College Pres* 
Dk Dunn, head master of the Plymouth Technical Schools, 
has been a|>pointed principal of the Northern Polytechnic 
Institute I lolloway Read 

Mk Hsnkv Lot IS has been elected Professor of Mimng at 
the Durham College of Science. Newcastle upon Tyne, I7 a 
Joint Committev. nominated h} the Collen and the Coal Trades 
AosociatinnH rf Durham and Northumberland 
Thi October Aermt of lechnical and Secondary Education 
contains an illuitrated article on the \ orkihire College, Leeds , 
and also a comparative summary of recent progtoss m technical 
education in vanous counties This latter article continues and 
concludes s review of the work done b} the Technical Fducation 
Committees of the English eountles commenced in the Apnl 
number of the Ae ord 

Tiif entrance scholanhips at the London Hospital Medical 
School have liecn awardee oa follows —Price s^larship in 
science £\ao Mr H Balean Science schoUiships, and 
jf3S Mr O 1 lehholx and Mr A B SedUu , Price scholarship 
m anatomy and physiol igy for nnivenitv students, jffio, Mr 
R C Mali and Mr J ITFvana 
Tiiv following awards have been made at St Bartholomew v 
lloamtal —SchiUislup of m biology and physiology, to 
Mr C S Myen, scholanlupof;f7tinchemutrysndphyidra, to 
Mr J S M ilhamson Kbolanhip of ;^I50 inbiolcanr, chemistr), 
and physics, to Messrs R C Bowden and R H Poiamore, 
prehnunary scientific cxhilabon ofjoin taology cheimstr}, 
and physics tiMr f C M Bailey 


AI M Mary v HospiUl Medical School the 
scholarship if the value of Cl* tor eech havel 
Mr K Wade and Mr O b Keeling, Ihe first natural science 
vchotoiship value £10$, has been awarded to Mr W H Will 
cox, and the three value £ia lor each to Mr H Lovell-Keays 
Mr E \\ H .lyoak, and Mr A F llaydea 

Ai St (rt< ree s Hospital Medical School, saence eatiancc 
vcholarships of 485 have been awarded to Mr Herbert Stnng 
fellow Pendlebuiy to Mr Henry t.oodni^ Deller and to Mr 
John Howell Fvans 

The following recent appointments are announced —Prof 
W A Setchell to the choir of botany in the Umvemty of Cali 
forma, Prof H Talbot to be aseociate professor of chemistry in 
the Msssachusetts Inititute of Technology, Dr O Taekel, 
I'nvat docent in geolo^ in Berlui Umversity, to be utraor 
dinary Professor, Dr P Lenord to the chaw of physics in the 
Technische Hochichnle at Aacheen 

i>CrBNTIFIC SERIALS 

Ammiam/tHma/0f IfaiMtmmius, vol xvu No 4 (Bhltunoie, 
October) —On the (taformatioa of thin elastic wires, by A. B 
Bosaet In the author's previous paper (vol xvl) on the 
deformation of thin elastic plates and sbdls, whilst commending 
the novelty power and eltgonce of the gt*m$lneal investynona 
employed in Mr Loves treatise on dosticite, he impt^ncd the- 
treatment of the Myiwe/poitioa of the suMect It is on the 
same ground of defective treatment that Mr Basset considets 
that a fiirther expositioa on the dmoiy of wire* is needed, and 
this IS what IS furnished in the preeent paper A nsefiil table of 
contents precede* the text—Invcstigstions in the lunar theory, 
bv Prof E W Brosm, is a mcnou to which nfataee ha* 
already been mode m oer oolntniis (No 135^ P —The 
eksHEg mqier IS by Otto Stondc, '•UeberdenainderWindung 
m den Singularen Puncten emor Rtninettrve ” 


Amtruanhumalrf MaUummtus, 
October) —On the (taformatioa of tl 
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AuIMh 4c lAtmUmtc Rcj/alc 4 c Jtcfrffnc, Ifa 6.—The con 
^ikiiie nnder wfaleh hydragen peroxide It deoompoeed, by W 
Sprtoe Theeeulyiltaf bydvom perodde takee plaee without 
chemiw •etuo by contact with vatiooa inhatanoft when the 
<bniiatlon of water ii Ctvoarcd Any wbetance which it more 
caiily impregnated with water than with **X'**t the 

decompoeitlm of the latter A toludon oT H, 0 | containing 
ealtt U the teat of a decompoaitioa whoae activity incrcaaer with 
the tempeimtnre.—Cheinied itndy of eig^t eartht of the Lower 
Congo, 17 E, Stnyvaert The analytu of earthi fiom Boma, 
Xenie, Biuixa-Ka^ Mayombe, and Vtiiiga>Miimba piovea that 
the acdli of the Lower Congo, tandy at WeD at cakareoui, are 
provided with retervea of phoaphonc add and potaih wluch 
intnre a high fertility It u certam that in the territoriet where 
the dimppearance of fotetu hat not modiM the rain&II, at m 
Mayombe, the cultivation of coAee, cocoa, and other economic 
fdanta can be carried on for a long time withont the um of 
manure —On the critical tempermturet of aoiution and thdr 
application to general analyiU, by L Critmer The critical 
temperatures ot solution may be used for the identification of 
chemical bodies without the necessity of weighing them, and 
they form a valuable additional criterion lor the purpose of 
<]ualitative analysis. The critiod temperature of sulntion is 
independent of the amount of either botfe present It vanes 
very much from one substance to another, but is constant for the 
same substance hor a mixture of two bodies, it is sensibly 
coual to the anthmetical mean of those of the constituents 
taken singly Just as the sur^ tension of a liquid is reduced 
to rero at the critical temperature of vaporisation, so the surfece 
tension of the lower bquid tends tosmids rero at the critical 
temperature of solution, and the meniscus separating them 
becomes a plane An optical method of determining these 
critical tempmtnres may lie based upon this fact. 

lyMcmaui^t AhhcIcu dcr Fkyitk uh4 Chtmir, No 9 — 
Doable refraction erf dectromaenetk rays, Iw Peter Lebedew 
The author succeeded, by a modificatiun of Mertr’s apparatus, m 
dealing with waves not more than 0*6 cm lung, and in demon 
attating the phenomena of polarisation, reflectum, and refraction 
with apparatus of the sue ordinarily used in optics The 
eeeonator used was a small thermo cou^e of iron ana “ constan 
tane." An ebomte pnsm i 8 cm lung showed refraction to 
withm 3* of arc KhomMc sulphur showed measurable double 
refractioo, and a “ Nicoll prism’’ was autxcssfoUy constructed 
of two sulphur prisms with a pUte of ebonite in place of the 
Canada balsam —Luminescence of orgsmc substances in the 
three states, by h VSTiedemann and (> C Schnudt Many 
organic vtqxmri show true fluorescence, and some, like naphtha 
lene, givecorapositiaa spectra under the electric discharge, with 
out bnng dissociated. Kathode luminescence is shosvn by many 
orgiuuc uquids, and the colour corresponds to that of the vapour 
But the lununeMence of the stdkl bodies often difien from that 
in the liquid stole. Solid anthracene showt green, gaseous 
anthracene Uue lummescence.—A vibration gahranometer, by 
If Rubens. Thu instrument somewhat resembles Wien’s optical 
telephone, and is used for measuring the intensity of alternating 


stretched wire This executes torsional vibrations whiefa are timed 
to the period of the alternating current The latter traverses 
four electromagnets raimed round the armature, and when the 
periods are identical tre armature executes strong torsiwial 
vibraticms whose amplitude is measured I7 the width of a slrt os 
seen reflected in a mirror attached to the snre Thu arrange 
ment u much more sensitive than the efectrodynamometer — 
Theory of the broadening of spectrum Unes, I7 B. Gabuin. 
The molecular theory is superior to thoee basri upon Doppler’s 
iwindple, upon Kirchhoff’s law, or upon dampfaig It admits 
of a development hosed upon the electnmugiietk uieoiy, chat of 
moteeular resonators. The broadening u a consequence of the 
forced vibrations produced by the colllsiou of molecules. The 
want (4 symmetry of the btoadenfaiig, usd the influence of 
tempentuie and premure are immediate Consequences of the 
snd ec ula r theory as developed by the author. 

Thb numben «i the Tcurnal cf'' 
contain eevmal aiticlea of interest 


Mr, B. G. Baker coneludea his revision ct the African species 
of ErUtema, and Mr A. B. Rendle hit description ot Mr 
Scott Elliotts tropical African orchids, Indiidiiig a lain 
number of new qrades, Mr O Pr^ oo^nna Ms tceount« 
the genu* Argemau, Mr E A L. Hullem eontributw a 
list m Marine Algfe new to Bthaint and Mr, Arthur Bennett 
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some notes on Britith Characest—There are Mogn^ical 
noticea of the hue Fiofe. W. C Williamson and C C 
BaUngtoo, with a portrait of the latter 
BcU. JcUa Sc, Sicmcl ItcL, vol i, iSpG No. S.-Soawob. 
servatransmadeon Vetuvintonjunest. 1898. by M Baiattn. 
—Vesuvian notes (Jonuara-June i89«), by G Merwi.—Hydro¬ 
thermal oUervations at numecaldo January to April 1895. 
by C. Guzanti.—Notices of Italian earthquake April 1895. 
A valnaUe record of the observations of the tint after-shocks of 
the Laibach earthquake of April 14 from a huge number of 


SOCIRTIBS AND ACADEMIES 
London 

Entomological Society, October a,—I’rof Raphael Mel 
dola, !■ R S , President, in the dudr —Mr McLachlan 
exhibited, on behalf of Mr Bradley, of Biimiimliam, the 
spedroens of Diptera attacked by a fui^s cd the genus 
Ectgms, of whiM sn account had recently appeared in the 
En^mclcgtift MnUkfy Mggutute —Mr H Tuiialcy exhibited 
speeiroens of L^epkera vtntata from the neighbourhood of 
Birmingham Specimens of the green dark ibnn were shown 
ID their natural positions on the bark, and specimens of the 

r llow form were shown on leaves on which they rested —Mr 
W Tutt exhibited cases formed \ty a lepidiqiteious msect re¬ 
ceived from the Argentine Republic, which he said he recognised 
as being either identical with, or elotely allied to, TkyrUepttryx 
ttkem^dfermu, which did greet damage to many orchanl and 
forest trees in North America. Mr Tutl also exhibited a series 
of Lyttena agm captured by Mr Massey, of Ihdsbuiy, on the 
mosses in Weatmorelsnd. The males were remarkable in bear 
mg two very distinct shades of colour The females also dUfeied 
considerably from the form occumDg in the South of Enghuid 
He also exhibited a long senes of ffydnetia huem, captured in 
the moeses near Wamngton, and for comparison a senes of 
Ifytirvtta paludu, and he read notes on the various specimens 
exhibited. -Dr bntz Midler communicated a paper entitled 
"Contnbutions towards the history of a new form of larv* of 
Psyclwdidse (Diptera), from Brartl ’ —Baron Qften-backencom 
mnnicated a paper, uipplemenlal to tjw preceding one, entitled 
“ Remarks on the hor '— - --- ‘ 


and dlflferences between the first 


stages of I’ericonw and tl^M nf the new Brazilian species.”— 
The Rev A F Eaton also contnbuted some supplementary 
notes to Dr hntz Midler’s paper —Ixird Walsln^m, F R.b , 
read a paper entitled “ New Species of North American Tortti 
eidse.” In tins paper twenty nine speciet were dealt with, of 
wMch twen^ su were descrflied as new, from Florida, Cob 
fornu, N Carolina, Anzona, and Colorado The papSa also 
included certain corrections nuule I7 the author in the nomen¬ 
clature of genera 

Academy of Bciencea, October 7 —M Janssen in the 
chair — On an ascension to the summit of Mont Blanc, and on 
the vrork earned out dunng the summer of 1895 on the “massif” 
of this mountain, by M J Janssen The oaoent is described, 
togetiwr mtb an account of the doad phenomena observed 
during a day in the higher regions. Pastdiqi; on to deKribe the 
o 33m telescope about to be eiweted at the oboervatory, it b re¬ 
marked that the parts, now ail aseerntded at the summit, will be 
mounted as a polar siderostat Ao’fim mirror is to be mounted 
with the telescope. The observer will control oil movements 
fnnn a chamber of observation, which will be heated as 
may be required. As the ii^rament could not' be taken 
down and remounted, it was bodily moved on to a new base 
formed of strasy plates froien on to the ice, and its pendulum 
then beat as raguhrly os at Paris. Observatfoaswith a Dnboicq 
two-pnsm spectroscope in this very dry atnuaphere faded to 
show any rays of aqueous ongm in the solar Ught The obser 
vatory has sufibreo a slight downward settling towards Cha 
saounix t this took jdoce in 1893 and 1894, and toe move 
ment is now insignincant (See Our Astronomical Column ) 
—Stu^ of some meteorites, by M. Ilenn Moisisn. Iron from 
Kendal county m Texas contained amocthous carbon,but ndther 
graphite nor diamond. Iron from Nmntcad (Roxburriidiire) 
yielded amorphous carbon and gntpUte, but not diamond. 
Dfesite, fbunoin iSfifiin toe SlerraDdcsa in Chill,oootaineda 
form of gn^te only CaUUte, iron from Tsluca-Xiqiilpfleo, 
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meteonc iron from Canon DuUQgav«trMuq)ftrent<__ 

three vanetlea of carton have fbmid in tht« meteorite —On 
hyperglwmia and glycoMiria following ablation <A the pancreas, 
by M K Ldpme. -^n the integration of Hamilton's differential 
option, by M Paul Staectcel Coticeming the resnlta shown 

-er, the author remarks •• There W the true general 

Uomille’s theorem, which allous the utilisauon of 




attains_ 

the elongation befoiV' 'rupture alio increases with' 
tine, passes through a matunum at 30 per cent, and then 
rapidly diminkhet.—On a carbide of gludnum, bv M 
P Lebean. Pure crystallised glttcinuin carbide hw been 
prapared at the high temperature of the electric furnace. 
The properties of this cartude more particularly its leactioa 
with water resultins in iu decomposition in the cold srith the 
;, resemble those of aluminium carWde 


wim^des,byM Raoul VareL A thermacbemical paper deal 
ing with lodocyanides. ludocyanides in solutioa yield the isopur 
pnmte reacuon on addition of potassium picrate at 30* C and turn 
red litmuspaperblue. These salts most then be of the type HgCyt. 
MCys Hgl„ and not like thechlorocyaiudes MCVal^gCyr The 
transfurmation of the system aMgCy, + -into K^y, + 
MCy^ + Hgl, absorbs on the average - 9 3 Osl in solution, a 
quantity surpassed by the heat of fomiatian of UgCyrMCy„ + 
laeCal, with that its union with yellow Hgl| giving b a 3^ 
—On the doulde decompositions of metcury cyanide and salts of 
alkaline and alkabne earthy metals,Joy M Ksoul VareL—Action 
of air on grape must and on wine, by M \ Martinand ~ Deep 
diedgingi made on the Caudan coast in the Oulf of (tascony 
dnrmg August 1895, by M K Koehler Much material, which 
has not yet been thwoOghly examined, was obtained from (e) 
depths of 300 to 600 metres, illustrating the change from littoral 
to profound faunas i (i) eorallwenous depths on the abrupt cliff 
running parallel to the French coast, (c) the bottom of the 
deeper part of the Bay of bioray —On the effects of the winter 
of t894-'S on the hiuna of the coast, b) M Jourdain —M Reset 
cummuntcated an extnurt from a memoir to the Minister of War 
on the storm at Besatifon on July i 

Nkw South Waiks 

Unnenp Society, August a8 — Mr Cecil W' Darley In the 
chair —On the homology of the paluiine process uf the mSla 
malian premaxillary, by R Broom —Botanical notes from the 
Technological Museum, Sydney No iv , by J H Maiden and 
R T Baker —The Silurian Trilobites of New South Wales, urkh 
reference to those of other parts of Australia Part lu Ptunt- 
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THE METALLURGY OF IRON 
The Metallurgy of Iron and Steel By ThomM Turner, 
Aswaate of the Royal bchool of Mine*. VoL 1 “The 
Metallurgy of Iron.” (London Charlea Gnfiin and 
Co, Limited, 1895 } 

HIS IS the third volume of a valuable senes of 
treatises on metallurgy, wntten by Associates of the 
Royal School of Mines, under the able editorship of 
Prof RobertS'Austcn It occupies an intermediate position 
between a text book and an exhaustive treatise, and is 
intended not only for the use of the student, but also of 
persons who are connected with the manufacture of iron 
and steel, and who, therefore, may be assumed to have 
already some knowledge of the subjects discussed 

The attempt made by the author to compress within 
the space of 367 pages a useful account of this vast 
subject—the metallurgy of iron has been satisfactorily 
accomphshed , and although in some of the chapters the 
condensation is perhaps unduly great, yet this fault is 
minimised by the numerous references, which abound in 
the text, to original papers where foil details may be found 
In preparing these reference% the author appears to have 
made a painstaking research into the literature of the 
entire subject, and this, together with his practical 
knowledge of its chief branches, has resulted in the pro- 
ducuon of a valuable treatise, which covers the srhole field 
of the metallurgy of iron more completely than any other 
book in our language. As a standard of reference for 
detailed information, the Journal of the Iron and Steel 
Institute has been wisely chosen, as in it all advances in 
the metallurgy of the metal are recorded, had the more 
important are dealt with by specialists of note, it is, 
besides, easily accessible 

The volume begins with a patiently compiled summary 
of the history of iron, in which the ongm and develop¬ 
ment of the metallurgical processes for the production 
and purification of the metal, and of the furnaces and 
appliances used, are clearly traced from the earliest times 
up to the present day 

condensed risumi of the nature, composition and 
characteristics of the chief iron ores, and of the modes 
of prepanng them for smelting, follows in chapters iv 
and V In a future edition the latter chapter might be 
extended with advantage, for, although no important 
methods are omitted, the descnptions of some are very 
brief ! 

The next five chapters (vf, vii, viii, ix. and «.) deal i 
respectively with the blast furnace, the blast, the re 
actions which occur in smelting,' the fuels used, and I 
slags and fluxea The general arrangement of a blast I 
furnace plant is illustrated by sketch plans of a modem ' 
Cleveland and Amencan (Edgar Thomson) works, and 1 
under *' Construebon of the Blast Furnace” a typical j 
furnace of each of these works is selected fbr detailed 
description. The marked differences which are found in j 
the internal lines and dimensions of the fomaces of the 
two countries, and in their practical iroijdag^ are c«m- 
pared, and the tnasras which hswe* been advanced in 
favour of each are clearly suted and discussed, alt ef 
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which tend to demonstrate that diere can be no universal 
standard form, site, or method of workup for a Uast 
furnace There are, however, undoubtedly some points 
m Amencan practice which might be adopted with 
advantage in this country 

The diagram given on p. 137, illustrating the apphea- 
tion of the recording pyrometer, as devised by Prof 
Roberts-Austen, for the measurement of the temperature 
of the hot blast, is instructive, and shows conclusively 
the value of this instrament to the blast fomace manager 

The reactions which take place in the blast furnace, 
and the conditions which regulate the consumption of 
foci, are very fully considered Here the editor has 
allowed the author to state his own View of the theory 
of reduction, probably because it is evidently a “ theory ” 
It differs from that which Prof Roberts-Austen is known 
to teach in his lectures at the Royal School of Mines. 
In chapters xi and xii the “Properties of Cast Iron* 
and “ !■ oundry Practice ” are discussed with a thorough 
knowledge of the subjects, both chapters being foil of 
important matter The effects of the presence of other 
elements, especially of silicon, on the physical characters 
of cast iron, are ably and comprehensively set forth, and 
experimental data of much value to the practical founder 
are given in demonstration of the relations which exist 
between the chemical composibon of the metal and its 
fitness for spec lal purposes. The necessity for a know¬ 
ledge also of the relations between its hardness and 
strength is wisely insisted on, as, when these are fully 
grasped, the iron founder requires only the information 
how to harden or soften his metal at will by the use of 
silicon or other agents, to produce castings in which 
the crushing, transverse and tensile strength, or othe 
characters, shall predominate as desired These chapters 
deserve the carefol study not only of the student, but 
also of the practical man, if he wishes to work intelli¬ 
gently, and VO avoid the uncertain results which follow 
the “rule-ofthumb” methods still too often practised 
in our foundries. In no other text-book are the subjects 
of these chapters so lucidly and completely treated. 

A description of the methods for the “ Direct Produc¬ 
tion” of wrought iron—the subject of numerous modern 
patents, and of probably more Wures—follows , and the 
three next chapters (xu , xv and xvi) deal with the 
“Indirect Production” of the metaL Of these, the 
chapter devoted to “Puddling” is one of the best in 
the book The account of the process and its various 
modifications it contains is worthy of high commenda¬ 
tion The conase descriptions and explanations which 
are given, many of which are based on the author’s . 
personal experience and investigations, and the useful 
imicticaJ'Buggestions which abound regarding the rela 
tive economy and extent of purification resulting from 
modifications m the method of conducting the process, 
cannot foil to be of great value to all iron-workers 

The corrosion of iron, a subject of not a little im¬ 
portance* when we consider the disastrous results which 
may arise from the oxidation of a boiler-plate, a girder, 
a rivet, or a wire rope, is reserved for the last chapter 
of the book. The conditions antler which this chs^e 
occurs, the methods which are adopted for preventing 
or reurding it, and the expenmental data o» srtitcih these 
jure founded are carefully summarised here. ‘ 


D D 
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The book, however, is too good to be dismissed with 
commendatioQ alone, and it would be unfiur to lU author 
and readers if we omitted to mdicate one or two points in 
which Its value may be increased in a future edition, 
which will doubtless be soon required *1 he lUustrattons 
are a weak feature of the book several are unsatis- 
ftctoiy, bemg either rough in execution u anting in detail, 
or too small in sixe and a few can serve no useful pur 
pose We are sure the student would be grateful for the 
improvement of some the omission of others, and the 
subsutuuon for them of working drawings, not diagrams 
We trust the author will bear this in mind in the prepara 
lion of his companion \ olume on steel 

Ihe other &ulU aie feu and'of a minor character 
They are chief!) those of excessive condensation in the 
sections dealmg with the blast furnace fhese sections 
might be usefully expanded by the insertion of additional 
details respecting the actual erection of a furnace , also 
of an example of actual working similar to the excellent 
risumi given of thr process of puddling 
The book, howevei is in excellent one, thoroughly up 
to date, and a welcome addition to modem metallurgical 
literature We can confidently recommend it to metal 
luigical students and all concerned with the manufiicture 
and use of iron W Gowt AMD 

rHF UhF 01 RENNELL 
Mijor James Retmell imd the Rut of Modern Engiuk 
Geography By Clements R Markham, C B, h R S 
(The Century Science Senes) (London Cassell and 
Co, 1895) 

AMES Rt N NCII u is the greatest geographer that 
Great Bnttin his yet produced This, the first 
sentence of the prefice, is the text of the biography 
The authority of the President of the Royal Geographi 
cal Society, himself the le iding geographer of the day in 
this country, nuy be accepted as sufficient evidence of 
Rennells preeminence Ihe name*would perhaps not 
suggest Itself to one who had a less thorough know 
ledge of the nse of modem English geography for until 
the publication of this little volume, Rennell was with 
out any more pretentious memorial than an obituary 
nouce or a paragraph in a biographical dictionary Mr 
Markham wntes with an enthusiastic singleness of aim , 
intent on illustiating his theme, be has perhaps on one or 
two occasions failed to criticise his own conclusions very 
severely before acceptmg them Possibly he may 
unconsciously have applied the method post hoc ergo 
propter hoc m connecting all Bntish progress in geography 
dunng the last fifty years with a name which cannot be 
said to be familiar even amongst professed geograidiers 
Indeed we beheve that this happily timed biQgr^ihy will 
make Rennell s example more flmtfiil in resulu ui the next 
few years than it has been dunng the sixty five which 
have elapsed since the death of the great geographer 
rhe time IS appropriate for the recent meeung of the 
International Geographical Congress in London has 
brought into pubhc notice the supenonty of other nations 
in the organised study of geography as a branch of 
science defimte and disUnct from others, capaUe 
being oukivatad by research and of being apphed to 
Rnmberlau practical purposes 
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Mr Markham repudiates the suggestion that Major 
Rennell was an “arm diaur geogmplm”, but we are not 
sure that this somewhat hackneyed term is necessarily 
one of reproach Rennell was greatest as a student and 
a cntic, and by the practical experience of his earlier life 
he fitted hims^ to ypeak ex cafhedrd on questmos, where 
msight and judgment were required to mterpret, even to 
the travellers themselves, the foil meanmg and importance 
of their journeys A professor’s chair would have been 
his true place 

The greatness of Major Rennell may best be under 
stood by a glance at the milqiosu of his life He was 
bom in 1742, at Chudleigh, in Devon, and at the age of 
fourteen he joined the Navy, where he saw some service 
and learned to survey In 1760 he went out to India as a 
midshipman, but after three years' hard wmrk, largely oc 
cupied in surveymg m the Indian Ocean, he left the Navy, 
jomed the East India Company’s service, and received 
»he command of a ship As if by a stroke of magic be 
was nominated Surveyor General of Bengal and garetted 
an ensign in the Bengal Engineers in 1764, when only 
twenty one years of age In this new and congenial 
sphere he worked devotedly for thirteen years, personally 
surveying the most unhealthy part of India with such 
success that in 1779 be published the “Bengal Atlas 
containing the first authentic maps of the province He 
left India in 1777, and, settling in London devoted 
himself to rntital geographical studies His firs, purely 
geographical work, was a “ Memoir to the Map of Hin 
dostan and the map itself In 1781 he became a Fellow 
of the Rojal Society, and subsequently he communicated 
two papcis to the Phlosophical rrasuathosu Although 
Ignorant of the classical languages he studied the works 
of the Greek geographers in translations ind so produced 
bis famous Geography of Herodotus and “Com 
parative Geography of Western Asia Then turnmg to 
the burning question of his time in geography, the 
penetration of Africa, he pieced together the information 
brought home by Ledyard, Homemann, Mungo Park, 
and other exploreis sent out by the African Association 
Here the results of subsequent discovery did not always 
confirm the provisional conclusions he arrived at from a 
critical study of the dau at his disposal, but his con 
troversies is to the course of the Niger interest the 
world no moie 

Mr Markham considers that Rennell was ‘ the founder 
of another branch of the science of geography, which 
has since been called oceanography yet we fi^ in Dr 
Murray’s compendious history of oceanography in the 
summary of the Kientific results of the Challenger 
Expedition, a mudi more ancient lineage for that branch 
of science, and in the record of its development Rennell s 
name is not even mentioned He certainly succeeded in 
callmg attention to the importance of ocean currents, and 
made many shrewd obeenations os to their ongm, pre 
paring the way for the wider generalisations of Maury 
He strongly held the theory that ocean currents are 
pnmanly due to the prevailing winds, and it is mterest 
mg to notice that the particular current issuing from the 
Bay of Biscay, to which his own name is attachwl, should 
onfy last year have been shown by Hautreux to have no- 
permanent place, but to vary m ftirce and direction with 
the changes of the wind. 
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It woald be imposwble to notice the aumeroue memoin 
by which M^jor Rennell imprewed the learned world of 


his tune. With Sir Joaqih Banks and other friends, he 
formed a sort of social arcle for travellers and saentific 
men, which led to the formation of the Raleigh Club in 
1827, and may be said to have formed the nucleus of 
the Royal Geographical Society established three years 
later 

Reimell’s tramtng was purely a practical one m the 
hard work which gave him a mastery of the techni 
calities of surveying and map construction Knowing 
the actual forms of sea and land at first hand, able him 
self to delineate them with exceptional skill, he could 
not make the mistakes which beset the merely theoretical 
student This is still the one way to become a practical 
geographer, only in the present day a working knowledge 
of geology must be added to proficiency in the arts of 
observation and measurement On such a foundation, so 
gamed, theoretical instruction may profitably be super 
imposed Mere lectures on theoretical geography, tso 
lated lessons in the use of instruments, do not suflice to 
make a man a geographer, any more than lectures on 
theoretical chemistry and a few repetitions of the routine 
of simple analysis will make a man a chemist If British 
geographers are to catch up and keep pace with those of 
the continent, they must receive systematic training in 
their student days, and take up geography as a serious 
study, as one takes up any other science For, alas, the 
good old days are gone, and there u no Warren Hastings 
on the threshold of the twentieth century to confer 
4>ensions of ;£6oo at the age of thirty five on the would 
be Kennells of to day I As geological students have 
to follow other methods than those of Murchison, so 
present day geographers cannot take Rennell too literally 
as their model, and Mr Markham plainly states that he 
looks to the labours of the University lecturers m geo 
graphy to maintain the succession of Bntish geographers 
If tius IS to take place, theie must be fresh organisation 
and encouragement of pure geographical research on the 
part of the Universities Much progress is improbable 
as long as the antithesis between “geography ’ and 
“ science ’’ is a possible figure of speech It is not so in 
Germany Hui.H Robert Mili 

COUNTER IRRITA TION 
Tk* Theory and Practice of Counter Imtation By H 

Cameron Gillies, M D (London Macmillan and 

Co, 1895) 

R GILLIES has selected a subject nch m literature 
but poor m experiment, and has treated it entirely 
from the literary as opposed to the experimental side 
The first part of the book is devoted to a rtmm/ of the 
literature of counter imtation, and inflammation, which 
Dr Gillies rightly considers he must not only quote, but 
criticise Some of his cnticisms we do not understand, 
some are entirely superfluous. Dr Gilhes taking up much 
space in demohshmg theories which m the present day 
nobody could possibly bcheve in, some—and two of 
these we shall consider—show a want of saentific under¬ 
standing 

On page 73, our attention is drawn to a paper by Dr 
Holbi, published in the St Bartholoaew^ Hospital 
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Reportsibr 1874 Dr Hollis showed that vesication could 
be produced in the AcUme by the local iqipQcation of 
liquor ammonias The importance of these researches 
consisted in the fimt that they demonstrated that the 
living cell Itself using this term in its general sense, was 
capable of reacting to an imtant It is to work done 
exactly on these hues by MctschnikofiT^ that we owe the 
modem theory of Ph^ocytosis. The physiology, the 
pharmacology, and the chemistry of the cell are presum¬ 
ably to Dr Gillies, as “ provoking ’ as he admits Dr Hollis* 
monograph to be The second claw, of experiments per 
formed by Dr Holhs demonstrated that load reaction to 
imtants took place in the exased tail of a newt, thus 
showing that this local reaction was independent of the 
general circulation Dr (iillies objects to “all such ex¬ 
periments, not only upon moral and humane grounds, but 
on the ground also that we have not been able to make 
sure thit any good has come by them ” “ The tail is 
either dead or living, if livmg the result only shows that it 
IS a livmg result, if dead we ore not as physicians c(hi- 
cemed with the chemistry id the action ** 

On page 78, our author considers on article by Di^ 
Lauder Brunton m the bt Bartholomew’s (not t^ St. 
George s) Hospital Repoits for 1875 Dr GiUics differs 
from the author upon two points h irst, he (Dr Gillies) 
denies that inflammation can occur independently of 
congestion One would have thought that this had been 
setded by Hollis The discrepancy is explamed when 
one finds, after a page’s reiding, what Dr Gillies means 
by congestion—“an acceleration of the processes of 
nutrition ’ When arguing with a physiologist it is as 
well to adopt the usual physiological terminology The 
second point of difference is Brunton’s dictum that 
“pain in an inflimed part is probably due to distension 
of the vessels and pressure on the nerves ’ ‘ The cha- 
lactenstic pains of neuralgia so called,” says Dr Gillies 
“ are not easily if at all referable to the pressure from 
active rongestum ’ Is a nerve which is the seat of 
neuralgia an inflamed pan ’ 

Dr Gillies evidentljl believes that “ he alone destroys 
who rebuilds,” so we are not left merely amongst tte 
rums of other theones, but are provided with a “ new * 
one “Whitever good comes by the use of counters 
imtants is because, by their imtant effects, they stimu¬ 
late the activity of the tissues of the part to which they 
are applied and accelerate the blood supply thereto, so 
increasing nutntion or repair, as the need may be" 
This IS the only new theory which we have been able 
to extract finm chapter vii What about the remote 
effects of counter imtants f If Dr Gillies is convmced 
that whether direcdy or remotely counter irritants act 
beneficially only when they direcdy, or reflexly, mcrease 
the blood supply, that is at least a coherent theory, 
we dunk it quite probable that imtation of a given skin 
area by a blister or otherwise can give nse to reflex dila¬ 
tation of the airrespoading vascular area Bradford* 
actually observed dilatation of the vessels of the kidney 
upon stimulating the central ends of the posterior roots 
of the so-called renal area, whereas stimulation of the 
central end of an mtorcostal nerve always caused con¬ 
traction Dilatetion of the vessels of the splanchmc 
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am hai been observed upon stimulation of the central 
end of the scmtic nerve during chloral* and pyndin* 
poisoning, showing the influence exerted by the condition 
of the centre at the tune dt peripheral stimulation 
Of the second, the so called “ practical ” part of the 
book, we have little to say ( rom what we have read, 
we regard Dr Gillies practice ns no sounder than hts 
theories The repnnt with which he provides us of 
Dr Davies’ original communication on blistenng in acute 
rheumatism, and the controversy thereon, is the most 
interesting part of the book We should like to know 
who It IS who believes that the " serum” is "^tAundantty 
charged with lactic acid ’ in acute rheumatism , and, 
supposing It was, how much one is likely to get from 
the serum, say, of half a dozen blisters ^ (p 88) To 
sum up our remarks, we do not consider the book of 
value either to physicians or physiologists The frets 
It contains are not new, and the theories do not justify 
their existence, since they fail to fulfil the conditions 
which should be demanded of all hypotheses, viz to 
indicate lines of research which shall oficr a reasonable 
hope of increasing our knowledge One merit which it 
possesses, is that it may draw attention to some valuable 
pieces of work which might perhaps otherwise have been 
disregarded F W T 


A NEW DtpARTURE IN GLOMhlRY 


Die Gmnd^thlde dtr ebenen Ge&metne By Dr V 
Eberhard, Professor at the University of Kdnigsberg i P 
Bd 1 8vo xlviii +303 pp Five plates (Leipzig 
Teubner, 1895) 


T he history of Analytical Geometry affords a curious 
subject of study to the thoughtful mathematician 
It would seem that equauons between coordinates were 
first used to express spatial relations discovered by 
intuitional processes, and the equations were combined 
algebraically to discover other implied spatial relations 
(or this purpose it was necessary to interpret in 
geometrical terms equations arnved at by algebraic 
processes from geometneal data, and the ^ility thus 
acquired led men to seek for similar interpretations of 
equations set down without reference to geometneal 1 
conditions Hence it happens that modern developments 
of Analytical Geometry appear rather to present 
algebraic facts in geometneal language than to deduce 
results that can be apprehended by intuition from data 
of intuition Such a notion as that of a cubic surface, 
for instance, would seem to be essentially analytical, and 
although It has been proved possible to arrange a 
geometneal construction for an algebraic curve whose 
equation is given, yet the construction arnved at is so 
aitifiaal that intuition fails to grasp by its aid the 
necessary form of the curve Looking at the sul^ct in | 
this way, it seems hardly too much to say that the algebra ; 
which was designed to be the servant of the geometer | 
has becoase his master 

Some such reflections as these form the sUrtmg point I 
of Dr Elterhard s work The volume under notice is to I 
be the flrgt of a senes, and in his long preface* he sets j 




forth his aim and method Here, after tracing the ongm 
in expenence of simple geometneal notions such as thosn 
of the straight line and the plane, he divides curves and 
surfaces into two classes, the regular (gesetzmdssig) and 
the fortuitous (zufklligX and proceeds to inquire after 
intuitional entena available for distinguishing between 
them He defines a regular locus as one m which a 
relation that can be apprehended by mtuition coimects 
a vanable point of the locus with a finite number of 
points fixed in it The kind of relauon which he admits 
IS capable of being apprehended by intuition is 
essentially topographical This will be elucidated by 
considenng foe example he gives Let a system of 
points be taken, and let planes be drawn through them 
three by three These planes will in general intersect in 
other points besides those of the onginal system Let 
planes be now drawn through foe points of the extended 
system three by three These planes will again intersect in 
some new points, and the process can be continued Let 
the process be arrested at any stage, and suppose a set 
of four points of the extended system lie in one plane If 
one of the pomts of the original system were slightly dis 
placed these four points would generally cease to lie 
in one plane, but if foe particular point of the original 
system were displaced on a certain surfocc the four points 
would remain in a plane This property constitutes a 
definition of the surface available for intuitional geometry 
It will be seen from the example that foe method rests 
upon the topographical relations of systems of points 
1 he description of these relations for a given system 
can be earned out systematically, and the process coh* 
sists in the use of two related notions The first is foe 
notion of ** charactenstics,’ and the second is the notion 
of foe " index of a point m a plane system If three 
points out of four are taken in a definite order, the tnangle 
formed by them is desenbed in foe positive or negative 
sense by m observer on foe same side of their plane as 
foe fourth point The sense of descnption of foe tnangle 
formed by three pomts in a definite oi^er for an observer 
on a definite side of their plane is the charactenstic of 
the three The index of a point m a plane system is the 
order in which a line turning about t^t point meets the 
other points of the system. A statement of the indices, 
simplifies the problem of stating the charactenstics 
liie bulk of the present \olume is taken up with 
theorems concerning the charactenstics and index* 
systems of groups of points m a plane, and they are fully 
exemplified in the cases of groups of four, five, and six 
points In an investigation of so novel a character we 
find, as we might expect, onginal methods of workmg 
and difficult arguments The want of figures m illustra 
tion of foe earlier chapters, and some of the notations 
employed, combine with foe nature of the subject to 
render the book difficult to read 
The endeavour to make the geometry of curves and 
suifoces of high degrees more mtuitnm is laudable, a new 
classification of loci founded on geometnc rafoer than 
algebraic pnnciples is also a worthy object of research, 
and the idea of grounding such a dusification m topo 
graphical arcumstances is ingemous, but a final judgment 
as to Dr Eberhard’s success in these directions can only 
be pronounced after his complete work has been givmi to 
the world A. E H h. 
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OUR BOOK SHELF 

Handbook of Gratsts, ireatitw of tkttr hiruchtrt, 
Clast^ficaitoH, GtograpktcfU Dutnbuitony and Ums, 
aUo atseniuu tkt Bntuh Sptcus and their HabtiaU 
By WtUtam Hutchinstm Svo Pp 93, 40 woodcuts 
(^London Swun Sonnensohein and Co New Yoric 
Macmillan and Co, 1895) 

This is a cheap popular work, adapted for the use of 
elemmttary students There is nothing that covers the 
same field in existence already, and it fulfils its puipose 
excellently well It would have been better to mive 
called It “An Introduction to the Study of the British 
fitasses," as it only deals in detail with die Bntish species, 
which are not more than one thirtieth of the total number 
of grasses that are known in the whole world The 
short introduction explains how easily a collection of 
dned grasses can be made The first chapter, called 
“Structure,’ gives all the different or^pns in detail, 
showing what is the general plan on which grasses are 
organist, and explaining the general and special terms 
which are used in desenbing the genera and species In 
the seopd chapter, which is the longest m the book, 
the hundred and odd Bnti&h sperms are clashified 
accordmg to their localities and desc ribed in detail, most 
of the common kinds being illustrated by small woodcut!,, 
with dissections The third chapter is devoted to 
classification, in which Bentham ana Hooker s ‘ Genera 
Plantamm is followed The Bntish genera are 
desenbed in detail, and the characters of the thirteen 
tnbes there adopted, scveiol of which are not represented 
in Bntain, are given The rest of the book is occupied 
by 1 readable account of the geographical distnbution of 
the grasses, especially of the eeieals, and an account of 
their vanous uses for food, and in other ways Oramtmte 
IS one of the most universally distributed of all the 
natural oiders of plants, md, in point of the number of 
speaes, is only exceeds by five other natural order, 
Comfostfa, Let^unnnosa, Orcktdea, Melastomacea, and 
Rnbtaeeee Between three and four thousand species of 
grasses are known and they are classified under three 
hundred gcnen Ihe little book is well written and 
trustworthy, and no doubt will secure a good arculation 

Rural Witer Supply By Allan Greenwell, AMICE 
and M T Curry, AMICE Pp 310 (I ondon 
Crosby Lockwood and Son, 1895 ) 

In this volume we have an elementary work on water 
engineeung, contaimng a sufficient account of thi 
pi maples and lonstruction of waterworks to be of real 
use to engineers, and forming at the same time a good 
introduction to more elaborate treatises The volume is 
based upon a senes of articles which appeared in the 
Builder last year, and it contains valuable information 
upon all matters connected with water supply It is, 
indeed, what its secondary title represents it to be, 
namely, “a practical handbook on the supply of water 
and construction of waterworks for small countiy 
distnets ” The book is full of details on points which 
are continually before waterworks engineers, and though 
these details are mostly rules and formula, which have to 
be accepted without being understood, they will be of 
.great assistance in planning schemes of water supply 
and in carrying out the works 

Climbing in the Bntuh hies II Wales and Ireland 
Wales By W P Haskett Smith Ireland By 
H C Mart Pp 197 (London Longmans, Green, 
and Co, 189s) 

CusiBBRS wiH find this little podeet book an invaluable 
guide to instructive scrambles in Wales and Ireland, 
Mt die large number of fotal acadegts recorded in its> 
pages IS hardly calculated to fpMt other readers the 
znountameering fever On the first two pages of the | 
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book, three fiital Bdls and one severe acadent are noted, 
and the tale of deaths is sustained throughout the book 
To those who are filled with the desire to climb, this 
spice of danger only gives zest to the recreation, and 
the fact that several lives have been lost in attempts to 
scale a certain rock, is a sufficient reason for many 
Lnghshmen to tackle that rock and endeavour to scale 
It In the book under notice, all the essential infbrma* 
tion about climbs in Wales and Ireland is given, with 
thirty one illustrations (by Mr Ellis Carr) and pine plans 
By means of it, the would be climber will be able to 
select his hills and peaks without difficulty, and with its 
assistance he may do in these islands hill climbmg which 
will form no mean nart of a real mountameenng educa 
tion Ihe book is pnmarily mtended for those who 
climb for climbing s sake, hence little attention is paid 
to the geological interest of the rocks and hills described 


LETTERS TO THE EDITOR 
\Th* BAter dess net keld himself rttienstile fir epmtem e* 
pressed hy hss cerrespendents Neither cast he undertahe 
te rehum, er te terrespend with the eenters af, refected 
manuscripts intended for this er any ether part if Natuox 
He netue is taten ef anenymeus cemmmue^ 'i 
The Peedmg Oround of the Hemng 
In hts presidential address to Section D of the Bntish Assoa 
ation at Ipswich, 1 rof Herdman says — 

1 robably no group of animals in the sea u of so much im 
jMitance from the pomt of view of food asthtCopepoda They 
form a great port of the food of whales, and of hemngs and many 
other useful fish both in the adult and in the laiml state, as 
well as of innumerable other animals, large and small Con 
seuuently I base inquired somewhat canfiilE mto their du> 
tnbution in the sea with the assistance of Prof Brady, Mr 
Scott and Mr Thompson These expmenced collectors all 
agree that Copepoda are most aliundant, both as to species and 
mdividuols clnee round the shore, ainongst seaweeds, or m 
shallow water m the I aminan-ui zone over a weedy bottom 
Individu-ds are sjmetimes extremely abundant on tne surfium 
of the sea amongst the plankton, or in shore pools near hi^ 
water where amongst Fnitramerpha, the UatpocUcidte swarm 
in immense profusion , but fer a gathering neb m individuals, 
speaes and genera the experienced collector goes to the shallow 
waters of the Laminanan zone In orto to come to as 

correct a conclusion as potsible on the matter, I have consulted 
several other naturalists in regard to the smaller group* oi 
more ir less fret swimming Crustacea, such as Copepoda and 
Ostiacoda which I thought might possibly be m ctnindenble 
numbers over the mud I have asked three srell known 
speciolutson such Crustaceans—vir , Prof G S Brady, P R b , 
Mr Thomas Scott, F L b and Mr I C 'Hiompsoii, F L S 
—and they all agree in stating that, although mteresUng and 
peculiar the Co^poda and Ostraooda firom the deep mud are 
not abundant either in spttits or m individuals In answer to 
the question which of the three regions, (i) the httoial zone, 
(a) from low water to zo fathoms, and (3) from ao fathoms 
onwards, is richest m small free swimming, but bottom haunt. 
mg, Crustacea, they all replied the middle regioa from o to ao 
fathoms, which is the Laminanan zone and the upper edge of 
the Coralline [Mr T Scott] telli me that oz the reiult of 
bis experience in Loch Pyne, where a great part of the kxdi n 
deep, the richest fiuina is alsrays where bulks ocenr, comu^j; up 
to ebout 30 fiitboms, and having the bottom fbnned of saiKl, 
gravel, and sheila. The fiuma 00 and over sudi bonks, which 
orem the CotaUmesoiie,is much richer than on the deeper mud 
around them On an ordinary shehmig shore on the west coust 
of Sootlund, Mr Scott, who has had g^ experience m collect 
MXjjl^coianders that the nehest firana is usually at about ao 

It saums to me that these three specialists, or expenenced 
coUseton, have not given Prof HerdsMn any inlbrmatioa as to 
Whether free ssnmming Crustacea, such as Copepoda, ate found 
m conskletufak nnmben over the mud or not, as maintained fay 
Dr Murray m his eoochiding remarks in the Summary volumes 
of the Challenger Report, and I propose to aaswar the 
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Hredgins 1--_ - . - - 

w captwi of Dr Momy’s yacht Mubua, and my expencncc 
<Io«a not cowcHle with that of Mcwr* Brady, Scott, Thompaon, 
and Herdmao hor iiutance, m Lodi 1 rae 1 hare alwaya been 
able at any time of the year to edlect m half an hour enonaona 
numbeia at Euthtrim, CalanMt, and NychpkoMtt over the arod 
in deptba of about 70 huhoms or neater Any peraon can aee 
at the Millport Biological Station bottlea filled with theae 
CmataceanatakuimannglehauL ‘nie atomacha of the hemiiga 
ate frequently crammed with theae Cruataceana, and the hemnga 
certainly never ^ thia fond about the Laminanan rone, aa 
angnated in Prof Herdman’a addreaa 
Ihr David Robertson who la one of the best known collectors 
in the country, pomted out years ago that the Lorh Fyne 
hemnga got theu food m the deep water, and attributed their 
fine quality to thia fact Dr Mobertaon authonaea me to aay 
that, thou^ there may be. more apeaes of Copepods m the 
Laminarian rone than in the deep arater, atill the number of 
mdinduala la very much greater in the deep water over the mud, 
aa la concluaiiely prosed oy the Metlusa t work 
Pre^t methodh must, of course be uaed for 1 know of at 
least one inatance in which a gentleman of conaideraMe 
scienbfii repute was piepaied to aay that the free swimming 
Cruataceana osir the mud had completely left 1 och Fyne, he 
communicated hw opinion to Dr Murray, with the lewt that 
the Medusa waaordered to I och Fyne to investigate the matter 
Aa waa expected, the result waa that these Cruataceana were 
found in aa great profoaion ax on any preartous uccaxion 
The result of my experience in I ocn Fyne is that the nearer 
■ ' ' ‘r> the mud in the deep srater the,— ' 

''' and • 

au^e haul bating from twenty minutes to hal/an hour, more 
Copepoda than can be collect^ in the I aminanan aone in emht 
as ten davk 1 base nlso captured hertings by meana of drift 
neta sunk to the Imttom in di^s of 70 and 80 fathoms, and 
their stomachs weie filled with Cruataceana of the same mecies 
as we captured by the nets )ust oser the mud at these depthi 
Aa to the deep mud in I och Fyne not producing a nch&una, 
I may state that in the deepest water the trawl could not he kept 
dowm for a longer time than aht ut half an hour , olherwite the 
deck engine and all othei ipnltancca on board wrould have ftuled 
to famig the net to the surface through sheer aveight, chiefly of 
organisms There waa generdly a certain percental of mud 
preaent, but the bog of the net was generally crammed with 
thousands of AcHtnt which lisc there, along with Petitu 
sefHsmradsatm Htfp^yte Paudalus Ciattfuiit Asadtasts and 
many other iniertetiriles and fiabea 

I have dredged I och 1 yne ayaiemalicallv for months, and 
examined Us fauna from the littoril roue to the greatest depth 
the specimena collected are iiowr beside me and oil the journals 
with the notes are in Dr Murray a possession But I think 
enough has been said to show that die greatest abundance of 
Copepods u not to lie found in the Laminamn or other shallow 
xones, but in the deep wrotcr oser the mud , also that the deep 
mud does possess a aery rich fonna I speak onlf of the 
abundance M the shnse mentioned oiganiams, with which I am 
aveU acquainted I am not a specialist nor a scientific man, but 
I hare Wl a great deal to do with the praetical port of the 
investigatioas which have oasiated Dr Murray in drawing hia 
COndUBOOS At FNANIIKK Tvrbvm 

Millport, Cumbtae b B Oetober 5 

The Toronto Meeting of the Bntiah AHOcUtum 
Am efiort will te mate to hue the meeting of the American 


't^ 


Aseonat io n for the Advancement of Science held at Son Fran 
casM m 1897, so that the memben of the Bntiah Asa 
cross the conttnent, and ymn us there, either before 
oam meeting at Toronto, which many of us hope to 

A HggesSoa of great importance, and dewrvuii.__ 

c onsu l e n Ulo o , eeems to me that the AustrahuMn Aswemdon 
should try to emuige a meeting for the aame year on the Feofie 
coast of America, so that we may all join in the meetnig of the 
American Asa q t h i tlo n at Son Francisco This anil be the first 
meeting of anp of ttese Astociations on that coast, and hence a 
momento ua oetomon 
Idonotknmvh 
riatumj Itttd 
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avUl find them I hare already sent a letter at a rentnre to ttw 
Prasident by hu official title, aa I do not know hu name, m care 
of the Foet master of Mdboumc. to be forwarded j bet peritape 
the Feet master may not know where to sand it. 

I have alto wntten to Mayor Sutro of San Pnmeisoo, odhng 
hit attentaon to it Wm H Hau 

Brooklyn, October 9 

The Theory of Magnetic Action upon Light 
In the British AsMciation Reports for 1893, Mr Lormor has 
attempted to show that a mtufoctory theory of mognetie action 
upon light can be constructed by means of a modification of 
Maxwell s theorv which svas proposed- by Prof Fitzgerald in 
1879 and ht Alleges with speaal emphau (see p 349), that 
hia theory furniihes “a consiatent scheme of equadona of refiec 
non and teftaction, without the necessity of condooing any 


dynamical diflScnlties m the proeeaa * And on p after 
raising objections against a theoiy ongmally tuggettedby Prof 
Rowland, and afterwards fully develop by myielf, he says - 

“But agar ' -- -,__j 

the pure ai 
an interface 

To fully dtstuss the deferts of Larroor 1 resuscitation of Fitr 
geraldx theory would occupy too much apace, and wrould 
necesaitatc the introduction of a Loniidemble amount of mathe 
matKal analysis I shall, therefore, confine myself to pointing 
out that his theory it open to exactly the same otqections as 
my own, vir disfeHhmn^ rfthe taniitnHal emfaueut of eUt&e 
suettoe fttte at ast tstUrfatt 

One of Lormor a boundary conditums (tee p 349) is equivalent 
to the condition that the expression 

r*-' 

should be continuous Now 4VWK k Q, where Q is one of 
the tangential components of the E M F at an mterfime, also 
in unmagnetised media C » o Consequentlv, if accented 
letters r«er to the latter medium, the condition becomes 
O -F 4 *Ca»/«» - \Wtuyftfldt w Q , 
ike tassgeutvU 

Holyport, Berks October 9 

The Society of Chemical Induatry and Abatracta 


At the recent annual meeting of the S 


y of Cfoemical 


and the necessity of curtailing expenbcs by dealing m- 

with the abstiaets I suppose hardly any two of us would qmte 
agree as to what is the rubbuh, Teutonic or utherwnse, winch 
ought to be left out and what it good matter, which on^t to be 
abstracted at greater or leas len^ No matter who w editor 
all of us would abide aa firmly aa ever m thebehef that we could 
have made a betti-r selectKm of articlea for abstracUoo Before, 
however, we set about any further movement m the ducetioa of 
cutting^down abstracts to a mere useleta bat of titlea, I wrould 
hke to^nt out one direction m wdiidi expense might safely be 
curtailed without fear of objectica fiom any quarter All will 
agree, 1 am suie that it is a sraste of money to abstract the 
same article twice I am sue other membm hemdes myself 
must have noticed that this blsmish u not entirely abeent nom 
the Society s journal It should be knowm to every chemical 
babe and suckling, that even very unimportant papara are acme 
Umea published more then once Yet this seems to have 
escaped the notice of whoever is 
of the alatracts Witness ' 


rer is responsibl e for the edituw 

- -the fiillowiiu 60m this ytan 

jaumal -P 389, “Sidphides of C^t and Hick^ A 
Voiien (Eu// See Ckm , 1M5, 13 [4]),’ and ** Qmhtmtsvc 
SMontwa of Nickel from ddbrit; A VUhcis, Butt See 
* *? 9 S. »3 Ul" Now let ua turn to p 534, where we 
find,"Snl^idesi^NiekriaiidCofaalt, A ViHiets,Chs^Mmf. 
i 894 rj> 9 * and on p 509, ''Qualitative Sapaimtioa of Nidcal 
s^CMdt, A VifflusT Caia^ »wirf 7 w 93 i We 

have eobalt and uckd m one case, and nufed and onbalt 
b the other, but the ortidei ttom tb» Butt Sit. Ckm 
are the same as those fiom die Cmpht need , and by die 
same author A still more meonprdienmble example will 
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be faund on eoupwiiie pfh loi and 313. On p. 191 we 
ban a dtoit abetnKt or an trim on petialeam, by A. Rtehe 
and G Holphen On {». 313 we ban a long obouaet of tbe 
MUM atdde. In one coee it la given nnder puUiUUtv* anpnie 
dientbtty, in the other nnder auatUiUtn* otsanic chematry 
Yet the nteco *- ^ - ' " “ —' 

*»94. Jib 


r attatMUUtM am 
btheiome—“A/iUm CA/m., 
s, thereforei the abanacta are not 


nn ptmored firom dUhrent Joarnals 

1 vronid mggcrt, then, that the fint refom whkh the Editing 
WBinittee eSght inabtate in carrying out their aeheme of re- 


abetttcton who ate to deal n__ . 

whan it ocentg in different puMieatiooi. Jamiv HRNniiicK 
Ghugow, October a. 


boeeiea named abon Our ipeeimen, the type of the genua 
OmdirtMitaiUs ibaaded by EytM in 1851, m jardine’v “ Con 
tribntions to Ornitholoey,’'^ on a akin from an unknown 
locality, formeiiy in Lora Derby’a muaeum, haa evidently been 
examined byjpk Sclater, for ita label beoro, in the well known 
calligra^ilea of that diallnguiahed authority on thit group, the 
name D m dnx tt a ti u itmminckt The difficulty 1 have m 


ooctibiiig onrapeeunen to that apedea u, the canoe of thix note 
According to the fifteenth volume of the “Britiah Muaeum 
Catalogue of Bitda,” by Dr P I- Sclater, the genut, con 
taina but two apeciea, D itmmtntkt and D dtvUUi, which, by 
hia key on p. 140, are diatinguUied from each other, the ibriner 
by hanng " blacklih croaa-banda” on the belly, and the latter 
mving tuU region *' uniform brown.” On coi^ting Eyton's 
iwiginal deaeri^ton in the '* Contributiona to Ornithology,” I 
can find no mention of any croaa-banda on the belly t for there 
are none on the akin, which la apparently that of a mature 
bird. In looking up next the deocriptiott by Lafreo- 
nave, in the Recede Zoologie” far 1831, of hia /> ttm 
mbtMt, to which Dr Sclater haa relegated oa a aynonym 
Eyton’a D capUeidtt, I read —“ pectoni, ventnaque 

pfumia totia nmbrinia, in medio moculA trfauiguUn elonj^ 
nivea nigro marginata notatia, ventm moculia atnetia, fere 
lineanbuat aobcudaUbua pallide rufeocentiboa, albo late, 
fuaooque onguate vittatia. ” Theae worda, aa I interpret 
them, make no mention of the preaence of crooa-bandk on the 
belly of D Ummintki, while the latter half of the quoubon, in 
repud to the under tail-coverta being pole rufoua, with broad 
white and narrow foocoua apoto, doea not apply to D tafUetdes, 
for the type-alun before me preventa no auch cbaractery. The 
pUte lUuatrating Lafteanaye’a deocription of the firat mentioned 
bird {be rwA ) ahowa ita breaat apou to be much narrower, 
though not linear, and ahorter than thoae m D oMbida, while 
the apota on the feathen on the upper part of the bell] 
hardly be termed “ ferelinearibua,” which they are,' 

Z> The lower belly in the plate, •' 

umbii^” aboara, juat oa in the laat menbooed k _,- 

degde croaa-band It would appear to me, therefore, that D 
le^OtUu, Eyton, can acaicely be D brnmincAi, Lafir, while 
the latter difM nom Z> dtvlUit {<d which I regret our muaeum 
doea not pooeem a apecimen), and, I take it, firem D cafUatdit, 
by Ita amallcr and narrower throat apoto. The aubcoudal 
cnameteni aeparate D tt^tbidu fiom D ummimAi, and 


'The Mttaeama, Liverpool, October & 


It nay be of oome intereat to note that Qdlletet and Mathioa’ 
Law of Piametera,” in oombinatioo with aay ngpe t le n of atate, 
ouch aa Von dec Waalt’, wUeh appliea to the of coexiat- 

once ofttiaid and v^xar, ooppHea on (eeapM^eapreaeioa fx 

♦Km waMMlwaM in fMaMliri ctf a VBIMMIC At AltV fl^BUEMCAlBtA T ill tllA 

known 
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Let >, or and T denote the pteeaure volume and afaoohitc 
temp^urc of unit moM of the anbetance. Aeeocdiiig to Von 
der waala’ original equatioa of atate, we have then t—- 

If «i, V, denote the roots of this cubic in v, we have i^- 




(i.) 
.(«.) 
fill.) 

lure, ti^ eqMbona give, whra we put / equal to the_ 

vapoor-pieaaare comnaoidmg to tbu temponature, three valuea, 
rh> v’r two of winch (lay p, and denote the volnmea of 
unit mam of the mbstonce in the atatea of aatuiated vapour and 
“saturated’ liquid at this temperature Acconlingly, 1 and 

~ denote the denubex of the subotance in theae atatea, ami the 
*’a 

law of Cailletet and Malhuu, above referred to, enunemtea that 
the arithmetic mean of theae denaitiee can be very fidriy repre¬ 
sented oa a linear function of the temperature Thermic we 

"1-+ « pT ... . (IV) 

r/,r, 

where p denotes a linear function, ahooe two conatanu are 


(V) 


*«RT(I - ipT) - opTd-ipT>* 

' ■ <»pT 

Thh, result vmply aroonnu to the foUowing — 

If we fix the temperature T of a vapour, then the maximum 
vapour prevMire at thie tempumture is completely ^ermmeil, 
it 

f * KT) 

Similarly the sum of the densilica of ealuiated vapour and 
liquid in conlorl with It u determinate if T is fixed, and thus 

J -t- i = PIT) 

hiquaboo (v ) shows that tbe former function ia known if the 
larter be known, and aa Cailletel and MathiOk have shown that 
the lattar K very approximately linear, we con give the form of 
F(T). 

Tbik reault, however, is not of any practical use unlevt the 
equaboD of slate does real y apply with good a|mroximaboa to 
the region of liquid and vapour K O Donnan 

Holy wood, Co Down 

Coloura of Motber-af>Pearl 
In numecouk text books the eokmra of nufthet of pearl ate 
included amongst nhenomena of colour urodneed by striated 
suriocea, and though it la conceded that onlya part of the ooloar 
if due to tbu cause, that port u generally assumed to be, at any 
rate, on appreciable quantity Experiment will show, however, 
that snob w not the ease When the cotowr prodnoed by Aa 
atriatlMU b viewed m an impresakm of the peotf on aaidiag-|» 
or griarine it fa, viait^ though it ia tobdly ^ re n t toc htiifeet 
from the iridescence of the pearl itself, m which the tiiqf con 
tribution of colour from the atnatiooa h comfijetely o v e r powered 
by that due to another cenae In white mothcr-oitpeari the 
stnadoaa ate often aa cloae tonther aam ctrioored vanetiea, and 
at cetlaitt anglea, when view^ tqr light from a defined aouroe, 

there ia a Httfe cirionr viriUe in the Mute medmena) JnM aomnA, 
and no mere, ia contributed by the ibAriana of the ootoaoM* 
Igudme^ ea may be ahdm by viewing a {dece under the 

foatWKentthkkiMMorgipstecopacRy of the fauninte. It ia 



630 


NATURE 


[October 34, 1895 


thew bumaie whidi, utiiig u “ £lni«," give me to dl the colour 
of nacre, enctiqdly, and the pbeaotae n o n ihould be mchtded 
ammigrt thoae of eoloura from filma,” and not from “ itrkted I 
turhcea,” the latter being merety incidental, and for all piactieal j 
purpoeei contnbating nothing td the eflhct 
^ ^ C r Bbnkav 


A RATIONAL CURE FOR SNAKF BITE 
T^HEN It was established beyond dispute or cavil 
* V that the serum obtained fttm animals, immunised 
against bacterial infections and intoxications, possesses 
in a marked degree antitoxic powers—as distinguished 
from antibiotic powers—and that such serum when mixed 
in a test tube with the bacterial poison in question will, 
so to speak, neutralise the toxic efrects of such poison, 
however dwly, it was merely a question ot time, 
opportunity, and patience that attempts would be made 
to extend the principle of serum immunisation to other, 

11 non bacterial, poisons Ehrlich was the first to show 
us the way He gradually accustomed animals to with 
stand comparatively large doses of abnne, ncme, and 
robine, three vegetable toxincs, all belonging to the 

R of proteines, reacting as albumoses or globulines 
t manner he produced in the animals a relative 
immunity, or perhaps more correctly, a tolerance He 
found that though subcutaneous inoculations lead to 
better resits, that this immunity can be brought about 
also by feeding In whatever way the animal is prepared, 

Its serum eventually acquires specific antitoxic, immunis 
ing, and curative properties It was thus demonstrated 
that the wonderful discovery of Behnng and Kitasato—for 
which Behnng, however, claims the sole credit—has a 
scope much wider than at first was dreamt of Behnng 
himself, to begin with, explamed the action of the serum 
as uitibiotic or germicidal but it soon became evident 
that, though when mjected mto the animal body it causes 
the destruction and death of the infective fathogenic 
organisms, nevertheless its chief action is ‘vitally” anti 
toxic t or workmg w ith the tetanus toxine alone, separated 
from the bacilli wmch produced it, its deadly efieas can 
be readily neutralised by a few cubic centimetres of a 
powerful scrum And if we remembei that 33 milligram 
of tetano toxine would represent the fatal dose for a human 
being weighing 70 kilcgrammes, then we can get an 
idea as to what extraoidmanr changes must have been 
produced in the serum, or rather in the blood and tissues, 
of the immunised animal, to enable its serum instan 
taneously to remove the lethal effect of the toxine The 
only poison comparable to tetano toxine in \ irulence and 
rapidity of action is cobra poison, and it also resembles 
chemic^ly the bactcinl toxines, reacting as an albumose, 
though for the sake of accuracy it must be mentioned, 
that the poison of tetanus has been clearly shown by 
Bneger, ^hn, and bidney Martin not to be an album 
inous body, and that possibly most of the bacterial 
toxines may turn out not to be albuminous substances 
Still, so fiu- as our present knowledge reaches, cobra 
poison and other sime venoms arc chemically closely 
allied and analogous to the “ toxalbumms " of bacteria 
It had also b(«n demonstrated by several observers,‘ 
that by means of oft repeated injections of small sub 
lethal doses of snake poison (rattlesnake, cobra, or viper 
venom) the resistance of an animal against the poison ; 
may gradually Jfe mcreased considerably, it may be 
rendered "giftfest,” to boirow a German expression In 
foctj all the meuiods used for inducing a tolerance 
aranst tetanus poison can be shown to woik in the case 
of cobra poison (this is the poison generally employed) 
Thu* Caunette, whose work in this ime follows directly 
t Ksmliwk rM iSai toL im. Nos 
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that of Sewall’s and of the writer of dits article, hat shown 
that a so called immunity can alto be produced by 
gradually increasing injectuma of poison attenuated by 
heat, iodine, tnchlonde tff lodme, hypochlmde of cnlaum, 
&c, m ftud, the analogy it complete. (tom thu stage, 
at which others had alr^y arrived, Calmette went ahoKi 
with Phisalix and Bertrand Having previously attempted 
both to prevent and to cure the effects of inoculation xmth 
cobra poison by means of chlonde of mid—wherein, how 
ever, as shown by the writer,* he fiuled—he directed his 
attention at once to the serum of unmunised animals, and in 
February 1894 he showed, before the Soadtdde Bwlogie^ 
that on mixing cobra or viper venom with small quantities 
of serum obtained from an immunised rabbit the deadly 
effect of the venom disappears, a foct at once confirmed 
by independent observations of Phisalix and Bertrand 
In May 1894 and in Apnl i89t, C^ahnette published two 
concise papers in Pasteurs Amuties, containmg a foil 
account of his results These, briefly summarised, are as 
follows (i) The serum ot an animu immumscd against 
snake poison (he used poisons of the following snakes 
Naja trtpudtoHS and Majt, Crotahu durusut, Botkroft 
lanctoltthu, Cerastet, Pteudtchis porphmaau, Hofio 
c^kalus turtis and varugatns, Acanthtfis antarcHcay 
Trtmerfsurus undts) possesses properties similar to 
those which the serum of animals immunised against 
tetanus ind diphtheria possesses (3) The serum of a 
rabbit immunised against cobra or viper venom acts 
equally well against any of the other poisons, t e there ix 


no sprcificity of action, as judged by tne species of snake 
(3) The serum possesses not only neutralising properties. 
when mixed with the venom in a test tube, but possesses 
also marked immunising and curative properties, te 
poison injected aftir previous serum administration be 
comes powerless, md serum injected after previous 
poison idministration neutralises the effects of the poison 
in the animal body, even after the symptoms of intoxica 
tion have already aet in Naturally tne effect depends, 
on the degree of imniumtyof the serum giver and on 
the proportionate amount of serum used (4) The im 
munising effect produced by serum injections is not so- 
lasting as thnt produced by direct iniections of the 
poison, 11 scrum injections are incapable of rendering 
animals giftfest Calmette alludes to other matters, but 
since these are of secondary importance and stiU debatable, 
and not directly related to the subject of this article, we 
must pass them ov rr 1 here is, however, one point which 
must be mentioned, since it is one affecting the whole 
pnneiple of serum immunisation He states that he has 
succeMrd in producing a “ Oiftfestigkeit ’ by means of 
repeated intravenous injections of hypochlonde of calcium, 
and that the serum of such ” cUonnated animals will 
neutralise in the test tube at least, the effects of cobra 
poison Roux elsewhere mentions* that the serum of 
animals immunised against tetanus or rabies is ciqiable 
of neutralising snake venom and of protecting other 
ammals against subsequent intoxication with cobra poismi, 
and that rabbits vaccinated a^nst rabies can sntnstand 
four to five times the lethal dose of cobra venom, and 
also that abnne serum will counteract the effects of cobra 
poison, and cobra serum those of abnne. Calmette goes 
so for as to sxy that an animal vaccinated against abnne 
may acquire a relative immunity against diphthena, 
ncme, and anthrax If this be so, we shall have to 
modify our views as to the specific action of antitoxic 
serum, 1 e the first prmaple at serum therapeutics We 
require a number of ccmtrol oburvations before we can 
accept these remarkable sutemenu, partial contradiction, 
they have already received from Germany, * and the 
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wrilti'i own M qtc nm enta, so fer at lenst, do not lend 
mocb support to them So long, however, as the trfiole 
question of this new treatment, striking though it is in 
Its results, is stiO a mystery to us, we omnot afibrd to 
push aside observations because they seem improbable, 
or because they are contradictory 

Calmette asserts also that the fredi serum of Naja 
tnpuAtms (a species of cobra) possesses to some degree 
at least immunisuig properties, and, as we shall see, 
Pnseri beats him out in this, by staung that fresh 
serum of poisonous snakes posimsses strong antitoxic 
and proteimve properties, not only against their own 
venom, but also against that of other species D D 
Cunningham* and the writer* however, in InditL in 
variably huled to obtam antrtoxic or immunising effects 
with cobra blood or serum, although the writer succeeded 
in keepmg the effects of cobra poison in abeyance by 
means of the blood (or serum) m the Varamu Benga 
ItnstSt a large heard which is naturally strongly resistant 
agamst cobra poison 

These are the chief results obtained by Calmette and 
knowing the dilGculties of working with such deadly 
pmson as cobra pmson venom is, and the innumerable 
niilurea which accompa^ it, the writer is able to appre 
cute the success of the French author, all the more since 
he himself foiled while working on the same Imes where 
to succeed seemed sunply a matter of course Recently 
these French observations have received entire conffrm'i 
turn in their leadmg points by Prof Eraser of Edinburgh 
and the writer may be forgiven for stating here that 
though he took up the control of Calmette s work with 
strong bus agamst the latter, he folt himself forced 
already before Fraser’s communications appeared to 
acknowledge the correctness of the woi* done at 
Pasteur s Institute, so for as the antitoxic and immunismg 
properties against cobra poison of serum obtained from 
ammals treated with that poison are concerned He has 
not, however convinced himself that hypochloride of 
calcium can immunise animals, or lead to the formation 
of an antitoxic serum hriser’s contributions, though 
merely confirmatory are of great import mce since they 
contain unquestion ible proof of the truth of what must ! 
have appearod to all except a few shrieking "zoophilists 
to be striking and surprising revelations The credit 
however, of the discovery of a cure for snake bite in the 
laboratoty at least —belongs solely to France Having 
discussed Calmette s work more folly, we can speak of 
Fraser’s experiments in a few words , but thereby we do 
not wish to detract in any way from the mtnt which 
duractenses his researches 

Fraser* worked with venom obtained from the Indian 
cobra, three speaes of rattlesnakes {Crotalm homdus, C 
adamamteiu, C durutus) the copper head {Tngono 
et^kalus contortrtx\ the Australian black and brown 
snalces, and an unidentified Diemema {Ptmdecku 
rtacus and Dtenuma suptraltosa), the African pun <tddcr, 
night adder, yellow cobra, and " nnkas " ( Vtpem aruians 
Atpidelaps lubncMS, Naja Aaje, Sefi^dim h^mackairt) 
He immunised his animals by the usual method of 
minimal subcutaneous inoculations or by feeding, against 
t^ veomns of some of the snakes mentioned, and then 
esublished (a) the strong speafic antidotal properties of 
the serum cd these vacanatM animals agamst the poison 
with w^ich they had been vaccinated, and (^} the vicanous 
anudotal properties tgamst the other puisons Ihis 
serum he obtained m a diy, pulvensable condition with 
out any appreciable loss ot antidotal power, but we can 
hardly forpve him the hybrid and barbanc name “and 
venene” which he appbes to it He confirms Calmette s 
results m almost every point, so that there is no longer 
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any doubt left as to possibihty of a successful cure against 
snakebite, especially as by 00^ observers, {hd cumtive 
imection was shown to be efficauous when the symptoms- 
ot intoxication had already set in, and as the expert 
mental animals used were highly susceptible to the 
poisonous action of serpenu venoms, while man is weigbt 
for weight much less sensitive than a guinea pig or a 
rabbit True, Fraser has generally worked with com 
poranvety smidi lethal doses this possible objection is. 
however, met by Calmette s results, which were obMinea 
with much lamr doses, and which therefore allow us to 
judge fovourably of the practical application of the serum 
tre-Ument The final verdict must, of course, depend on 
the success or failure following the use of the serum in 
cases of snake bite, and it must be remembered that,, 
stnkmg though our laboratory results are with tetanua 
antitoxme, so for the success obtained with acute cases 
of tetanus in man is disappomtingly sinaUy as the 
writer has shown elsewhere' Yet here we have a 
ration'll method of treatment, ind the promise of almost 
certain success wc must now look for facilities and 
opportunities of trying the cure In F mice they have 
already begun to manufacture this antitoxic serum in 
larger qumtity, and Calmette wntes that he has im 
munised a horse and is ready to supply the remedy, 
-md Fraser also has higer animals under treatment 
No doubt India will not delay in carrying out the 
necessary arrangements for procunng what after all, will 
be an imperial benefit 

1 he vicanous action of the immunising venom serum is 
surprising and may find an explanation m the similan^ 
of the physiological action of the vanous poisons used 
They are ill poisons which cause death by acting on the 
central nervous system, especially the medulla, the animal 
dying tom respiratory f iilure with sabvation, retching, 
&c And It IS quite possible that chemically similar poisons 
which, according to their ac'tion on the anunal body, be 
long to one physiological gfoup, have the same antidote 
It would therefore be interesting to test the antitoxic cobra 
scrum on the poison of the Daboia which, according 
to Wall Cunningham and others differs essentially in 
Its physiological action for whereas cobra, crotahis, and 
viper venoms are paralysing, medullary poisons, the 
poison of Russell s viper produces veiy varying sympitoms. 
in some cases convulsions m others pinlysis and 
asphyxia m yet others violent convulsions followed by 
paralysis Daboia venom undoubtedly contains a tub 
stance capable of produemg the most violent convulsions, 
especially in birtls their occurrence depending on the 
size of the animal and on the amount of poison injected 
It would indeed be more than a surpnsmg revelation, if a 
serum which is capable of acting as an antidote to a 
paralysing toxine were also cap^le of neutralising the 
effects of a toxine of opposite physiological action 

The vicarious antidotal action of venom serum must 
appear all the stranger and more contradictory if we re 
member that not all poisonous snakes are “giftfest against 
the poisons of other different species Waddell* has 
shown that the venom is neither a poison to the snake itself 
nor to members of its own specif but that cobra poisosr 
IS fotal to some, if not perhqps to all, poismious snakes 
It will certeinly kill the Trtmereturut erytkrttna, and ,jui 
the writer’s expenence also the crotahis, while according 
to Fayrer the Bungarus readily falls a victim to the 
bite of a cobra This being so^ why should the antitoxic 
serum of an ammal immunised against cobra poison 
be active against rattlesnake venom, when in an expen 
ment recendy performed by the wnter, a strong and 
healdiy crotaius succumbed to five millignunmesof cobra 
venom ? Lastly some wnters, Fraser included, assume 
that the immunity of poisonous snakes against their own 
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poison depends on self immunisation, called forth b> swal 
Jomng their own venom or bj'repeatedly inoculating them : 
selves Thu u highly improbawe, if ae remember that 
some of the innocent sn^es are \er) resistant ajj^iut 
cobra poisim, as, r r, the P/fvu mueotus and the 
donotfu ma/nx, and also that, as the anter has shown, 
the Varatuu Bengaitnut u possessed of a marked 
ttderance, and that, accordmg to Fayrer other species of 
Vartutut survne the bite of a cobra 34 to ^ hours 
Jourdam further gives a list of four innocent snakes 
a hich arc immune against v iper venom In a hat manner 
■ire we to account for this immunity ? Interesting ohser 
\ations on the poisonous nature of serum of innocent and 
poisonous snato are also found in Calmette s paper of 
April 1895, which, while rendenng Frasers theory still 
more improbable, do not assist us in clearing up the 
mystery The eiqilanation must be left to mture re 
searches, for the present are must be thankful for the 
promise which the researches of Calmette and Fraser 
hnie gi\en us of allaying nn almost national calamity 


SCIi.NTII-IC kNOVI LEDGE OF THE 
ANCJPNT C/fINFSF 

*T*HE question of China has been so much to the 
* front lately that in article which appeared in one 
of the August numbers of the Rn ue SaenhfiqtUt on the 
knowledge of science possessed by the Chinese, seems very 
A pnpot It cannot be denied that the Chinese of the 
present day haie very elementary ideas on any branch 
of science 1 his howeier, uas not so formerly 

In early times, as for back eien is 3000 bc we find 
that saence in China had reached a foirh advanced 
stage Fhe Chinese possessed undoubtealy a great 
knowledge of istronomy inscriptions haie been found 
which proie this In the Chou King, a book of records 
we read that Emperor Yao who reigned 3357 RC did 
much to advance the study of this science He ordered 
his astronomers to observe the movements of the sun, 
moon and stars, and showed them how to find out the 
rommencement of the four seasons by means of certain 
stars We read also that he t<dd them that a year 
consisted of a little less than 366 davs, and as he divided 
the year mto lunar months he taught them the years in 
which the additional lunar month ought to be included 
It IS also known that the Chinese bad the uinual calendar, 
that they observed the planets Mercury, Venus, Mars. 
Tupiter, ^tum, and were able to calculate eclips^ and 
knew the difference between the equator and the ecliptic 
It IS quite probable that the ecliptic was not known of 
before the Mussulmans occupied the Mathematical 
Tnbunal, which they held for three centunes 
We see, Uierefore that the knowledge of astronomy was 
very extensive With regard to the mendum, it was 
apparently unknown to them M Chavannes, who is at 
present Professor of Chinese at the College of France, 
says that it is not mentioned in any astronomical book 
As substitute a certain star was observed at the same 
hour, according to the times of the year, note being taken 
of Its positions with regard to the hionnn 
'Astronomy has always been closely connected with 
astrdt^ % means of astronom) the time was 
ascertained for the numerous public cerenumies 
recorded h the Imperial cale n da r , it likewise regulated 
the affiuit^ the Government But the calemfor has 
long sinca Aased to be used for this latter purpose, and 
the nttginty of the Chinese population merely look upon 
It as a mgaas of conbnuing the mysterious ceremonies 
and oracles connected with the diftment positions of the 
(danets It is ordered in the ** Collection of the Laws,” 
that at eadi eclipse, ceremonies should be gone through 
to deliver the ecIipMd sun or moon At this time there 
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fore, an alarm is sounded on die drums, the mandanas 
arrive armed, utter many obJnrgationR and thus dchver 
the endangered bodies 

In the seventeenth century, certain Jesuit missionanct 
arrived in China On seemg the low state mto uducb the 
Mathematical Tribunal haoifoUen, they offiaed to hdp it 
They ftiund an observatory containiim many matruments, 
which shows plainly that this branch of science had at 
one time reached an advanced stage This decay of 
saence is not to be wondered at when we remember 
that twenty two dynasties were brought on dw throne 
by actual revolutions Nor is this decay confined to 
astronomy According to the anaent books and 
tradiuoos, we find that various hranches of saence had 
reached a high dupree of culture 

The Emperor Kang hi, who reigned m the seventeenth 
century, had a great love of study him se lf and 
endeavoured to advance the general education m Chma 
The Jesuit missionaries instructed him in geometry and 
physics He translated some text books into Chinese 

The Chinese have generally been credited with the 
invention of gunpowder A certain document has been 
found however, by Archimandrite Palladius, a Russian 
sinologue, stating that m the mnth century a Peman 
regiment, under the Chinese sovereign, made Ipown a 
material similar to wild fire, which was afttiadrils used 
for fireworks 

A^nrently chemistry has never been studied, unless 
by a certain sect, the Tao tse, who spent all thar tune 
endeavounng to discover the philosopher s stone and the 
elixir of hfe 

The Chinese have not a great knowledge of geology 
The mines have been worlmd without my machinery, 
and are not very deep, therefore fire damp has rarely 
been the cause of destruction Coal was extracted at 
as early time as 300 BC in the dynasty of Han 
Although the mode of extraction was very primitive, 
enough was obtained to satisfy all wants 

About 1861 the Government handed the exploration of 
the mines over to American prospectors The work, last 
ingfrom 1863 64, was directra by Prof PumpeUi, who at its 
termination sent the Emperor 1 report and a tium of the 
coal fields The Smithsonian Institute of WaMington 
have had these documents published, they have also 
appeared in the diplomatic correspondence of the 
United States (1864} Later on, Baron de Richtofen did 
similar work and found that the coal fields m China 
are even more extensive than those in North Amenca 

Research work has not been earned for in natural 
science In loology their classifications are quite wrong 
The drawings in romimeal and botanical books can often 
scarcely be recognised Their most anaent work on 
botany dates from 3700 B r and is a treatise written by the 
Emperor Shen nung it is merely enumerative Another 
work, the “Rhya, dates from 1300 RC, and shows 
signs of progress The " Pen tsaoc' an encyclopedia, is, 
according to M Bretschneider, of little value 

rhis Russian investigator spi»ks of the Chinese as ftd 
lows “ It IS an undemable fiurt that the Chinese do not 
know how to observe, and have no regard for truth , theur 
style is neghgent, foil of ambistaties and contradictions 
teeming with marvellous and cmldidi digressions ’ 

However, in a more recent communication, M Bret 
Schneider retracts his words, and says that it is mme 
that the Chinese will not observe, than that they can¬ 
not, for Lichi Tchen, author of several interesting 
pamphlets, brings fbrward many fimts concenung 
cultivated plants 

Widt remud to medical science, it is very elementary 
OccasKmaUy here and there a saccessihl doctor n to be 
found This lack of knowledge IS not to be wondered at, 
fM-Buddhism forbids dissectum of bodies. Inthetemple 
of Confufous a bronse figute is to be found, on winch all 
the diffhren* uarts are inariced where the nrgical needle 
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may M appbed Thu needle it practically the only 
iqatroment lued m the pn^sion 

The height of avBbation in China waa reached at the 
end of the reign of Kang-hi Thegnuiual decline it 
ttqipoted to have commenced with the Tartar domination 

THE FLORA OF THE GALAPAGOS ISLANDS 
'p\R G BAUR’S theory of the origin o£ the Galapagot 
Islandt it too well known to need explanation here, 
yet it may be briefly deiimated the theory of tubiidence. 
He aiguet that die itlandt were formerly connected with 
each other, and at an earlier period with the American 
continent. It it alto almottneedleas to tay that this theory 
has met with an exceedingly hostile reception , few in 
deed accepting it, even as restricted to a former union of 
the islands themtehes. The publication of an account 
of the botanical collections ^ affords an opportunity 
of examining this theory from a botanical stand- 
pomt For the purposes of the “Botany” of the 
CMalltngtr Expedition, and ever since the publica¬ 
tion of that woik, I have collected all the data coming 
under my notice bcanng on the dupersal of plants to con¬ 
siderable distances^ w ind, water, birds or otMr creatures 
excepting human llie evidence thus collected sufficiently 
accounts for the vegetation of low coral islands, and the 
littoral vegetation of widely separated countries , but it in 
no way helps to explain the vegetation of the enormously 
distant islands of the Antarctic seas, for example, or that 
of the islands of the Galapagos group, to give another 
instance 

But these arc not parallel lases , they are the two 
extremes in the amount of differentiation m connection 
with isolation 

The biological phenomena of the Galapagos Islands 
left a deeper impression, probably, on the nund of 
Darwin than those of any other port of the world he 
visited, and doubtless had much to do with his Uter con¬ 
ception of the origin of speaes The feet on which he 
laid special stress was that the genera, to a very great 
extent, were the same in all the islands, and the species 
different in each island Dr Baur's much more exten¬ 
sive xotflogical and botanical collections and observations 
confirm and emphasise the correctness of the view of his 
illustrious preacccssor of fifty years aga Darwin 
specially refers to the existence of different species or 
races of tortoises and mocking-thrushes in many of the 
islands, and Baur’s examination of the lizards of the 
genus Tropidurus, from twelve of the islands, reveals 
Uie same condition of things The botanists bnng for¬ 
ward Euphorbia itnunea in illustration of this pheno¬ 
menon. This species was described by Sir Joseph 
Hooker from a single specimen collected by Macrae in 
Albemarle Island, ana the author remarks that he 
“ knew of no species with which to compare this highly 
curious one " Di Baur collected it extensively m eight 
of the islands, and the specimens from almost every 
one of them exhibit distmet racial charactenstics. Aca- 
lyPha, a genus of the same natural order, presenu 
somewhat more pronounced variation in the different 
islands, which some botanists regard as of ueafic value, 
other botanists as of varietal value only. Whatever status 
we give these forms, the flora as a whtfle is a most in 
stiuctive and convinang illustration of evolution 

A remarkable peculianty of the Galapagos flora, as an 
insular flora, is the almost total absence of endemic 
genera, for the two or three genera of the Composite 
restricted to the islands are so closely allied to Amencan 
genera as hardly to count as distinct Indeed the whole 
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flora IS so thoroughly American that apart flom geolo¬ 
gical difficulties. It might be regarded as a diflbreaBated 
remnant thereof rather than derived therefrom, after the 
supposed elevation of the islands. Analogous coiMlitioM 
and phenomena are repeated in the deep vallm of the 
great mountain diains of northern India and western 
China, where, in neighbounag valleys, the genera are to 
a g^t extent the same and the uieaes different 

Ketumiiw to Dr Baur’s extensive botanical collections 
from the Galapagos, it may be menlKmed that they 
yielded about a dozen new species belmiging to the pre¬ 
dominating genera 

Looking at the composition of tho Galapagos flora, 
especially with an eye to the probabilities of tne transport 
of the seeds of its consutpents, combined with prnent 
conditions. Dr Baur’s theory seems deservmg Of more 
serious consideration than it has hitherto received. My 
very slender knowledge of geolc^ alone prevents me from 
taking up a more decided position 

W Bottinc. Hemslev 


THE LATE PROFESSOR HOPPE SEYLER^ 


Hoppt Seyief*s Work tn Berlin, 1850-54 and 1856-61 

I T has already been stated that Hoppe selected as the 
subject of his inaugural dissertation some observa¬ 
tions on the structure of cartilage and on chondnn* 
Chondnn had been first separated and examined by 

{ ohannes Muller,* and afterwards by Mulder and bonders, 
’ursuing his study of the chemical reactions of the so- 
called chondnn, Hoppe in 1852* desenbed its Imvo- 
rotatory property, and showed that when decomposed 
by long boiling with dilute mmeral acids it yields leuane, 
but neither glycocme nor tyrosine Still directing his 
attention to the connective tissues, Hoppe in the flaw¬ 
ing year published a valuable and interesting paper* on 
the structural elements of cartilage, bone, and tooth 
Virchow hod shown* the possibibty of isolating the so- 
called bone corpuscles, lloppe now alleged fticts which 
seemed to prove that the lacunm and ranaheuh of bone 
are Imed by a tissue resembling elastic tissue, and are 
left surrounding the bone cells when decalcifira bone is 
boiled in a Papm’s digester Ebetending his mvestigation 
to toot]^ Hoppe studied the chemists of the orgamc 
basis of dentine, and isolated the “dentinal sheims,” 
which he showed to corrc&ptmd structurally and chemic 
ally to the more internal portion of the ground substance 
of bone, which may be separated as a distmet investment 
bordenng the lacurue, auutliculi, and Haversian canals. 
There can be no question of the important bearing vdiicb 
these early histologic-cbemical researches had upon the 
development of our knowledge of the relations and 
amities of the connective tissues, attention has been 
drawn to them for this reason, as well as because they 
differed somewhat in their scope and method from the 
work with which Hoppe afterwards mainly busied 
hunself 

Passing over three interesting papers on auscultation' 
and commumcations of minor importance on chemical 

lln ihaSriiaaBitaty iwM wbuli 10^,140 aM scM^losbaaTO 
biSeau In thi. wav hi. podto aa^^ew during Ub laB haW- 
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to the first tn toe kmg senes td valuable contnbubnts 
which Hoppe made to the jAysiological chemistry of the 
blood This short paper of ool^ two pages was published 
m i8s7, after bis return to Berlin, and consisted of a pre 
liminaiy communication on the action of carbonic oxide 
on the blood' In this paper he announced that c ubonic 
oxide so afiecu the colounng matter (at that tune desig 
nated Hamatoglobulm by Hoppe) as to render it incapable 
of fulfilling the function so important for the Uood as 
well as for the whole organism of acting as the earner 
of oxygen Simultaneously and independently, Claude 
Bern ira' had observed the same facts as Hoppe and 
had shown in addition that when c irbonic oxide acts upon 
blood It IS absorbed ind displaces oxygen Although 
his analwical data did not bear out the issertion Claude 
Demaro stated that for each volume of oxygen displaced 
one volume of carbonic oxide is absoibed a 1 elation 
which was afterwards shown to be actunlly correct bv the 
fine investigation of Lothar Meyer As will bt after 
wards stat^ it was however Hoppe Seyler who in I 
1865 after Stokes beautiful researches on the reduction 
of o\y haemoglobin fum shed the complete cxplinition 
of the way in which carbonic oxide exerts ts iction on 
the blood and ts colounng nutter ind pliced m the 
hands of the medical junst a method of distinguishing 
between blood which has been rendered flond by carbomc 
oxide and blood which owes its red arterial colour to 
oxygen 

Ihe year 1857 witnessed "ilso the publication of the 
first < of a senes of researches on the proMity which 
many of the proximate pnnciples of the body possess of 
rotating the plane of polaiisation Biot had oiscovered 
that albumin rotates the pi me of polansation to the hft 
and Bouchardat and A Becquerel had endeavoured but 
without success to base upon this discovery a method for 
the quantitative estimation of albumin In his first paper 
Hoppe showed (1) that as was to be predicted the 
rotation produced by a solution of albumin was stnctly 
proportional to the amount of albumin in solution and to 
the thickness of the stratum traversed by the 1 ght ('*) 
that albumin existing in a state of solution in t liquid 
rotates the plane of polansat on of light almost exactly as 
much to the left as an equal percentage of grape sugar 
routes It to the right In the same vear (1857) and the 
year following Hoppe publshed other ^pers on the 
routory properties of other oiganic proximate principles 
of the animal body * 

With his hands foil of onginal work with the chemical 
laboratory of the Pathological Institute to direct busily 
helping the students who were attracted to work under a 
teacher foil of enthusiasm and ability Hoppe yet found 
time to publish n 1858 the first edition ot his Hand 
book of Pbysiologico Chemical and I athologico 
Chemical Analysis * The only work at that time in 
existence which fulfilled the same object was the very 
usefol work of Goiaip Bexanez of which the first edition 
appeared in iSjo the second m 1854,' and the third and 
last in 1871 Hoppe Se> lei's book was wntten on lines 

1 Hoppe, Usher d a B nw rkuna dai KohlaiKUKiRaan auf du Hlaiato 
tlobtil n VorUuli^ Mmbt I ngVrchowa^rvfcv wd x (1657) p 
^||i|CUuda^Bafnard aur lea affcM dai aabauncaa louquea at 

* Lothar Hefa Da wgro^^aydo arbmu alitcto Daaan In 


many new mtthods, the results of^ engmal teteerchee 
of lU author, as, for example, on the lotstoty pnpemet 
of vanous onganic bothes, on the polenmetnc estimatioa 
irf albumin and milk sum, on uie colortmetnc esttm 
ation of the blood colounng matter, on new methods of 
blood analysis, &c Personally, the wnter is greatly 
indebted to the first and the subsequent edittons of 
Hoppe Seyler’s work and ig saying that it has exerted a 
powerful and uaeftil infiuenoe m dimsing a knowledge of 
the best methods of practical woik throughout the 
laboratones where researches in physiological chemistiy 
are pursued he is only expressing an opinion whum 
he believes to be shared by all who are best 
qualified to judge In smte of a decided narrowness, 
amounting at times to unuirness which asserts itself in 
nearly all Hoppe Seyler s wntings and which caused him 
to atuch undue importance to nit own work and that of 


It own work and that of 
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recognised practical work consulted bv the student of 
physiological chcmistty The sixth and last edition of 
the book' edited jointly by Hoppe Seyler and hit pupil 
Dr Thitrfelder appeared early in 1893 

Hoppt tVori tn TUkngen 1861-73 

With his appointment as ordinary Professor of Applied 
Chemistry m the University of Tubingen commenced 
the most prolihc period of Hoj^ Seyler’s saentific life 
during which he contributed to science his researches 
on h'emoglobm and its derivatives—researches which 
with the work of Stokes Claude Bernard Pfluger 
ludwig and his school hive fornishLd us with the 
greater part of the knowledge which we at present 
possess concerning the chemistry of the blood colounng 
matter and the part which it plays m respiration At 
lubingen Hoppe then in the very pnme of Lfe sur 
roundM by pupils amongst whom were Uiakonow 
Dybkowsky Miescher Paree and Salkowski showed 
much more clearly than was possible m the position 
which he occupied lA Beilin his rapaaty to be the head 
of a school—that is bis power of inducing men to work 
out his own deas and of animating them with the desire 
to advance sc ence ^ their own researches 

It was m 1863 that appeared Hoppers short but epoch 
maHiing paper Un the behaviour of the blood colourmg 
matter in the spectrum of sunlight * Through the re 
searches of Brewster and Herscbel the fact that absorp 
tion bands occurred m the spectrum of light which hu 
been jiassed through cert iin colmired gases vapoura and 
dduted coloured solutions had become known and the 
absorption spjKtra of indigo and chlorophvll had been 
described llie discovery of the wondenullv character 
istic absorption spectrum of blood at once enabled Hcqipe 
to assert that him-itin which had up to that time him 
by many considered the true blood colouring matter did 
not exist preformed in the blood corpuscles, but that it 
IS a product of decomposition of the true blood colouniw 
matter which is the cause of the absorption bands which 
he had discovered and which under the influence of heat, 
ends &c splits up into tubmatin and an albuminous sub 
stance Without doubt added Hoppe the true Mood 
colounng matter is the body which forms die Mood 
crystals of huncke and these crystals are not, as Lehmann 
had erroneously supposed, compo se d of a ootourless Aibu 
mmoQS htmaiocrytmltne stauiM with lunaatm 

Thao can be no questioii that Hoppe at once an 
predated the immense value of the nwmnation whiw 

1 Haadbwli dcr niyMrewSi nnd Fatboiosiidi Chnikl^ 

TUarfiMw Fnvntdoetat (Berlin VeringvenArelliiiAnnld 

Ftbx Ham is TObimo Uotnr da VodolMn d« Bhttfeib. 
■todfw MB gsottfUM din S o nn i r i tJiriH iiii Virdww > HmUv «nl luW flShOV 
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he had aiovurad bjr fau study of the spectram of bk>od, 
though the <uU lint which it wm dpadned to throw 
<ni the flutction of die blood colouniw«wtter was only 
recognised when Stokes published Us paper “On the 
Reduction and Osdation of the Colouring matter of the 
Blood” Having described the beautifiileiqiennientswhKh 
he had peribimed after becoming acquainted with Hoppe’s 
paper on the blood spectrum, Stokes stated the con 
-chisions, which might Ultimately be dtawn from them 
in the fwowing wmds "We may into from the &cu 
above mentioned that the colouring matter of blood, 
Jike mdiM is capable of existing in two states of oxi 
dation, distinmushable by a difierence of colour and a 
frindamental diffisrence in the action of the spectrum 
It may be made to pass from the more to the less oxi 
dised state by the action of suiuble reducing agents and 
recovers its oiwgen by absorption from the air t 

ihe new facts acquired by the combined use of 
chemical and optical methods at once emlained a large 
number of focts Hoppe Seyler showed that carbonic 
oxide Mood was distinKuishedfrom normal blood in being 
unacted upon by reauctng igents and thus placed a 
valuable test in the hands of the medical jurist called 
i^n to investigate cases of death by charcoal fumes * 
Ine explanation of the facts discovered by Claude 
Bernard and by Lothar Meyer was obvious—to wit that 
s^bonic oxide forms a compound with the blood colour 
ing matter, more stable than the oxjmen compound, and 
in which apparently one molecule of CO has replaced O, 
With the resources of spectrum analysis to aid him 
Hoppe now devoted himself ^rith ener^ to the inves 
tintion of the blood colouring matter (which he named 
Haemoglobin *), showing how to separate and punfy it 
by repeated crystallisation, determining its composition 
studying personally and with the aid of his pupil 
Dybicowsky, its combinations with oxygen and with t ir 
bonic oxide, examining its products of decomposition and 
showing Its probable connecuons with certain other 
ammal colounng matters * 

It would be impossible in this place to comment m 
detail on all Hoppe Seyleris contributions to the chemistry 
of the blood colounng matter these constitute his 
highest claim to distinction and will ever cause him to 
be remembered as having contnbuted most largely to 
our knowledge of the manner in which the respiratory 
exchanges of animals are effected 

Until he removed from Berlin to Tubingen, and for 
some time after, Hoppe bejdcr published his researches 
for the most part in Virchow’s Ardui , some of hia papers 
appearing, however, in hresenius ZntscArt/t in the 
AtiMo/en d Cktnttt und Pkormaat and in the BertekU of 
the Chemical Soacty of Berlin In i8d6, however he 
commenced the publication of the collected papers issuing 
from his laboratory, under the title of " Mm Chemisrhe 
Unterauchungen * Four parts of this publication 
appeared, the last in 1871 

Hoppt Seyltt s Work in Stnuiuty, 1873-1895 
A proper estunate of Hoppe Seyleris work would 
necessitate a careful review of the 6ne researches pub 
liriied by his pupils, for there can be no doubt that in his 
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case at in that of many of the most dittinguuhqd sCien 
tific men of Germany, the woric of the matter liqe often 
been credited to the pupil under whose name ft has 
appeared It is obvious, however, that ft ftotU be 
impossible, within the hmits of sum an article at the 
present one, to mve an account, however bnef| of the 
succession of valuable papers which iwued from the 
new Phywologico Chemical Institute of btrasbuig Two 
events m Hoppe Seyleris scientific life in Strasburg out 
not however, be passed over, viz the pubheabon of his 
‘ Text Book of Physiological Chemistry, ’ and thefrxmda 
tion of the Zntsatrtft Jdr Pkynolontckt Chtmu The 
first part of the Text Book of Physioloncal Chemistry " 
appeared m 1877, the second in 1878, the third m 1879, 
and the fourth in 1881 This work is of interest as giving 
Himpe Seyleris views of the chemical processes of the 
body yet it neither achieved nor merited great success 
Devoted though he was to work by which he unquestion 
ably did much to advance both phystok^and pathtdogy, 
Himpo Seyler was essentially a chenust rather than a 
biofoj,ist and when, as in his systematic treatise he left 
chemical to speculate on biological, questions, hit weak 
points became very obvious 

This account of Hoppe Seyleris work must close with a 
reference to the great service which he rendered to our 
branch of science by founding in 1877-78, the ZetUchnft 
fur Pkystoloj(tscke Ckemte r rom the first number to the 
last this periodical has maintained a high standard, and, 
besides containing the results of all the work done in the 
Strasburg 1 aboratoiy it has received contributions from 
nearly all the prominent workers in physiological 
chemistry In succession to Hoppe Seyler, Professors 
Haumann and Kossel are it is understood, to be the 
future editors of this journal \rthur Gamgee] 


NOTES 


Wr are informed that a I logiaphy >f 1 rof Huxley u bang 
prepared by hiv son Mr I eonard Huxley who wiU be greatly 
obliged if th ise who powew letters or other documents of interest 
will forward them U him a CharterhoUK. Godalmmi, They 
will t e canfully returned after being copied 

Tiix Committee of the 1 ■uUur Institute have appointed Dr 
Duclaux f irmerly inb director to succeed M I aabrar as 
director and Dr Roux to be sub director of the Institute 

W» understand that the final mterment of M PSitenr in the 
Pasteur lustitute will not take place on Friday as had bean 
mtended because the vault and pan of the sculptine cannot bt 
ready in time 

Tub centenary celebrations of the Institute of France com 
menced as we went to pre» yesterday, and will terminate on 
Saturday by a vuit to the fine chateau of Chantilly, where the 
aMuoatu and memben will be received by the Due d Aiunale 
An account of the fbundatu n and membership of the Iiwtitiite 
appeared in these columns a few weeks ago and we hope to give 
m our next issue a fell descriptum of the c eremo ni es now takmg 
{dace 

A aaoNZB pottiaH bust of Dr Robeit Brown was unveiled on 
Frsday in his nauve town, Montroee, Forfershire, at a receptioB 
held ^ the Provost, magistiatei, and town ootuidl of Montroee. 
Beneath the bust » a tablet wtdi the fbOowiiig insenptkia — 

Robert Brown, D C L. Oxun , LL.D Edmbaq{h, F R b 
London, Prtndeift of the Lmneaa Seemty Member of the In 
•mute of hrance Bom m thia house aist Deoember, 1773, 
died 10 London loih June, 1858 ‘ Bntanieonim taalepriaoepa,* 
Alex Von Humboldt ’ ’ A laige number of disdngniihcd 
botanwts from an parts of the kingdom were present 
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Mk P H Lawunc r, whow name will be retnembeied bgr 
MHne Andente of nunenlogy, bat more widely ui legal outelae, 
died a few days ago We have also to record the death of 
Prof E W Blake, until lately profeawr of physics In Brown 
Univerwty, of Dr P 1 Rogers, instmctor in chetnisuy at 
Harvard University, or Prof V R}dbeig, the Swedish 
orchieolagisl, of Mr If W V Stuart, who devoted much 
attention to the study of Egypt and its monuments , of Pather 
Hirst, the author of numerous ooatnbuUons to ateh^logy , and 
of Dr F M Stapft the geologist, while prospectmg for gold in 
Pat Afhca 

TitR sixth Cougreas of Medionc was opened at Rome on 
Tuesday by Dr Baccelli, Minister of Public Instruction 

In additioo to the papers already notified in the usual way, j 
to be read at the next meeting of the London Physical Society j 
to morrow, there will be read, if time permits, a paper “ On 
the Magnetic Field of any Cylindrical Coil or Plane Circuit * 
by Mr W H Fveielt 

THr stcanuhip Wuukvard which conveyed the members of 
the Jackson Harmsworth 1 olar expedition to Prana Josef Land 
amved at Omveaend on Tuesday It will be remembered that 
the left the Thames in July 1894, she has brought 

iMck the records of the cspedition from that date up to the 
begtnning M July of this yuir Mr Jackson and his party 
remam m Frana Josef laind and the vessel will return there, 
with stores next June 

A Finb Art, Imiusiriai and Mariiimk Pxiiibiiion will 
will be tield in Carditf m the spring and summer of 1896, under 
the patronage of Her Majesty the Queen The general object 
if the exhitution is to illustrate the most recent progress m the 
sciences, arts and manuAudures and not merely to be a popular 
show The follow tiig is a list of the chief sections, and the 
number of square feet allotteil to each —Mining and minmg 
appliances, 13 a8o mochmety, electnaty and local and general 
industries, 30 480, mantime, S400 agriculture and horti 
culture, 7380, health, 5400 fine arts, 9600 

TiiX annual exhibiti n of the South London Entomological 
and Natural History Snciity was held on Thnnday last, and 
was much appreciated by thi. company who went to see the 
numerous interesting speamens arranged by the Committee 
Ihe Soaety has for its object the popularuing of the study of 
natural history, and to promote t^ it holds bi monthly meet 
mgs, at which papers arc read, discussioos take place, observa 
tions are communicated, and specimeru shown and commented 
on In the summer time field meetings are held for the purpose 
of collectuig and observing, and periodical exhibitions an. pro 
moted. The Soaety stoomsare at Hibernia Chambers, London 
Bridge where a large library and typical coUeebons are kept for 
member^ lefarence as well as a lutern for demonstrabon par 
poses At present the number of members is about taro hundred 
The Secretery u Mr Stanley Edwards, Kidbrooke I/idge, 
Blaekheath, S E 

Mr D PinoRON LetberheRd, sends us an account of a cunous 
effect iqiparently prodneed by bgjibimg in the early roormiig of 
September 7 In a cottage oil Cherkley Court estate, three or 
four tumblers weimii<riltanding over ni^t, mouth upright, ona 
shelf affixed to the wall of a small pantry, and about twelve 
indies from Ae mndow, which was open In the morning one 
of Biese benhiers was found to havt. a crack completely round 
It, so tbaR a ring of glass, harmg on aniibrm width of half an 
n*cii,caalf be cleanly and easily detadied This hoop of glass 
has been ffiNMved to be a witness to the vagaries cf electncsi 
dischaMjMHtee seems httle doubt that el act nmt y had to do 
with jP fmatHO of the Hack, for huge shnibe, just outskle 
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the open window near whiefa the glamcs •tood', wdre found t» 
havt been damaged by the Ihthtnnig U would be mt er es ring 
to know whether the glase was fmjity or not, or whether it was 
wet up to the level of the erode 

Thr Harreum Oration was dehvered on Enday last, at the 
Royal College i^Piqmeiana, by Dr W S Church, who took for 
hu mbject “ Heney and the Rise of Physiology in England.'' 
Eor 339 years, with but few intermissioat, the College 1 ^ met 
in obedience to Harvey’s direction to oommemorate its bene* 
fiuftors After referring to the long list of these, Dr Chtudi 
remarked that durwg the present year the Cdlege had received 
the magmfieent endowment of £3x0 to estahhsh a tnenmal 
pnie for the furtherance of ordinal research on the preve n ti o n 
and cure of tuberculosw, the donor being Dr Hermann Weber, 
who, in insbtuting the pnae, joined the name of the late Dr E 
A. Parkea with hu own After the delivery of the oration, the 
Baly medal was presented by the President Sir Russell 
Reynolds, to Dr W H Ooskell, E R S , of Cambridge The 
nadal u awarded bieiiiiially to some person who has distm 
gushed himself m the scicoec of phystology it was founded m 
1866 I7 Dr F D Dyster, "In Memonam Oulielmi Boly, 
M D,’ and amongst the names of those who have since 
received it are those of Cbude Bernard, Carl I udwig, Darwin, 
Owen Kitchen Parker and Brown Sdquard 

In connection with the proposal to change the name of the 
Boulevard de Vaugimrd to Boulevard Pasteur, the PRns corre 
spondent of the Cktmut atul Druggist pomts out tha^Jftiu. 
Pasteur already exisU, while twenty one other streets crrani. 
have been named alia chemists Of these fourteen were of 
French nabonality, and includeChesrenl, Gay I ussac, LasoMer, 
Raspaii kc Davy figures ss the sole English chemist, and the 
only other foreigner is the Swede Ben^bus. The names of seven 
bouusu appear on street corners amongst wbieh are Dupebt, 
Thouars Jussieu and Linoe Nicholas Elamel writer and 
alchemist, who flounshed in the second half of the fourteenth 
century, has the disbnction of being the most remote name con 
nected with sciences after which tht Paruunx have called a 
street Thirty nme thoroughfiues take thar names from doctor, 
uid surgeons, amongst these figuK Jenner and Vesale, tlu 
Belguui anatomist the only two foreign names We commoid 
Ihe Erench custom to English and mumapalauthorities at a loss 
for awtable street names It may be tho^t a doubtful honour 
to have one’s name handed down to posterity in this manner, 
but the custom serves to show that men ofsaence art remembererl 
u Eimnce m little os srell 11 in great things. 

Tint foUowmg statistics, from the Zotkgisi, with reference to 
the progeny of s female Manx Cat and on ordinary Tom Cat, ore 
interesting The lucecssire htters consisted of three on cardi 
occasion, and the distnbubon of tells is shown in the table — 
Netub Halfiub tMtad* 

1st htter .3 O O 



The gradual ehminabon of the taiUesa condition ohonctentbc 
of Manx eats is singular, and well worth putting on record 
VkRV hble detailed infbrmatioD cxisU as to the effect of wind 
and abnosphcnc pressare on the tides around the Bntlah Uee, 
but It IB to be ho^ that the Committee appomted at the recent 
meeting of the British Asaociatioa will succeed m ehohng 
sufficieiit trustworthy data to enable some genecsl law to be 
deduoedfortfae godanoe of navigatats. The Ooewuttee con 
sists of iW Vernon Horcourt, Prof Unwin, Mr, G K. 
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DMeoa, kod Mr W H Wheder (Swntuy); and m It b 
dcdnau MoMdniiig inibniiation from u port* MpoMiUe, 

w« wo atked to mak* It* mdttenee known. A print^ fom, 
i how fa n; dm manner In wWdi it b proposed to collect the tMbl 
statistics, rrin be seat to aiqr one wbo win render aadstsnre to 
tke CnwmltteSi by Mr W. H Wheeler, Beaton, Lineol mh lre, 
who win also be Klad to receive record* of tides affected fay 
■ate*. 

In connection with the growth or otdikb, writes Mr J H 
Hart, in the October BmHitiit of the Royal Botank Gardena, 
Trinidad, It ha* been nobced that the pres e nce of anb b 
apparently necessary to thar maintaining a healthy eoitdition; 
hut whether thb b in reality due to some sedan eff the ant Itself, 
or to some indirect canse, has not yet been proved, and invesb 
gatioos are needed to show what is the real ioflnenee the ant has 
upon the health of the plant. It has been suggested that the 
presence of adnglog anb acb os a protection to the planb, but 
Mr Hart b incUned to think, from recent investlgatioas, that die 
benefit the anb confer on the plant are those of providing it with 
the myedhun of a finigu* to cover ib roots, which mganbm 
enable* it to take up fimd which would be odietwise nnatbin 
able It may be shown that the anb act as protectors to the 
plants, as well a* providing them with a meant of obtaining 
nutriment, but Mr Hart believes it to be almost certain 
that the fengua which grows in the materid they aceumubte 
around the root pbyt a much more important part, by providing 
the plant with food materbL 

Thu first number of what promises to be a useful serial publi 
cation bat just reached us from the U S Weather Buteau The 
periodical has for ib name CAmd/r waf AfeoAi it b edited, 
under the ^irccdon of Prof W L. Moore, the new chief of the 
Weather Bureau, by Dr W F R. Phillips, and it u devoted to 
climatology in rebtion to health and disease. Table* are given 
showing, for one hundred selected sbtions, abtlstieol informa 
don reladve to atmm^dieric pressure, temperature, humidity, pre> 
dphadon, wind, and sunshine, the reladve prevalence of 
certain diseoae* i and the mortobtyfirom different causes, in each 
Sbte In addi ti o n to these autistic*, all of which refer to the 
conditions during July of thb year, the new puUicadon contains 
charts showily the avenge pressure departure* frmn the normal, 
ranges of presenre, prevailing winds, and normal wind direcdons 
for each week in the month, and aimibr eharb to exhibit 
graphically the absolute and relative dau referring to temperature, 
humidity, and precipitadon There is abo a chart for each week 
diowing the total mortahty by Sutes, and representing diagram 
matwally the average climatological eorsdidons so fer as 
determined by the mean temperature and hnmidides and the 
total amount of predplbdon The general aim of the Weather 
Bureau in thb new field of work b to collect the meteorological 
and hygienic rtatbtict considered by medicslclinwtologuU of the 
greatest condstive importance, and to pnbibh them m a usefiil 
and instruetive form By showing the statistic* of mortahty and 
miMbidity side by side with those of climate, new mibrmstion 
os to connecUont between mckness and weather changes will 
ptobnbly be dbcoveied 

The P tytk0Ugicol Rtvitm for lost month contabis an m 
teresting paper by Mr R. Meade Badie, on •• Reaction Time 
aooordhy to Race.” He suggesb that the Uglier intellectuality 
of dvjlM whke inoaa may have been gained at the sacrifice of 
i|aiekneat of reapooce to aansoty stimuli, and sUtes that it b a 
matter of CurdBir ohamvation that Negro ddldrcit ore quicker in 
their novamenb than dw children of whiu folk. Athbrequey 
Prof JJgftbm Rntmer made caiefiil and enact ohcervatloas on 
persons rf ttie Omrasbo, AsBerkan lodilw, and African (Negro) 
races. Tbeie ate ghwn in three bUea. Tiddng response to 
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auditory sdmnU, for example, the order of qi tkVneq t b (i) 
Indian, (a) A^n, (3) Cancasbn, in the relation of 
tifi-sy t 130 146-9*, these being the leoedoB times in 

dmuiiindths of s second. Aitbougfa the numbers of indlvUaab 
dealt with <not mote than a doaen in each case) ate smaO, the 
revulb ore suggestive, and will no doubt lend to fortber 
invesrigatMm. 

The attention of those who ore mterested in the question of 
the inhttitance of ocquiied chaiaeten may be drawn to a paper 
which Piofi Mark Baldwin contributed to Seimtt (Angost 33, 
189s), under the title “ Consdootness and Evohitkin.” Prof. 
Baldwin fidb to tee any great amount of truth in the ebima 
of Mr Speneer that mtellectual progtem bi the race requires the 
heredibiy transmbsioD of acqmied Inoemenb in mental faculty, 
and odopb the view advanced by Webmonn In 1889, and taken 
up moK or kss independendy by Mr Ritdue and Mr Kidd, 
that social advance brother by tradition than by heiedhaiy trails' 
mbsiott. “ Mtn, * said Prof Weisinann, "avaiHng Mmself of 
tradition, b able, in every part of the intelkctnal domain, to 
seise upon the aeqmremenu of hb aneestort at the point where 
they M them, and tn punue them further, finally himself 
leaving the results of hw own experience and the knowledge 
acquired during his hfetime to hw deacendonb, that they may 
cany on the same process.” Prof Baldwin seemt to have 
readied this view independently, and his paper b well worth 
reading. 

Undbe the extraordinary heading of '< The Chemical Theory 
of Freedomof WUl,” Dr W Ostwald makea, in the Ltifoigtr 
BtHthU, some suggestive spccubtions upon the mecluulkal 
theory of the universe. That all the pbenomena of nature, 
oigank as well os inorganic, should be ulthnately of a purely 
m e ch a n i c al character, w contixdictad bythe seknee of energy 
The theorems of eneigetks give the conditioiis under which any 
event takes place 1 they indicab whwh out of all the pondUe 
courses it will follow, and to what sbte of eqnllihrinm it tends. 
All thb does not involve the element of time, except in the case 
of fcinetk energy In the equations represe n ting mechonknl 
processes, ^ time may be put os poeitive or negative without 
rendering them invubd In other words, all purely mechanical 
proc e ss es ore reversible, whik natnial processes are not They 
have a forward and a backward aq>^ Now there are jpro- 
cesse* in nature in which an agent mflaeoee* the dme daring 
which a certain event bkes place, without bring itself affected 
in any way Thb happens in all cases of catalyri% and the 
I kwf of catalytk action are os yet only very imperfectly 
; understood. It b known, however, that the acoeietatkn of the 
I process b proportioned to the ccncentimtion of the eablyaer 
May not the hnmon mbid, the author aignek, act upon matbr 
somewhat in the manner of a catalyser, oeoeleratlng the 
I chemical and meehonkal processes aswciated with ps3^tkal 
activity snthaut any expenditure of energy? This may be 
worth conaidenng. But it must he remembered that the ecuras 
of nstnral phenomena can be inffnenced in many ways srithott 
the expenditure of energy Aif ebstk mbsik rebomidfaig from 
a rigid plane is a case in point, or a nver fiowing between 
ib bonks. 

The production of antiseptics appaan to be more and more 
engaging the attention of the great German colour manuine 
tniers, and yet another compound, n||okiiy in the name of 
potasrinmorthodbiitioeiesolate, boa bm introduced, which* 
pr om b es to prove of cotisideiabla service both to the brewer 
and to the bortkulturbt Messrs. C O Han and W von 
Miller have published en aceomt of their inveriigstioas with 
thb sabetoace—or 4MuMM*fo, os it b more genemll^ caUed— 


in the ttmmukm AUg$mtbn Ztihtmg, and It appean that a 
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•(dntioB conUumng bat one put in l$oo to sooo putt of M«p- 
water ptorcs deUmctive to all cooimoa injanoos parautea with 
oat tcetj ddetenoM action on the plants Pr^ Aulwy, the 
well known director of the eapcdmental brewing statioa in 
Mnnidi, has examined Ha diamfectant action <m yeaat, and finds 
that the latter, when treated with antinonnm, remained for a 
longtime m a fireah condition m the heated workrooms, whilst 
untreated yeast rapidly underwent decomposition A closer 
examination showed that all the qpeamens exhibited destraction 
of bacteria, while the yeast itself proved resistant to even 
stronger solntions, up to s per cent Numerous other expert 
ments have been mode with thn substance, and so far it promises 
skII, being also odourless and veiy uexpensive Whether this 
new antiseptic snll succeed in carrying out all that u hoped of 
It, remains to be {seen, meanwhile it may be regarded as an 
mteresting, and possibly important, contribution to our list of 
dlamfectants 

Mbssm Macmiuan and Co mil issue m the course of 
November a further instalment of theu “ Cambridge Natural 
History " The volume is mainly devoted to insects, being the 
first part of a complete treatiae on the sul^ect fay Mr Umnd 
Sharp, F R S Introductory sections on Penpatus and on 
Myruqxids are conlnbnted respectively by Mr Adam Sedgwick, 
F.R S , and by Mr h G Sinclur The volume is the fifth ui 


i« IS a bUdiogiaphy cf North Amenenn pabwntolegy fo the 
years i88fi-9a,inchmvai andNo laa oontahis the lesolts ef the 
primary tnangnlation exeented by the Surrey dorbif the paH 
tsrelve years—that IS, sums the oommeneement of woik npoA the 
topogrsfhic atlas of the United States In coa d us km, w« mab 
only to remuk that the gratitude of geokgiits» dae to the 
United States Government for providing the fisadato pobliih s» 
many works, not only of national bat also of mtenational ini' 
portanee 

The current number of the foumal it Pkfttqtu contains n 
paper by MM Abraham and Lemoine on the mensorement of 
very high potentials by means of a moddied attiaeted disc 
electrometer Two forms of instrument am described, the one 
for standard miaMirements, and the other, which u of simple 
design, intended for measuring potentiab up to 100,000 vohs 
to mthin about one per cent In the standard instruinent, 
which resembles a modified Kelvin electrometer as designed by 
M Battle, the movable disc is suspended from the beam of a 
short beam balance, the extent of the movement being limited 
by stops In order, when desued, to make the movement of the 
balance beam stoble, an tuxilMry kmfe edge is placed below the 
diief knife edge of the beam, and weights are placed m a pan 
suspended from this auxiliary knife edgi The attracted due i» 
mamtained centrally within the guard nng by means of three 


the senes, and will be followed at no long interval by the second 
volume, in which vanous contnbutors deal with worms and 
FiHytoa. The ninth volume, in which Mr A U Fvans treats 
of birds, may be expected before the end of next year 
Among Messrs Macmillan s announcements for nest week, one 
of the most important u that of an exhaustive wwk on “ The 
Stroctunand Development of the Mohses and herns' (Arche 
gonialie), by Dr D 11 Campbell 

Within the past few days, a bulky bundle of new publicatioiu 
of the U h Geological Survey has been added to the many 
reports and memoirs of (be Survey already lying on our table 
The amount of work represented ^ these volumes u so exceed 
ingly great, that linius of apace prevent us from attempting to de 
senbe and discuss the ground covered in them We propose, 
however, to give in an early usue a general account of the recent 
pubhcations of the Survey, and content ourselves at present with 
the bare statement of (he volumes received during thu month 
First of all, we have to acknowledge the receipt of the fourteeenth 
annual Report of the tnirvey, in two parts Fart i contams the 
report of Mr J W Powell, (he Director, on the opemtioru of 
ihe Survey for the year ending June 30, 1893, and part 3 (a 
volume of SIX hundred pages) omtains papers on geological mb 
jects, among which we noUct—Ibe p^ble waters of Eastern 
Umted States, the natural mineral sraters of the Umted 
States, measarements of met dischoiges, the laccolibc 
mountain groups of Colorado, Utah, and Aruona, the gold 
silver veins of Ophir, Cahfornui, geology of the Catoctin Belt, 1 
tertiary revoluUon m the topography of the Pacific Coast, the j 
rocks of the Stena Nevada, pre Cambrian igneous rocks of the 
Unkar Tetrane, Grand Cofion of the Colorado Two mono 
gn^ihs of tbL U S Geological Survey have been received, via. 
sols xxui and xxtv The ibnner <Ma snth the “Geology of 
the Green Mountains in MassachusetU,* by Messrs R Pumpelly, 

J E WoUt and T Nelson Dale, and the latter contains IW R 
P WhitfiAFa text and dtasniigs of the MoUusca and Crustacea 
of the MlaeenefiMnnatKHis of New Jersey Both these valuable 
moBograpbE are proftisely illustrated Finally, JSuUcttHS Noa 
118-iEE of the Survey have come to hand Noii8ikageo 
graphieat iSctiomHy <4 Mew Jeney The next BnUihn contains 
the rendts efa g«|M(Kl leconnaisaonce in Noith-srest Wyomlrv, 
uifth qpedalMiimHE to ccimomm resoui^ iMuontbe 
I>cvoiua^g|ni|EI<ll Eastern PennsylTanu and New k ork No 
MO. 1356, VOL. 52] 


fine fibres The simplified form of electrometer m, however, 
the one which tshibits most novelty In this instrument the 
attracted due n earned by a rod attached to one am of a 
Roberval’s balanci The movements of (he balance, which is 
limited by stops, is noted by means of a long pointer attarftied 
to om of the honrontal ben of the moving parU Finally, 
the ailjustments of the guaid nng and attracted disc are not 
made by means of acompiicatul system of adjusting screws, 
bnt by the simple bending of then supports. These supports 
ore made of soft c ipper wire, and in the cose of the guard nng, 
have an S shape Thu manner of allowing for the adjustment of 
the parts of s piece of apparatus u one which will veiy often 
be found of uw and we may mention that lead wue u par 
ticulorly well suited for the purpose The authon have made 
a senes of expsnments to lest what u the maximum d ift m n cL 
between the attracted and attracting dues it u allowalde to nse, 
and find that the greatest distance to be equal to half the width 
of the guard nng In making their measurements, the authon 
have used a novel method of obtaining a high potential which 
should remain steady for mme mmutes Tbeir arrangement 
consists of an electrostatic electnc machine dnien at a amfom 
speed by a small motor The poles of the machine ore joined! 
to two pouiu, between which a continuous stream of sparka 
passes One of these points u connected to earth, and the other 
by means of a poor conductor, such as cotton soaked in 
paraffin ml, to the inner coating of a Leyden jor Under these 
arcnmstances it u fijund that the potential of the intenor coot 
mg of the jar u very consUnt Thus in a senes of mcasoK 
menu recorded by the authors, the maximum change m six 
mmutes amounted to only I part in 1000^ the potential being 
about 90,000 volts 

The addibmu to the Zoological Society’s Gardens darihg 
the past week include a Mosambiqtte Monkey (CsngpsMsnsr 
pjtfirytknu,^) from East Africa, a Smith’s Duwif Lemur 
(jVsrrsrefoM mrtki) from Madagascar, presented by Mr E 
Drn t a Rhesus Monkey (Muaan rhtmt, 9 ) frM India, 
presented by Mrs Vernon Biden, a Polar Bear (Ckvut 
mantfomt.i) from SpiUbetgen, presented by Mr AnwU 
Pike I two Masked Panekeeu from the 

Fiji Idafids, e Blue end Yellow Macew {Ar» erwuwsM) from 
Sooth Aaienca, a Peregnne Fkfco»(/iWr* f irt griHtu , m 
: Atuamm) from North Amenca, a Night Heron {ffycttrtrrut 
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grtstta), Etuopoui, wi Antaimc Skua (Stermvruu umlmvttcms) 
from the Aataietw Seas, presented bjr the Hon Walter 
Rothschild , two Senegal Touraeonv (Cvrytkatx ptrta) from 
West Afinca, presented by Mr I J Roberts, three Blackcapa 
atnctifs^Uh), a Nightingale (AMs/iMr Awimm), Bntiih 
presented by Mr Foynter, a Wall Lisaid [Lactrtt munbs) 
from Sualy, prese n ted by Mr A M Amster, a Dwarf 
Chameleon [CAamahoH yimtlui) from South Aihca, presented 
by Mrs S Jacksoni two Squirrel Mimkeys (Ckryttthrtx 
satmu) from Guiana, a Spotted hagle {jtpnJa tiitvia) from 
India, three Weka Itols (Ckydrtmttt anstnaht), four luatera 
Luards {Sy>*it*tl0n yuMc/ahu) from New Zealand, deposited , 
two Gnsons {Gahcits vHtata), a Coypu {MytfttamHS a>ypus) 
from South America, two Western Boas {Bta tcttdtn/aJts) from 
Paraguay, pnrchased 


IS illnstinled by a reference to the arrangement of the asteroids 
in space, whose distnbution offers peculianties explicable on the 
hypothesis that the mean daily motiMi u variable if the 
spi^xunation to commensurability overstm a deSmta bmit 
Taking a list of twenty five asteroids, wberem the vnlae of 
>= I - Sfi IS less than one fifteenth, he idiows that none have a 
period giving a mean diuly motion very approximately tvnee that 
of Jumter (5^ 3) The mean daily motion of these twenty 
five lies between 563 2 and 640 2, but none come be 
tween 57a 6 and 614 4, that is, the mean motions 


comprise those more recently dithered The asteioida Nos. 
33a and 381 have mean motions of 605 5 and 613 5, respee* 
tively, and it should further be remembered that m the whole 
list of astenids, there are only five wbow means approach the 
lower limit of 362 This remark simply refers to the vahie of 
the illuktration, not to the accuracy of the &ct it is called in to 


OI/S AiiTRONOMJCAL COLUMN 

Sun hPOr Obsxrvations in 1894 —Ina i*parataidnui aus 
akr Vurttijakrttkr^ dtr Nmtut^tchtndiH Gttelltthaft tn 
ZOnch, Jalugang 4, 1895, Dr A Wolfer bnngs together tome 
results relating to the sun spot statistica made m Zurich and else 
where for the year 1894 The pam]dilet opens with a deter 
raination of the constants for leducii^ the observations of each 
observer to one scale 

The mean observed relative number of spots for 1894 came 
out as 78 o as against 84 9 in 1893, showing a disunct 
decrease The secondary variations wen. also very prominent 
during this year; further, between two very low muiima 
there occurred a prominent maximum lastmg firom May to July 
Nevertheless there was on the whole ageneiw dccrtasi., making 
It possible to determme the epoch of the last important maximum 
Having plotted the relative number of ofabervedsun spots for the 
three years 189s 94, and connected them together, the smoothed 
curve indicate a maximum at 1894 o The len(^ of the 
elapsed period, that is, from maximum to maximum, oecamc 

18940- 18839 s too, 

and the interval between the last mmimum and the present 
maximum 

1894 o - 1889 6 = 4 4- 

Dr Wolfer makes a comparison of the sun spot numbers with 
the vanations of the magnetic declination Here there kcema to 
be a very good ameement, and the curves for both are eery 
si mi la r The epoch of the maximum maf^ic vanabon, inde 
pendently determmed, occun m August 1893 or 1893 6, which 
comodes exactly with the secondary nse of the curve of relative 
spot numbeis. This secondary rue in the curve occurs just 
before the time of maximum deduced from the smoothed curve, 
and suggests rather that the former date should represent the 
chief sun spot maximum Dr Wolfer, however, u not of thu 
opmion, and prefers to hold to the date gathered from the mesn 
curve The pamphlet concludes with a tabular statement of 
each of the observers individual observations for the year 1894 
together with reference to the literature 


PLANBrARY Fbriurbations —In No 331a of the Attro 
namttek* Naekrukitn, Prof A Weiler gives another paper on 
the subject of Imig period and secular perturbations The 
particular case conMered is that of the disturbance of a 
planet, having a mean mobon approximately tsrice that of the 
distnrbingplanet, and u really a special case of the more general 
proUem ofperturbations altesi» treated m earlier numbers of the 
same journal We cannot mdicate here tlw mathemabcal 
fotmube which are given, and mnch of which would be un 
mteUigibie without the earher pqietib but attention may be 
called to one of his results 

When the commenrnrabdity m the penoda of the disturbed 
and dMtuibfiig planets becomes veiy close, that is If I «• I - be 

vm small, umm ji is the labo at the two mean mobons, the 
aeiles by which the pertnrbabons are ex p r es se d is not conieirat, 
and the problem is apparently insoluble Such a result is 
ucoiMMtetu with the regularly observed motions of the planets, 
and therefore pointa to some error m the sssunnitions on which 
the Kdu^Mi of the problem is foBnded This error Prof 
Water traces to die treatment as constant qf the seiRi axia 
major of the disturbed planet’s orbit The juitlee of thu remarks 
KO 1356, VOL. 52] 


Thr Svstfm of a Cfniauri —The mendian meaaUreaof 
the positions of Sj and oy Centaiin, made at the Cape in 
1879-1881 have been utihsed by Mr A W Roberta for a 
determmsbun of the relabve masses of the two stars, and other 
data connected with the system {Atl Naek No 3313) The 
ploee of the cenbre of gravity fur 1880 is given as R A 
14b 31m 37 S 37 S declination - 20 20 ' 63 ± O I3, 

pi^r motion in declination (1880) m + o 750 ± o oor, 
proper motion in K A (1880) = - 7* 391 o 033 For the 
relative mabses of the two stars, the values den^ are 51 to 
49 ± 1/50 ul the amount 

According to the results obtained by Mr Roberts, ay 
Centaun u. very sli^tly heavier than the sun while aj la 
about two hurulredths lighter Since a, ta now between 
five and six times brighter than B|, it must have by for 
the brighter surface Taking a mean of the different viduea 
which nave lieen obtained for the snn’s brightness in refaUion 
to the stars, it would appear that % Centaun is u bright ab 
our sun, while at is about five bmes femter at Centaun la 
accordin|,ly some distance on the downward track fitom the 
dignity of a sun to that of an ordinary planet while ay Centaun 
IS, as regards light, sire, and mass, a twin brother of our 
sun Spectroscopic obiArvstions iWlI furnish another method 
fir determining the relative masses, but, m order to improve on 
our present knowledge, the observatuma of veloctucs must be 
aeinrale to within one or two tenths of a mile per second 


Holmrs tOMBT —Thu comet which has presented such 
pecubanties both m its physical struelure and the form of its 
orbit as to make it one of the most remarkable cimets of short 
period, has been mode the subject of an elalxxrale mvest^boa 
I I y Dr 11 J /wiert Taking into account the acbon of Jupiter 
and Saturn, but neglecting that of the Forth, to which, owing te 
the great penhelion distance of the comet it cannot make any 
cloae approach, Dr /wiers is led to fix the date of the next 
penhelion passan on Apnl 37, 1899, and gives an ephemetu 
commencing on February 16,1898, the earliest dale at which a 
sesitdi is hkely to be successfril The theoretical brilliancy ia 
then o 0063 and when last seen in 1893, the bnllumey was ex 
pressed by o 0118 In Apnl and May, when the comet will be 
well situated for observation m the southern hemisidiere, thu 
latUr quantity will be exceeded, and will approach that, that the 
comet jmssessed in January 1893, when it underwent such a 
remarkable change m lU ap^ianoe If the comet retama ita 
stellar bke character, the dimcultv in detection will no doubt be 
incieesed, but an early discovery is eminently desiraUc 


ON THk HABITS OF THE NBA, THE SHEEP- 
EATING PARROT OF Nh W ZEALAND 
'T'Hl!. kea, the mountain parrot of New Zeatand (NtAtr ntU 
Mkr), has earned considerable notoriety from its remarkable 
habit of attackiiM bving dicep It la commonly stated that the 
natonl food of this bud consists of insects, fruit, and bemet, 
and that it has developed a taste for a carnivorous diet only 
during the last thirty yean Mr Taylor White, however, baa 
recenQy pointid out (Zotbgut, August 189O that the varioua 
statements on the hRbits of this bira have all been derived from 
second hand mfonauSion { and, as the haUtat of the parrot is on 
the tope of Alpine ranges, owners of sheep and sbc{dierds who 
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in winter and ininmt.r kcnrch the mamituii t(^ fur their atoek, 
■lie the men beet fitted to tell us shout the hsbiU uf the bud 
On observatioiu made duriiw such cspenences Mr White fasset 
his owh secount In the dutnct with which this writer was 
acquainted, the kea always lived hi|^ up on the mountains, 
imons rocks and boulders, a tong dtsUnce above the forest hnc, 
in suu a ntuatMO, of course, bemcs and fruiU were out of the I 
question, and the bud appeared to bve on lichen and any insects 
itcopldfind tven when the pound was covered with several 
feet of snow, and when roots and other food were out of reach, 
lichen powmg on steep rocks would still be obtainable by die 
bird ^e view that the diet of the kea generally consisU of 
fruit and bemcs would thus appear to be cironeom 

It will be remembered that Wallace and others sUle that the 
kea regards the kidneys of sheep as a “ special delicacy,” and 
that It attempts to In rrow mto its victim in such a way os to 
reach this part Mr White, however, opposes this prevalent 
view, and regards it as probable that the turd desirui to obtain 
the blood of the sheep rather than thi. kidneys, and in support 
of thif view states that he has nevi.r seen a dead sheep attacked 
by kcas The £sct that the kea so frequently pierces the body 
of a sheep in the rwion of the kidneys is due to the position ft 
takes on the bock of its victim to maintain a firm hold—a position 
from which it cannot In. easily dislodged, as it could from the 
head or rump r f the sheep In corroboration of this Mr White 
mentions that sheep with long wool are more fluently attacked 
than animals with sh<wt woof, as apparently the long wool pves 
the bud better fiuubtles for holdup on with his feet when 
drilling a hole into the back of the sheep It is not very tun to 
coniectnre bow Ihu haUt of attacking imeep was first acqufred 
by the kea. In winter time the sheep are coiered with snow, 
and often have iciclss hanging to their wool, and it is suggested 
by Mr White that keas may ha\e mistaken sheep so disguised 
fur snow covered patches of rock It may fiirtber mve happened 
thu when searching the supposed rocks for insects the birds in 
some cases would taste the blood of the sheep “ When some 
of the birds had once found out that the blood of the sheep was 
good for food others were soon imtiated into the performance 
It* IS possitde tlmt in some such manner the kea may have 
gradually acquired this curious and unattractive hsbit which 
renders the Inrd such a jiest to the New Zealand former 

W Oarsfam 


'T^Hr capacity |xiatemed by the roots of certain parasites 
such as CttKuta, to penetrate into the tissues of their host 
IS apparently an unique, not to say a remarkable phenomenon A 
little reflection, howeser upon the powers of roots m genemi, 
leads ns to doulit whether (his prcqieTty is really as restneted 
as the first gbuice would lesd us to imagine and when we 
peruse Prof Pfcffer s work upon the pressure of the root and 
find that, fir instance the root of the common bean cxirts 
during Its growth a pressure of some 400 gms , we realise that 
this roechsmcal action alone might suffice to dnve the growing 
root of roost plants into liiing tisnie, if circumstances ntees 
Mtoted such an expediency This u evidently on important 
pomt, and touches upon the evolution of the higher parasites 
It IS only remarkable that it has so long remained untouched 
We must now thank George Peirce for takiim up this neglected 
sulqect, and placmg it upon a sure basis (see iSW ZtU September 
i8m) The question first to be decided was whether tiie pres 
sure which Pteffer had found in the growing roots wss m itself 
sufficient to force the roots through bving tissue I or the 
determination of thu, iron models of roots weighted up to 
370 gms were cm|doyed The apices of these were pfoced 
ujxin a cube cut from a potato, and the whole surrounded with 
damp sawdust to keep the bvuig substance fresh After an 
interval of twenty three hours, it was found that the iron pomt 
had penetrated m m into the potato Agam, a similar model 
weqlnted to jao gms wss driven m twenty four hours through 
the coik layer Wra s m m of parenchyma of an uncut potato 
Mso a roctdbbdel placed on the stem of Impatum SHttani, one 
and a half centimetres thick, pierced this m less than twenty 
hours when 300 gms weight were employed 
Thus a prasure mfonor to that fimiid by ffeSa in the root 
of V$cM /ii0 was sufficient to dnve an iron model an aj^ire 
cwblc ffiManoe through the living lisnet of the potato 
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It sns fiu from certain, however, whether a pra ra ara wlwh 
was ample to impel a ng^ inn nkUat agauist a conndenbie 
resistanee would have equal efficiency m the eaae of a mot, the 
presMire in which arose from so uncertam and ineatneabte a 
sonice as its bfe 

There were many fiuts both/re and rwiihi 

rtie aod substance or subManoea, which h would seem that 
moat roots excrete dunng then growth, mig^ pMsdiH fimllitatc 
the root's povrar of penetmtioo Just as mamr fungi sot their 
way, os It were, into the solid wood of their host means of 
ferment bke snbsunces whmh they secrete and pour out upon 
their subotmtnm, so miglit the roots perhaps ha cxpec t ea to 
soften and prepare their way by means thw acid excietioaa 
Against the wippoution could he raised the foct, already broached, 
that the forces impeUiiw the root apex forward, are denved 
from the vital atbvities of that ktracture, and than these nodung 
can be more senuble to ehangi of sorroundings, or lera to be 
reckoned upon by us, whose conceptions of anyditag dealing 
with life are yet shrouded over with the darkest obseunty 

But to pass from speculation to fimts, we find that Peirce 
tested this point by experiments on the seedlings of Brotsua 
tuLpus and Stttapt aBa He took a potato, and split it m half, 
on oncof the halves he cut a number of small slits, mto each of 
which he imcrted a seed of the plant under obaovation He 
then placed the potato balvu, together, bmdiiig them 
ti^tly with Mrine Hie whok contrivance was pbieed m a 
vessel cuntainuig tuimp sawdust, care being taken that the cut 
uiifoccs of the tuber lay hunxontally After an interval of 
twelve days the specimens were examined, and althaugh some 
were found to have grown between the cut stirfimes (for neariy 
all hod giiminatul) ytt others had pushed their rootlets verti 
caily downwards so as to penetrate the lubatance of the potato 
In some instances so vqmous hid been the growth tW the 
rootlet had traversed the whole thicknera 61 parencbyina 
pierced the hird eorky layer if the suriime, and tnen reached 
the sawrdnst without 

Anatomical esimmation of the root and surroundiim potato 
tissue showed sever il pectibanties In the first place, the young 
root was almost devoid of the customary clothing of hoiis 
secondly, the cells of the potato had undergone alterahoD, mas 
much as those which were m immediate contact wiA the 
advannng root were much contorted and tom, whilst two or 
three layers neighhrunngon the injured elements hod undeigDoe 
division by walls iwrallel to the long axis of the root, andhad 
subsequently become corky m nature By this means the 
mtrustve rootlet wis enclos^ within a corky cylinder or sheath, 
cutting It off more or less perfectly firom the living, unharmed 
tissue of the tuber The starch nnuns were in overo ease 
unaltered hut I’runet m his researtm on CynedoH, and Feircc, 
in his examination of one of his specimens of Pmm, noticed 
certain grams m the neighbourhood of the root apex which were 
partially disintegrated This, however, is not a necessary con 
sequence of ferment action uidecd, a check espennuNit of 
Peirce s leaves little doubt that the dismtegration rcnlts m these 
cases from the irtivities of boctena which h^ gained an entrance 
with the root (.loss tubes closed and pomtM at one end svere 
mnk, bke the iron models already mentioned, mto potato basue 
In one instance the apex of the ^oss wu snrcooiiM by 

eurroded starch grams Here thm could be no qnestioa 
of ferment formation and evidently boctena were odheient to 
the 

‘So fiu the i\|x.nments had proved that the thm, ddieate, 
and pointed roots of rape and white mustard are ate to 
penetrate living tissues Pence earned the matter further by 
testing the powers if the tent rootlets of J^urawaad Vtamjatt 
to do likewise 1 he rootlets of germinating seeds of these wcie 
placed in glass tubes into whi^ ihey acenrately fitted, and 
tbeir apices placed m contact with the surfisce of a ofoe of 
potato The seeil and glass tube were r^ held by foyers 
of gypsnm, in which a gap was left for the extensmn of the 
plumule The whole was kept moist by damp sawdust After 
three days the routs were found to have pierced the kvmg tisKW 
to the extent of 7 5 m m 

Other expenments were made on the same pfonti m which 
other tjssaca, surh aa stem of Impttum summ, kaves of 
Echevana and Aloe, petiolea of Rhatun, fte , srere aubebtated 
frw the pototo Theae afoo were praraba t ed by the rootleti 

In Male instancbt, bosrever, luch as leaves of Aloe and 
petidlea ef Xkttm the pabulum was evidmrtty ua 

suited to the healthy e x is t e n ce of the root, for sftm a ibort 
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Shwfaur tcmlti bad boen obtained with the hauitom (modi 
fied foatt)of Caienta« in a former reteaich of GeorgL Peirce't 

--"-jg achievement of the Mune worker wae to 

m ai parautes upon other planu, from 

a -ig which gave the 

_ ., ;o have been Impatuns tuUattt 

The young Pinun grown under these unwonted condittom 
prodneed an almou normal root sjatem, with numerous aide 
Inandiea, but the item wai rtunted in itb growth, although it Imre 
leavea and a fcw flowers The roots it may be menuoned were 
here also devoid of baits This experiment is extremely interest 
ing m a great many ways It shows in the first place how fine' 
IS the hne of demarcation between an ordinary earth groan 
plant, sttdiasPistim, and a phanerogamous parasite espcclall) a 
partial parasite like mistletoe 

Agam, it has a phvsiolagical interest it is suggesUve of a new 
path of research A strict and careful comparison of the details 
of outsnud form and internal anatomy m a normally grown 
Pisam, or other plant, unth those found in one which is so to 
speak, an induced parasite, must bey md all doubt shed much 
l%ht upon the relationship lielween the shaiK and sirurture of 
an organism and iti wiTuundings 
We know but too bttle of this branch of biology at present 
Why an organ should be shaped this way in one individual 
and that sray in another, may indeed he partially answered in 
some cases, but these instances ta few and th^niiwers are in 
complete, to my the least of them Rtiuoi r Bi va 


DR A SCHMim S rHJbOW OF FART/f 
tsi QUAkh MOTION 

[Nnra —The following pages contain a summary of on in 
terestiiw but little known paper by Hr August Schmidt < f Stull 
nrt An English translation wos preporedby the late Dr 1 sen 
Hefaeur Poschwitr for the Settmoletinal Jemma! of Japan but 
omved too late for pubbcation in the concluding volume of the 
senes The original being too hnii, fin insertion in Nai 1 ai I 
have condensed it at the translaK r b request, at the same lime 
adhering as closely as posuble to the author s words The title 
of the paper u ‘ Wollcnbewegung und Fidbeben etn Beitioe 
rur Dyramik derErdbeben ’ {Jahr>.fkeftf IWnnsfin r xUn 

Nmhtrhmnit in Wmritemtmr;, i888 pji 348 *70) In a later 
paper (same journal, 1890, pp 300-233) Dr Schmidt apulit 
nis theory to the Swiwi earthquake of January 7 1889, and tfa 
Charleston earthquake of August 31 i8h6 C OAVihON | 
CEISMOLOCiIbTS assume the pronogaUoo of earthquake 
waves to take place umformlj in all directions, they reg iid 
the coseismal or wave surfaces as concentric sjiheTes the rays as 
straight lines normal to the spheres This, howeeer is an 
entirely unjusafied assumption which certainly focilitates the 
calcula ti ons, but leads to very doubtful results in determinations 
of the veloci^ of propi^bun and of the depth of the earthquake 
centre It is impoMole that seitmie should be slrai^t 
bnes, because the conditionk on which the velocity depends 
undergo change with ineieasiiii, d«^h below the surface 
Though experimental determinations of the velocity do not agree 
with tbs tbeorotieal value tj^i yet it is clear th^ the lelocity 
must depend on the density and elastKity of the rocks thnuigh 
wrhkh the wave is propagated Now the modulus of elasticity 
osnng to increased pressure, must increase writh the depth below 
the sur&oe ; and thmore the velocity of the earthquake wa\e 
must'olio mcreaae with the depth 

As the vdoaty of pnqpegjUion increases, the enetg) of a 
vibtating paitiele diminishes, and thus, as is svell known to be 
the case, earthquakes should be less noticeable in mines than on 
the surfoee of the earth 

Am m dmm t Sephnt law —Let us imagine a wravc cm 
anatnig from a deep centre and propagated fai all directions 
A viefueal plane ttirou^ the centre enu ell the successfse 
mertsmal inmoes, as wmIob the earth’s wrfoce Letussuppom 
dw seotfam of the latter to be a bonrontal stnigfat line ^e 
lower porta of Figs t anda show the sueccsmva possUonsof the 
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rays convex downwards, represents our new theory The 
honsontal straight line, dividing the upper pert of the figures 
from the lower, repseaenta the surfoee of the eerth la noth 
figures the rays at ust appear equally distributed mall dmotUMis 
from the centre in Fig i tfi^ remain so, but m Fig », m 
order to contmue oormal to the wave surfaces, they must diverge 
at a much more rapid rate below than above, thus becoming 
convex downwards Of course. Fig 2 only lepreesnts a specuU 
law of increase of selocity with the depth—the vdoclty is sup 
nowxl to vary as the depth—but the general ehaiaetcr of the 
hgure with its mys convex below remams the same if the law 
IS a different one 

A companion of the figures shows that m Fig 2 there is a 
greater condensation of the seismic rays, and therefore a greater 
intensity of the shock m the neighbourhood Of the ipicentre, 
and this corresponds better snth the effects observed within the 
area of greatest disturbance 

But more important for our purpose are the sections of the 
earths surface contained between two successive coseismals 
I ach of these sections is a measure of the distance through which 
the wave appears to progress from minute to minute at the sur 
face In nalitj it progresses obbqnely from below in the 
direction uf the rays, and the real mstance through which it 
moves IS smaller than the apparent one We can only observe 
the ^parent velocity at the surface If we have at our disposal 
a sufficient number of good time observations, we can draw the 
horizontal coseismal bnes on a map and determme the apparent 
veloaty from their relative distances In both figures, the 
apparent velocity has its greatest value at the epieentie and 
decreases t utwards In tig l, it |,reduallvapproachesaqnnpio 
tically the true value m the direction of the rays This is the 
law whuth llcpkins propounded m 1847 In Fig a, the ap 
|Nurent veloeit) at first diminishes rather ra|iMl), until it 
reaches the value tf the true velocity at the depth of the centre, 
but afterwards it amiin uicreases gradually with the distance 
We thus irrive at the following amendment of Hopkins’ law, 
which wdl be expanded afterwards the apparent velocity at the 
surficc IS never less than the true veloaty at the centre and 
vanes with it 

Dtffnen n in Failh/iiait Vehttlus —Aecorduig to the old 
theiry cveiv sniatance ought to possess its own tefodiy de 
pendent on its mlernal structure The broit, which is dehned 
ny Hopkins law os the 1 < west possible value of the apparent 
velocity ought always to be the same m any given repon Ex 
periments Pfidf Mallet, and Abbot lead to different valiies 
f r different substances as was to be expected Bnt they also 
show considerable sanations m the same material the vdocity 
incruasing with the strength uf the initMl impulse Real earth 
quakes '^ow even larger differences m velocity than artificial 
ones, and often earthquakes of less intensity are propagated with 
a greater veloaty in the same region than very strong ones 

rhest differeiiees are inconsistent with Hopkins law To be 
explained by the old theory they require for the centres of 
earthquakes with great velocities an enormous depth below the 
surfoee a near approach 1 1 the centre of the earth, for an earth 
quake emanaung from the centre itself would amve simul 
toneouslyat all pumls uf the surfoee With our new hypothesis 
such differences aie necessary and even with the hugest 
veloaties the earthquake centre may be at a considemble distance 
firom the centre of the earth 

Proof ef the Lav. —The law that the veloaty at the surfoee is 
never less than that at the earthquake centre includes Hopkins’ 
law Thu indicalss thr I the law u a general one Ita mothe 
matieal demonstration u eontamed m the law of refraction We 
may dutingmsh the foUowug three veloaties (1) the veloaty 
at the lentre «,, (a) the true velocity at the surfoee, 1 * Aat 
part of an earthquake ray through which the wave progresses m 
one minute, m , (3) the apparent vdoclty at the sniftce, * e the 
honiontd dutance between two succesnve ciuMimsls com 
spending to an mtervd of one minute, t As anexamyde, let ns 
take in Tig a the bonrontal distance between the fourth and 
fifth coaetsmols from the mcentre as a representative of v, and 
tet the seetMo of the ray between the same eoseumala near the 
surfoee represent u, and the distance between the centre and the 
first coseianial W) Then, if • be the angle between the tay and 
verucal at the mnt where it mceta the surface, we have 
N/sm a, and, if a, be the angle which the same ray makes 
with Uw vertical throu^ the eartbqnake-centre, we have by the 
kw dt reftwctioa v m mjnn a m ujA Oi 
Nov, let fas contidef the different rays emanating ftrooi the 
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uutbquakc centre When ■] u eqiwl to eero, e u infinite^ 
grttt At a, inctCMei, e decr«Me«, until Si 90^ Thu 
corrupondt to the ny which start* horizontally from the 
centre, and at the point where thia ray reaches the snr&ce we 
have OSH, When oj becomes obtuse, the value of sin S| de 
creases apin, and v increases, though more slowly because the 
rays diverge more and more bat at an infinite distance v would 
ogam be infinitely great 

Tbe only condition by which our law is bound 1* that the true 
velocity of the wave is alwtys the same at the same depth , but 
the variation of \Uocit) may fellow any law The law would 
even remam true if the veloa^were to decrease with the depth , 
but in this case thi rays would be concave downwards, and only 
a few would reach the surfiux But, as we have every reason to 
IxJieie that t increases with the depth, it fellows that the rays 
must be convex downwards and not only the ray which is hon 
zontal at first bends upwards but all rays do so in time Ihe 
whole duturbed area of an earthquake is thus divided into two 
rone* an inner arcle in which the aiiparent vein ity ? decreases 
os the distance from the epicentre increases andm outer iing in 
which T increases with the distance up tv inhnit) Ihe inner 
cucle IS the region of the direct rays, the niter ring that of the 
earthquake energy which by refraction is brought up from below 
The smallest value of r corresponding to the boundary between 
the two tones measures the velocity >f propagation at the depth 
oiJthe centre 


N1 



TheJefleU f lurvalureof the earths siifice, which we have 
so far|negleLted will ti n 1st in a diminution of the rate at 
which the veloaty increases in the outer tone 

rkt FmthqHokt Uedo^apk^—T^ law connecung the 
variations in the apparent velocity at the surface is best ex 
plained by the upper parts of Figs i and a At the points where 
the surfime line is cut^ Ihe co^mols normals are erected to 
the surfiue of I, 2, 3, &c , units in length, representing the 
differences in time from that at the epicentre A curve passing 
through the ends of these normals represents what we call the 
hodograph Ihe greater the inclination of the curve to the 
surface Une, the less is the apparent veloaty, r, at the corre 
spondpig pomt of the curve Where the curve u horuontsl the 
i^oaty IS infinitely great, where it is convex downwards the 
velouty decreases outwards, where it is concave the veloa^ 
increases. The hodogn^ in hig i u the hypeibola of von 
Seeboch aad Minnigerode If we use tbe some scale for the umU 
of time ohd veloaty, the hyperbola is rectangular and the 
asymptotes axe dumped towiaird* the centre In tig 2, the 
hodograph is no longer hyberbolic, at the epicentre it 1* 

- j j-gradually approochiim a 

t of Inflexion, after wluch it 


1 The Bams • h od ^h inj.rv«b,H« 
ptasM sr a yfcl tjl p a a vanabla gf « 

think that aoj^pKaka can arwa If w« lu- ‘C 
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becomes concave downwards, and gradually becomes bonsootal 
again at infimre If, in the lower part of the figure, we friBow 
the ray which leaves the centre horisonteUy untO it readies the 
Burfime, a normal erected at tht* point pasM* thio«^ the 
point of inflexion 

It IS important to study the chaiwes in the form of the hodo* 
graph as toe depth of the centre grad^lydiminmhes Theieaub 
IS that the two poinu of inflexion move towards the epacentie, tbe 
convex portion become* smaller, and so also doe* ‘'uiner 
rone of the disturbed area When the centre anPepiccatre 
comade, the convex portion of the curve and the inner sone of 
the disturbed area disappear entirely the hodograph consisti 
.of two symmetrical concave branches which meet at an angle at 
*the centre Thu suggests to us how we should explain the 
resulu of measurements of veloatie* in artificial earthquakes 
In a ahuck produced at the wirface of the earth, tbe veloaty 
must intrease from the centre outwards The stronger the 
charges of minpowder are, the longer ore the diatances that can 
be employed m the experiments, and the greater the mean values 
of the velocity obtained 



depth of the centre, and it must also vary with the law which 
ezpreasea the change of velocity srith the depth But, whatever 
be the unknown law, the hodofpiqih must alwim be convex at 
the epicentre, and pasaing through a nomt of mflexum, after< 
wards become slightly concave Till* follow* simply from the 
law of refiracbon without any ngard to the rate at wfudi the 
velocity increese* with the depth 
As ai we do not posMSt a suflfeiently large niunber of 
Umc obeervation* fer at kaat one earthq^e, it mil be 
impcwible to draw any cooclnaioa coneetmng tbe law of velocity 
from the form of the bodognph Even with the beat ofaaerva 
tums, we can never, m diawt^ the hodograph, exp^ that oil 
pmnUwiUfiai on a regular and oontinooua curve Mt wlurt we 
may expect n that, vim a su flu a en tly huge numbmr of ohtotvai 
tuna, the will be dutnbuted caoplly on both shlei of sadi 
a enrve The hodograph co n tai ns the observations from phdica 
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u an pgMible directions from the epicentre combined m a siOKle 
pleae If the velocity it different in diffinent directions, tn the 
general fisnie these differences will be ebminatul when the 
number of observations is large enough, and the result will be a 
curve free firom local duturbancxs 

Although the time has not yet come fmc ns to determine the 
definite form of an earthquake hodograph, wt we know enough 
from the best examined earthquakes to decide whether the 
hodograph is an hyperbida or a curve with points of inflexion 
whether Hopkins law is confirmed by the observations or 
on increase of velocity is notire^le m the outer rone of the 
disturbed area 

The best example for such an investigation is contained m 
von l^hach and Minnigerode s discussion of the earthquake 
March 6, iSys in Central Oermony An inspection of the 
map of eoseismols published by them is sufficient to show that 
the honsontol coseismals are crowded together in a sinking 
manner near Gottingen and Leipeig at a distance of sixteen 
(German) mUes from the epicentre Accordingly, in dnwing the 
hodograph we see bow badly the hyperbola suits the observe 
turns several points which are most valuable for the 
determmabon of uie epicentrr bec-iuse they ore nearest to it 
and which agree most perfectly with one another must be 
rejected m constructing the hyperbolic hodograph, in order that 
the earthquake may not begin at the surface at the earth until 
li minutes after it was actually < bserved at five diflercnt places 
at five to six miles distance from the epicentre For sixteen miles 
the hyperbola leaves all the best observations below it, alter 
which nearly all points remain above it until it ends at Brestsu 
at a distance of fifty seven miles from the emcentre At this 
place a magnetic ne^le was found swinging fay Prof f>alle at 
4h Sm S5S , Berlin tunc, but the shock its^ may have occurred 
several minutes earlier The hyperbola is made to pass exactly 
through the point corresponding to this time, for otherwise its 
vertex woula have to be placed still higher than it is now and 
thu would increase the already existing disagreement between 
the catculoted time of the beginiung of the euihquake and the 
actual observations 

How welt on the contrary ore the observations represented by 
a curve the vertex of which is a tittle below 3b sjm , and being 
convex downwards passes at a distance of seven to eight miles 
between jh 55m and jh s6m , reaches its pomts of inflexron 
at about eleven miles distance with a slope corresponding to 
3 5 rmles per minute and then leaving some points on one side 
and some on the other, passes through Tubingen (36 y miles), 
the last trustworthy point, until it reaches Breslau one minute 
before the observed time, with a leloeity of at least fifteen miles 
a minute 

The Herzogenrath earthquake of October za, 1873 leads to 
somewhat similar results In drawing the hyperbohe hodograph, 
some of the best observations thosi UM.ctfor determining the 
position of the eptcentre bave to be rejected altogether while 
others must be supposed to err by as much as two or three 
minutes But a curved line, passing through the mean positions 
of the points, is concave throughout on its lower side with a 
large curvature at the epicentre The figure certainly differs 
little from the form of the hodograph correqronding to a centre 
at the surfime, and the inner cone is a circle of not more than 
four kilometres radius 

Thus the best investigated earthquakes at our diHxuol show 
that the observations agree much less closely with the older 
theory of concentnc earthquake waves, straight rays and 
hypeibolic hodograph, than they do with the new theory of a 
veloeity of propagation increasiM with the depth, rays convex 
downwards, aiui a hodograph witn points of ipflezum 

n* DtttrmiiuUten if /M iXgMM ^ tk* Ctnirt —If the law 
connectnig the velocity snth the depth were known, we should 
be able to calculate the fonfis of the cornspoiidiiig rays and 
hodograph, and to find a relation between tlra de^h of the 
ooitre and the form vS the hodograph In Pig a we have 
itaitcd with the amplest assumptlda, and supposed the velocity 
to vary as the depth Asthiskw isanentir^aiUtrarynne.the 
figure can only give a nearer approach to the truth than ffie 
tMocy t^Msented m Fig i If, finr instance, the modulus 
of elaaiioty were to vayy as the depth, the vdodty would change 
moeli more raptdiy near the earth’s turfiua thim for below it, 
and the fimt that the perceptibility of eorthquaikei decreases so 
rapidly 01 the depth increases, certainly inoeates that a rapid 
dauige in the vekiclty takea plaice immeSiatdyhirtdW the snrfoce. 
Conaeqiiently, m cal^tiag the deptii of die cfoihrecorrespcsid 
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mg to our law, we should find too large a value Other 
diiticaltiee m drtettroning the depth of the centre are opr 
Ignorance of the true superficud velocity, and the uncertainty os 
to the form of the hodomph, esp«naliy the doubtful position of 
Its pomts of inflexion Bat, in qpUc of oil these difficulties, we 
may consider it as a rule that the depth will increuae with the 
radius of the inner zone of the dntumd area, and that it will 
certainly always be smaller than this radius 

On tfae other hand, a minimum value of the depth may be 
found by means of the tsngent at the point of Inflexion This 
tangent in Iig i likt the asymptote in big i, makes an angle 
of 45* with the horizon liecause in both fopirea the central 
velocity («,) was taken as the time scale While m Fig i the 
asymptote poues through the centre, m Fig 2 the taogent at 
the point of inflexion passes above it Now, let us imagine the 
depth of the centre in big a to remain the some, as well os ihe 
velocities iq at the centre amt u at the surfiuie, but let the in 
crease of velocity he no longer uniform ss before, but be 
prmcipolly restnitcd to the neighbourhood of the surfiice The 
consequence will be that the rays will differ little from straight 
hnes at first when they leave the centre, and that the principal 
increase of cuivature will be near the surface The point of 
emergence of that ray which leaves the centre horvontaUy, wnll 
move to a mater and gTe*^^^ distance, and, os the some is the 
COM. with the point of inflexion of the hodograph, its tangent at 
that point will be disjilaccd parallel to itself downwards, and 
when the whole change is imagined to take place m the surface 
Itself, the hodomph will coincide with Seefa^ s hyperbola, and 
the tangent at tfae point 1 f inflexion becomes an asymptote and 
passes through the centre 

Thus with a hodograph adapted os well os possiUe to the 
existing observaUons, we find a depth of more than five, and lesa 
than ten, gei graphical miles fur the earthquake in Central 
Germany and a depth of less than three kilometres for the 
earthquake of llerzogenioth hach of these earthquakes 
represents a special type Type I with a very small depth of 
centre and an approximate disappearance of the inner zone, is 
represented by ihc earthquake of Ilerzocenrath , Type II, m 
which both rones ore pretty equally distinct, and the depth » 
rather considersble by the eatthcpiake of Cmtnl Germany 
There msy exist a Type III with a very deep centre, or with 
small intensity and moderate depth, for wtneb the point of 
inflexion of the hodograph falls outside the region when the 
earthquake is perceptiUe, and where, consequently, the bodo 
graph IS convex throughout Amongst the earthquakes 10 ^ 
studied, for which the mean velocity has been calculated, those 
with small veloaties, which generally have a merely local 
character, may safely be irgsrded u bemngmg to the first tjrpe 


THE 701 AL iiOLAR ECJIPSE OP AUGUST S, 

I8q6» 


TT having come to my knowledge that some doubts had 
arisen os to the suitability of Norwayot a post of observation 
for the total eclipse of the sun in 1896, and having hod both 
cxpenence in total eclipse expeditions and of travdlmg in 
Norway, I determined to make a special tour of observatioo 
both to the west coast, and also to fmmarken, Lapland, and 
the Russian frontier on the east coast 
In Mlecting stations m such an exceptiDnol country as Nonray, 
many points must be considered tntf do not apply to most 
placn, thus It IS not enough to know that A m twenty miles 
from B firithout also knowing how many Qords he between, how 
many peaks three or four tnonrand net in height, how many 
glaaers, and how for they are csevassed, if the mountouia are 
passable, and if m> what weight besides himself a man can carry 
up Those people who have voted Norway, and the mote so 
those who nave travelled m the interior and north of the 
country, are surprised at the almost impoSsihihty of moving at all 
except by the fjotda and certam marie roadi These generally 
may be sold to extend as for north as Trondhjem, latltudb 
03*^36', longitude lO* 30 about After that, on the north and 
northeast coast and Russian firontier, roads are the fMblot 
tradia ganerally, and the i}0Td communication only of a special 
character, the population, except at such places as Tromao, 
Hammerfast, Vardo, and Vodso, is very scan^, and duefly eon* 
fined to the sea coast, and in the latter case subject to consider 
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able variation according to the aeoton of Ae and tke nature 
of the iiahing How far theae pointi would affect on oitionomical 
exertion will be ocen later on 
From Trondhiem we take a north north ea«t count ptMing 
Torghatten on Ufauid of about 800 fcit in height and ihortly 
after poM the itland cf Donn'tto at the bottom of the map on 
the west nde which will be on the border of the thadow during 
totohtf , steaming north to Tommen Oe which will hate about 
me minute totali^ t careful search for stationa is kept liiroe 
IS too low Oxtinden promontory too much inland Hest 
mandoe well withui the 85 line and (he island of Tranen near 
the 13 th parallel are too far west tho^h the central hoe posses 
close by, but hating a longitude of only n‘ 5 the sun is 
rather low The height of ground u 3710 feet Rod Lovenr 
also, somewhat further eastward and Bolgen, a peaked island 
close to the central line are rather too & westward 1 p a ssin g 
Omntes Oe and Meloi, crossing the central Ime, we next 


ndlea direct north of the central line, where then is a hOTlq At 
north east of the town Excellent accommodstfcm can he md 
there, and a tdegraph station exists Further ndtdi is As Waikd 
of Lande Code, witiun the bmit The islands of Lendo 
and Engelo are on the northerly limit of the diodow of totalitj, 
and therefiire useless. If Bodn were ooenpied os headmarten, 
wiA a steam launch at the disposal of the'party, and Sandhomet, 
Arnoe, Flema, Xunnen, or the lighthouse root of Slbt, Bolgen, 
Rod Loven or Hestmando as detached sutioiis, a ealuofate area 
would be covered, althm^ these positioiis have the astronomical 
disadvantage of the suits olbtude bemg as low ui 6|*to 7 f*, 
and the duratian of totality hut little over li to i) mumtes. 
Yet, owing to the stdlness of the atinos| 4 iere on the west coast of 
Norway at that tune, and the general freedom from clouds on the 
borison, some good rataltk should be obtained The farther fimt 
of the corona being seen tbiDU(^ a considerable thickness of 
watery vapour would have both a spectruoeopic and photographic 



round the promontory of Kunnen two or three miles above 
the central line, a rather inaccessible portion of some aooo 
feet high The lighthouse hland of bldt is however, m 
all respecU a desirable position and Kunnen bos a tekmapb 
station—a valnal le adjunct Proceeding east north east 
the Island of lugloe Is pas<ed, ajoo feet hij^, steep 
an I ragged and It miles further north Fleina about 
^ to loco feet—a good posiii n On the flghr ts the island of 
Sandhemt with the S^hornet M unUin of 3300 feet—a rare 
poain n kt moun alneen only about five or mx miles above the 
central IiM emh a mmuie and a half totality and the sun an 
altitude or ^ abuutf the longitude being six or seven mmutes 
over 14 fliis position (.ives an uninlemipted view all round 
For non climbeis the Arnoe Islands on the west, where Ihgra are 
fishing stauons, would afford an alnost equitly gi^ posiuon 
These pliM are in eaw communication with Bbdo, the latitude 
of whiA 17 , and longitude 14* 34 about, and which isteo 
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intereat in comparison with umilar observations token at about 
douM^he^titude Although sev^ ivtvnd 

be better adapted fot many rtosom thM others. Thus Fa|^ 
H steep and raufcd, and has no advantages over Flema oxc^ 
beyht^ alio Omraes Oe is a troublesoiiie jdace, Kunnen la en 
almoat inaccessiblo promontory of chert and granite rocka, the 
island of Slbt has a good anebonge for boats, and the sun wuuld 
not be masked by Kunnen duiing totality Here also is a 
tdegraph ttatioo 

Irving the west coaetpoeitioiis, we retch Tromeo, and steam 
ing up to Hammerleat, suns of avibsalion die fitfully away. 
After rounding the North Cape, 71* 10 40 N , and a^t a^ 
E and steering cast, the Notaktt ispass^ and from inw 
anuA east Aicctxm we tnvd along a Ueak, inhuepuabla Amu 
ofguaitnterocksto Vardo,caanIdand AisitabmAenctAs 
east comer of Norway, a good steed whalmg stotuiB, and afbrt, 
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until Mine Hoond-clMi hotel accommodatioii. Thu piece nu 
nMdaOnobeerniigitsttonli) 1769 bv the Auittuui Hell for the 
tnunh of Ve&M, end, befaig le« then twdve mien direetly 
nocth of the oentni Hne of fiwdow, misbt be edvuitagMily 
oeoi mw d It fonna the noet CMterly itatlon , beuif in ki^ttide 
31* V, end letitade ebont 70* 23 , it would here e diuetion oi 
totelity of over im. xu, end the sun nelutnde will beebout 14I* 
It M eenfy eeceHible, no high ground obetnicU the iiew, end 
praefttont end leboor etc to be bed I’ewng south down e 
dneiy eoeM of qnettate rocks and Situnen slites, we come to 
Kilbm eboot ten miles south, and two miles inlaiid There in 
e hdl about 500 foet high, but although this would be only live 
or SB miles north of the central line, it is not in other respects 
e deweUe station Steaming south south west we pern 
Store Eklcero, e promontory nome twent* five or thirty miles 
west of Vedso, nrhichappeers to base all the ettnbnten ole good 
stattont provided accommodation can be arranged for the 
central hne of totality psssen over the southern point, and there 


sun’a aiimttth at the local time of i8h being 97* south towards 
east, and the duration of totality a maximnni—vut over im ais 
tbesun'sekitudeabout I4i* lasungontoVadao,thetownotthe 
Fimnarken diitnet, theieiue teieral hills, two or three hundred 
foet, esmly accessible, and m all respects suitaUe for observing 
stations witbm three or four miles , indeed, Vadso should be 
looked upon u the headquarters of an Last Norway expeditiop 
The local time of totahty here would be I 7 h 57m 46s , nnd 
duration about im 35s All the aforementionea plac^ ate in 
tdegraphic conunnmcation with most parts of Norway during the 
fishing aeason, and no doubt arrangements could be made f ir 
keeping the oflicei open aa late as August 8 The temptralure 
at VadM IS remarkably high probably between 50* and do 
If m August, and there is every chance of fine weather at that 
time 

Crossing the Varanger Fjonl wc come to Bugo a Lapp fish 
ing atatmn, and wilhin a mile md a half of the central hne the 
longitude u about 29' JO, and latitude 69* <8 There the d tnt 
turn would be about im 40s, snth nothing to obstruct thi 
view, frequent communication could be had with \adno at 
certam tunes of the dav , heliograph signals might he tnns 
nutted , there are several men hereabouts but cme in particohr 
detinble The Bugonaadjeld I will lease to those who like to 
be in the clouds ' So little is known of it that every map sh >ws 
It m a diflcrent position but if mtreptd mountaineers are fond 
of carrying huf hundred weights up mountams, there is no 
reason wIb they should not have thesatisbcuon they desire I ut 
thOT mil find no one to do it for them 

In order to distribute the parlies and multiply the chances of 
snoeeH, one party mi^t proceed from Vadso to beida r n the 
Tana River This station u a good one for all pomts except the 
length of totahty, which u only about im i 3 s , and has the sun 
at an altitude of about 13I* I’olmAk, some twelve miles due 
lonth (readied by poling up the viser) u not so easily g>t at 
but astronomieauy better situated, and tooth east of it sbout 
five miles, is a mountam over 1000 feet high About forty or 
fifty miles further up this nver in a south wrest direction is 
Utimki, a place also that might be advantageously occupied in 
tbeKnswm Lapland The duration of totahty there would be 
about im 2<is,, and the suns altitude about 13* both at 
Polmik and Utsjoki camp equipage would have to be taken 
Both are m telMia|ditc communication with Vadio and Vagge 
the latter {dace bei^ at the mouth of the Tana Fjord Karasjok 
IS astronomically a good place, mthin four milea of central line^ 
the sun’s ahMada bemg about la}* and duntioh of toUhty over 
i^m Much, of coutae, will dep^ on the mmber ofobMrveti 
It IS proposed to send out, their powen of endnance, and know 
ledgt of Lappish, Rusaum, and Norwegian ftir the east coast 
expcditKms (except at Vardo) 

To the miomiBtion which Colonel Burton Brown haslvought 
together, we may add that the Orient Steam Navigatiun Com 
pany proposa to send one of their large steamshipe to Vadso, for 
tho pntp^ of enabling obaervatioiu to be mada of the cchpet 
The steamer wiU leave London on July ai, nnd, after calbng at 
Od^ Bergen, Naei, Midde, Trondhjem, Hammcrfesl, and 
North Cape, wtU arrive at Vads6 on August 3. It mil leave a 
wc^ btan and will arrive m London on Aq^ 17 (Full par 
bcnlara <a thu foomey will bt (band m our advertisement 
oolmnni*) * ^ 

We am ftribtmedby UenRS. Cook and tlMri the Beigenske 
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Steamship Company have consented, subject to certaMi con 
ditions, to send one of their best steamers from Bergan and 
Trondhjem to Vardo and back, for the purpose of enabling 
persons mtetetted m astronomy to view the eclipee It la pro 
posed that the steamer shall Icawa Beigen on July 31, calling at 
Trondhjem two days later, reachrog Vardo on AuflM 8, and 
remaining until 4pm on August 9 returning to TYondhJem 
August 13 and Bergen August 15 The steamer will call at all 
the nnaf places visited by the tonnst steamers between Beigen 
and the North Cape 

UNIVERSITY AND EDUCATIONAL 
JNTtLLIUENCE 

CtMBaiiii 1 —Mr Herman, of 1 nnity College, u appointed 
Chairman of the Examiners for the Mathematical TnpM 
The Univemty I ecturar in Geography (Mr H Yule Old 
ham) announces a courae of Iicturet on the F lements of 1 hysical 
Geography during the present term The Royal Geographical 
Society's Studentship of j^ioo will be awarded at Easter 
Candidates must be members of the Lmvemty who have 
xttended the courses of the Umvemty Lectures 
The Council of the Senate recommend that the Umvemty of 
Allahabad be adopted as an aflUmted UntvemW on terms corre 
spondmg to those in force for the Umversrty of Calcutta 
The report of the byndicBte on the Higher Local Examina 
tions shows that good results have been attained m the scitnrific 
subjects The new laboratory examination appeara to work 
well, xml has had a wholesome effect on the candidates’ 

‘"isrve I> Whetham and Mr J* W Cbpetick have been 
recejmMed as Teachers of Physics, aM Mr K H Adie as a 
Teacher of Chemistry, for medkal degrees 
Among the freshmen who have matriculated this term there 
arc over 150 students of medicme 


mentary science according to the examinational successes earned 
by their students—in otlw words, according to thmr ability to 
cram youna students with a large assortment of scienitfic focts, 
dogmaticaUy suted and imperfectly understood—umving svay 
to one more calculated to create andfoater x deaire Iv natural 
knowledge Within the post few daw a Mmnte has been issued 
to schixils under the Department n Science and Art, stating 
that the Lords of the CommUtee of (Touncil on Education base 
decided tb try the experiment of making grants (or instruction 
in science and art depend partly upon the attendxnce of the 
student and mirtly on payments on results as terted by examina 
tion 1 he Committees of Science and Art Sdwols and Cloaaes 
which have been m the receipt of grants from the Deportment 
for two consecuUve years, or whiA are conducted ^a local 
amhority under the lechnical Instruction Act 1889, or the 
^hnical Schools (Scotland) Act 1887, snll be allowed to elect 
to receive their grants on the scheme under winch the payments 
on results snll be one half thoee on the present scale, while 
attendance grants will lake the place of the other half, provided 
thatthe Ifispectatofthe Department reports that the teaooii^ and 
eqmpmfnt of the school are thoroughly ntitfimtary,and that the 
cUss or classes ate not too large (m instruction ^ the stafif of 
teachers The attendance grant snll bf lif for each attendance of 
at least an hour s duration m a day snenCe class, and 3 ^ in a night 
science class, and of yl for each ottandance of one and a wf 
boars’ duration given to practical srork in chemistn, physics, 
metallurgy, or biolapty, in a properly equipped laboiaton 
Applications to receive grants under the new Minute must be 
received befoie December i, 18^ and in subaequent years 
b^ore November i But the mnction to be so treated w^y be 
snfhdrawn at any time should it appear from the letuKs of the 
examination in May, or from the reports of the Inspectors, that 
the inatructioii u not efficient, and no schod can receise giants 
partly under the new Mmute and partly under the ordmaiy scale 
of payments on results Oigsnisea saence schools are exempted 
from thcae attendance grants, nor can thegrants bedaonea on 
behalf of students who sre on the register of an elementary school 

The priaaide of recognising attendance at elaitea as o-' 

the tests of the efiSoemy of a tchool has common ar- 

bock of It, and it shoald do ao ' 
inflneoca of the e 
educatioa. 
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1 >R A R01HPUCT7 hat been appointed Extraordinary Pro 
feMor of Geoloigr and Pakeontology in the University of Munich , 
Dr Frntt Lectin, Profenor of niyace in Innibruck Univertira, | 
hat been nominated to micceed Prra Macht at Prague, Dy r 
Mar^ hat been made Ordinary Professor of Phy«olo» in the 
Bohenuan University at Prague, and Dr J F Hnm^rey has 
been appointed L^urer in Botany at the Johns Hopkins 
University, Baltimore 

Thb Calendar of the University College, North Wales for 
the year 1895 96 has been received The phyucal chemical, 
and biological laboiatonek (plaiu of which are given in the 
Calendar) now cover an extensive area Under Prof Andrew 
trrav the physical dipartment has greatly developed and the 
appliances a^ electrical instalUtion with which it tk eqmpped 
enable the CoUegc to offer a complete course of instruction in 
all branches of electro techmeal education 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences October 14.—M Janssen m the 
chair —The decease of Baron Larrey free member was an 
nounced from the chair He died on October 8 M hmile 
Blamdiard pointed out the great influence of the deceased in 
modem surgery — Phe Pnnee of Monac 1 has sent to the Academy 
No IX of his publications concerning the scientific work 
done on his jacht a contribution to the study of the Cephalo 
pods of the North Atlantic, by M Louu, Joubin —On a 
mechanical amphfication of the nonrontal component of the 
earths rotation, ly M fules Andrade—On a hydraulic 
apparatus to show the movement of rnlation of the earth by 
M Aug Coret —M Aug 1 abre, in a memoir on Integration 
of the equation to the derived partials (f the first order, of a 
function X snth n mdenendent vuubles Xf, a-,, x, , ” 

gives a quick new method of amsinq at the general integral of 
an equation n {x Xi x, Pi h P ) o 

—M J Janssen in the name of the Bureau des I ongitudea, 
presented the 18^ volume of ‘ Connaisranee des lemps* 
There has been added to the tables concerning the satellites of 
planets, a table giving the elements for the rakatlation of the 
position of Mars satellites at any given moment In the 
ephemendes of the fundamental stars, the brightness of those 
above the first magnitude has been given taking Aldebaran as 
unit —The Perpetual Secretary aimounced to be printed in the 
Correspondence ‘Theone der endbehen Ciiaippen von 
eindentigen Transformationen in der Ebene, by M S Kantor 
—On a class of linear equations to the denved partuds, by M 
II von Koch —On the surfaces of which the lines of curvature 
form a netsrork with equal tangential invariants by M A 
Thyhaut —On the double elbplic refraction and the tetrn 
rcfhngence of quarts near Us axis by M l> Qnesneville —On 
the estimation of argon, by M Th Schlcrsmg An apparatus 
with circulating mercury pump is described wWh allows of f^e 
absorption of nitrogen qnd measurement of the residual argon 
The whole arrangement is a modified form of Ramsay s apparatus 
for isolating ai]^ —On the acti m of hydrochloric acid on 
eopper by M K Engel C ipper decomposes a saturated tola 
tion of hydrogen ehlonda at 15 C , with liberation of hydrnnn 
This mteraetion does not occur if the concentration be less than 
that shown by the formula HCl ioH ,0 The presence of 
cuprous cblonde retards the reaction greatly —Action of potash 
and potassium ethoxide on beiuoquinone by M Ch Aatre — 
On combmations of antinynne with the diphenols, influence of the 
respective posttiona of the hydroxyl groups, by MM G Patein 
and F Dufim Pyrocatechol, morcinol, and qumol (hydro 
qumone) behave differently snth r^rd to antipynne, the ortho 
and para diphenols oombiiie with tsvo moleculM proportions the 
meta with one Tlie combination occurs through one of the 
nitrogen atoms and the phenolic hydroxyl, which loses this 
p i op e rty when its hydrogen n replaced by a metal or radical — 
Experiments on the reducing power of pure yeasts, means of 
measuring rt, by M Nastukem 
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THE CENTENARY OF THE INSTITUTE 01 
FRANCE 

F rom the bnef tdegniphic reports puMifbed in smne 
of the Enghsh newspapers readers in this country 
may have observed that the hundredth anniversary of 
the foundation of the Institut de France was celebrated 
last week in Pans 1 hese reports however, conve) but 
a feeble impression of the real character of the celebrt 
non The Institute is an establishment of w^di French 
men of all classes and of every shade of political opinion 
are justly proud 1 hey look on it 'is a living embodi 
ment of the culture and intellectual power of France It 
stands above and beyond politics Forms of Govern 
ment m-ty come and go kings emperors, and republics 
may tuase, flounsh, and disappear But the Institute 
remains unshaken, quietly pursuing its career and sus 
taming with marvellous success the intellectual glory of 
the nation No wonder then th tt smid the turmoil of 
parties, the stnfes of Parliament and the endless changes 
of Ministries many men turn to the Institute as the onl> 
stable institution which royalists republicans socialists 
and anarchists seem to be dike agreed in lespeuing 
That Republicans especi illy should show an interest 
in this institution was natural It was founded a hundred 
years ago dunng the first Republic The idea of restor 
ing the old Actdtmies and combining them into one 
central institution was earned out by the Republican 
Convention with the openly professed intention of 
promoting the literar), artistic and scientific labouis 
which should best contnbute to the general bcncht ind 
glory of the Republic After all the transformations of 
the last hundred years i Republican form of govern 
ment is once more in power It was only fitting thcic 
fore, that the State by its highest officials, should mam 
fest Its interest m this the oldest and most illustnous 
child of the Revolution by taking in ictive and prominent 
part in the Centenary of its existence 

An rnglishman pnvileged to be present at the cele 
bration could not fail to be struck by vanous features in 
It that stood out in marked contrast to anything that 
would have been possible in his own country In the 
first place of course, the Institute itself is unique in the 
wide range of subjects with which it is concerned We 
have many admirable learned societies at home, from the 
Royal Society downwards, and so for as saentific pro 
gress IS concerned, they are possibly of at least as 
great service as any Academy of Sciences in the wortd 
We have likewise our Royal Academy of the fine 
arts, which may, it is to be hoped, hold its own agamst any 
foreign competitor We have, however, nothing that 
corresponds to the French. Institute and the question 
has often been discussed whether the creation of such an 
Institote amongst us would be pouible or desirable 
But what especially strikes a stranger at such a gathenng 
at that of Ism wedc in Pans, is the catholicity of view 
which led to the uniim under one organisation of so 
vast a tgn^ of human culture f^nd fitculty Prose 
writers, poets, dnauUuta, ontiquanea, nudiematt 
dans, phyncists, astronomers, geogn^ihen, engineers, 
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chemists, mineralogists, geologists, botawsts, wia 
tomists, lodogists, physicians, surgeons, painters, 
sculptors, architects, engravers, mwncums, writers 
philosophy morals, law, political economy, and htt" 
tory—oJl meet as in a common home under the dome 
of ^e Institute on the banks of the Seine Each of the 
five Academies has its own sphere of activity and its 
own independent organisation But they con^ mutual 
strength and dignity on each other by the common tie 
that binds them together as the Institute of h ranee And 
one c innot help feeling that m a country liable to sudi 
political vicissitudes as France has gone through during 
the last hundred years, it has been of unspeakably great 
advantage to the stability and progress of all the arts and 
sciences which elevate a people, that this solidarity of 
intellectual efibrt should have been established at the 
beginning of the long succession of political troubles 
Another feature which impressed a native of this 
country was the direct hearty and effective part which 
the highest functionaries m the State played in the chief 
events of the celebration The President of the Re> 
public himself received the foreign members and cor 
respondants one morning at the Elysde, shaking hands 
. with each and stopping every now and then to say some 
few appropnate words to one whose name or whose 
work was known to him The whole ceremony was as 
simple and natural as it was pleasant M Faurc hke 
wise presided at the opening meeting at the Sorbonne, 
indon bnday evening he held a brilliant reception, to 
which all the members and correspondents of the Insti 
tute were invited with their wives, together with a large 
assemblage of other guests including the Ministry the 
diplomatic Corps and representatives of the chief dc 
partments and institutions In riiort everything which 
the head of the State could do to testify officially the 
pride and interest of I' ranee in her Institute was done 
simply and heartily One felt that the President kindly 
and gracious is he was personally, represented a national 
feeling which would have demanded expression no matter 
what foim of Government had been in existence or what 
political party had been in power 
X or was the action of the President the only manifesta 
uon of official interest in the celebration The Prime 
Minister the Ministers for horeign Affairs, War, Monne, 
Public Instruction, and others found time to spend an 
hour or two at one or other of the gathermgs The 
Minister for Public Instruction, M Poincard, indeed, 
multipbed himself in the most astonishing way Having 
the official control of the department under which such 
organtsauons as the Institute are placed, he evidently 
considered it to be his duty, ag it seemed certainly to be a 
pleasure to him, to atte^ every gathenng where his 
presence could testifv the sympathy of the Government 
with the Institute and itt otgecu At one time he was to 
be seen a.* the Muustry of PuUic InstnictKm holding a 
reception of all the academioans and correspondanu 
with their wives, and a large company of representative 
men from ouUide At another ttme he was on the plat 
form beside the President, making a vigorous speech, and 
cbnveyiRg to die Institute the apprecution which he and 
‘bis coU^ues had of the w^ which the vanous 
Academies had accompiksM Agam he was m his place 
'^aesidtng at the banquet pven to the Instittite^ ready once 
E E 



6^8 


STATURE 


[October 31, 1895 


mort mth doquent words to wish prosperity to literature, 
art, and science And as if all thfk were not enougli in 
midst of his other busy ofSdal engagements, we found 
him just after breakfast at the unveiling of the Mettaooier 
statue in the Lou\ re (,ardcns, where he made an adihiraUe 
speech, summing up the chmcters of Meissoniei^ work 
An i^glishman might be forgiven if he ventured to ex 
press openly his opinion that such things as these could 
not, or at least would not, be done in his own country 
We suppose oui Vice I^resident of the Council is the 
Minister who most nearly corresponds here to the 
Minister of Public Instruction m France But when had 
we ever a Vice President who thought it worth tps white 
to show, outside of his official duties so much acuve 
intenst in the cause of scienq^ art ind literature ? 

While this recognition ft^ the State and its func 
tionanes was extended to the Institute, the latter showed 
in several ways how well it realised its representative 
character as the outward symbol of the higher intellectual 
progress of France One was especially impressed by 
the way this feeling was exhibited at the opening gather 
mg in the great hall of the new Sorbonne Behind the 
academicians and correspondants, the best seats in the 
building were allocated to representatives of education, 
law, justice &c The chief schcwls and colleges bad 
pi ices allotted to them, legibly marked out by hugs 
labels affixed to them Lawyers, judges and pi^essors 
came in their robes to take part in the proceedings 
Every section of the programme appeared to have been 
most carefully thought out There was a well trained 
orchestra, which began by playing a composition of the 
first composer who became a member of the Institute of 
I' lance, and afterwards gave a fragment of Mors Vttt 
by Gounod—the last composer who had passed away 
from the Academy of the Beaux Arts Good care, indeed, 
was taken in the celebrations to show that music and the 
drama were mcluded within the range of the Institutes 
activities An afternoon “gala performance at the 
Thd&tre Fran^ais iiKluded parts of Corneille a Ctd and 
Molifoe’s Acoledts Femmes and Femmes Sai anfes, wherein 
the chief members of this incomparable company showed 
once more what perfect acting ^ould be 
Lastly, a stranger could not but be pleased with the 
numerous facilities offered to him to meet his old friends, 
and to make new ones At the evening receptions and 
dinners, at the daylight gatherings in the Institute build 
mgs, and in the foyer of the Thd&tre Fran^ais, but most 
(MT all m the excursion to Chantilly, and the rambles 
through the rooms and grounds of that pnncely chateau, 
he had opportunities of seeing everybody that he wished 
to converse with No one who went to Chantilly will be 
likely to forget the success of that concluding day of the 
proceedings—the autumnal woods with their long vistas, 
the magnificent castle, the endless treasures of art and 
hteiature wfthm the rooms, but above all, and as the centre 
and soul of the- whole scene, the figure of the Duke 
d’Aumale, who has gifted all that estate to the Institute 
lilting m his bath chair wrapped up m bUck velvet, 
hardly recovered from bis last attack of gout, he showed 
himself the most vivacious talker m the company, sbakug 
hands with his guests, discoursmg to than of pictures, 
trMHel, and friodimts of his life with the urbanity and 
dignity of the old grand setgmeur 
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There wM one special source of gratifiiaffioa to Sngliah 
visitors m the remwkgbic band of men sdio went to 
represent Gretft Btteim at the Centouury The Fmtchi 
members of the Insthute seemed to foel the oimtpluDent^ 
paid to them by the attehdance of so many lUustnmis 
menofsaence,bterattiieandart And the strength of the 
English contingent drew forth the admiration of visitors 
from other countries It was pleasant, in these days of 
politicahnvalry, to tee human culture hnking men uvjs 
brotherhood which stands above nationahty and polities^ 
and more especially to note that nearly the whole of the 
Englishmen who have been so generously recognised 
by the Institute of France should have attended us 
Centenary 


THE GOfD MINES OF THE RAND 
The Gold Mines of the Rand, being a Description of the 
Mining Indmtry of Witwatersrand, South African 
Republic By F H Hatch and J A Chalmers 
(London Macmillan and Co, 189$) 

FRICA IS proverbially a land of surprises It is not 
likely, however, that more startling surprises can 
be m store than those witnessed by the present genera 
tion We have seen a great city spring up, in what, before 
the discovery of gold in the Witwatersrand was a desert, 
a city with 01 er eighty mines, the workinj^s of which 
extend east and west from Johannesburg for 45 8 miles 
The mines have been worked with rcgulanty, and the 
augmentation of dividends has attracted the attention of 
capitalists in all parts of the globe, resulting in the 
Russian Government commissioning Mr KitaefiT to report 
on the gold field, and in the Prussian Government de 
spatching Mr Schmmsser for the same purpose The 
output of gold from the Witwatersrand has risen from 
23,000 o*s in 1887 to 3,023,198 oes, valued at nearly 
;£7,000^000 in 1894, whilst the return for the first nine 
months of the current year was 1711,337 oxs The 
Transvaal now produces one fifth of the world s sup 
jdy It IS calculated that at the present rate of 
progress the output of the Witwatersrand mines will 
have reached by the end of the century a value of 

^ 30 , 000,000 

To the already ample literature relating to the 
Transvaal gold mines, this handsome and profusely 
illustrated volume of three hundred large octavo pages is 
the most valuable contnbuuon that has yet appeared The 
authors possess special qualifications for the important 
task they have undertaken Mr J A Chalmers is an 
Associate of the Royal School of Mines, and his brilliant 
career as a student has been followed by many years 
successful practice as a mining engineer in South Afoca , 
whilst Dr k H Hatch s scienufic attainments and 
literary skill are wdl known from his important petro 
I graffoical researches earned out pravionsly to his retire 
ment in 1892 from the Geological Survey of England and 
Wales, and from his useful manuals on mmerak^ and 
petrol^ 

The authors divide their subject matter into twelve 
ebapten The first deals with the history of the gold 
dtscovenes and of the deveioptnent cf the mining 
industry, whilst the subsequmt chapters deal respectively 
with the geology, the aunforous conglomerates, the 
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Witwatmnnd dqpontt, the development end proepecti 
of deep levele, nuaing practice, nrfaca eqiupmenu of the 
mine*, the metalhirgic^ tiettment of the^ economiCa, 
mimag lew and statntica 

Unfortunately for studenta of South African geology, 
much confusion resoUs from the foct that beds of an 
identical character often receive difoent names in 
difierent locahttes The mconvenience of this want of 
uniformity m the classification of the rock systems will 
now. It IS hoped, be obviated, as the au^ors clear 
expositioii of South African stratigraphy cunnot £ul to be 
generallv accepted The geology of South Africa is, it 
may be noted, comparatively simple TV mam sub 
divisions are (i) recent deposits ,(3) the Karroo formation, 
<3) the Cape formation, and (s) the South African 
primary formation The sedimentary deposits are under 
lam by granites, gneisses, and crystalline schists, which 
constitute the greater portion of the formation of north 
west central Africa This primary formation occurs 
largely m Mashonaland, Matabcleland, and the Mozom 
bique, and predominates m the northqo and eastern 
pasts of the Transvaal Lying unconformably on these 
beds are the shales, sandstones, conglomerates and 
limestones of the Cape formation, which extend over the 
southern, western, and middle ports of tho, Transvaal 
They appear to be of an age correspondmg with the 
Devonian and I ower Carboniferous periods of European 
classification The Karroo formation, which may possibly 
be correlated with European Lower Mesozoic formabons, 
has a widespread occurrence m Cape Colony, Natal, the 
southern Transvaal and the Orange Free State It 
denves its importance for the Iransva,!! from the fact 
that It carries the coal seams that have rendered such 
valuable aid to the development of the aunferous deposits 
Lastly, the recent deposits comprise those of alluvial 
and ,BoIian origin, together with the cunous surface 
material to which the authors apply the somewhat niis 
leadmg name of “latentc This material is widely 
distributed throughout the Transvaal The gold of the 
Witwatersrand is obtained entirely from beds of con 
glomerate, known as ' banket, earned by the Cape 
foimabon These are compost mainly pebbles of 
white or grey quartz emb^ded in a uutnx consisting 
originally of sand, but now completely cemented to an 
almost homogeneous material by a later deposition of 
quartz The pebbles as a rule do not caiyy any gold the 
imneralisation being confined to the matrix The average 
total yield of the conglomerate stamped last year was 
13 16 dwts of fine gold per ton With regard to the 
origin of the ore bodies, the authors eaumerate the 
vanous hypotheses withqut givmg their support to any 
one of them They have, however, been un^e to find 
any evidence in fovour of the idea locally prevalent that 
the dykes met with, have acted benefically on the banket 
in tbeur immediate neighbourhood m i^;ard to gold 
contenU Petiologically the dykes belong to the group 
of daih-ctrfoured greenstones, among wlu^ the authors 
have recognised the foUowmg types diabase, olivine 
diabase, bronute diabase, epidiont^ gabbro and ohvme 
Donte 

One of the most mteresting chaifrec^ m the book » 
that 00 the development and prospects of deep-levels. 
As the bedded chancter of the banket depoeits became 
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known, and as the persistency in depth and the uaifitfluty 
in the gold conten# became established by de^ bore- 
holes, companies were organised to work the deep s eated? 
poitiqiiB of the beds It) discussing the depth at which 
the mam bed will be found, the authors brmg frnrward 
evidqgce to show that A very important flattening of the 
bed takes place They therefore take a more cq^bmistic 
view of the future of the goict minoig industry than that 
taken by other writers The most important problem 
that presents itself is to ascertain the hnut in depth to 
which mimng may profitably be earned The limiting 
foctoTs aje mcrea^ temperature, excessive mitial 
expenditure, and increase of working costs The rise in 
temperature with increasing depth must, the authors 
think, be ascribed almost enurely to secular cauaes 
Unfortunately very few expenments have been made to 
gauge the rate of mrrease Mr Hamilton Smith in 1894 
made some determinations of the water in the Rand 
Victoria borehole at a depth ot 3500 feet, the results 
indicating an increase of 1° F for every 83 feet Some 
rough determinations, too, have been made by Mr A. F 
Crosse at the Ferreira and Crown Deep shafts In view 
of the scientific mterest and commercial unportance of 
the matter, it is to be hoped that m accurate detcrminap 
tion of the temperature will be made at the bottom of 
the bordiole which is new being put down to intersect 
the mam bed at a depth of 3500 feet At present, ex 
penence in other countries is the only available guide, 
and It IS to be regretted that such retulu collated by the 
authors ore very incomplete A uble of temperatuiee in 
some deep European and American mints w given 
(p 10^, but this, being disfigured by gaps and misponts, 
such as St Andre for St Andreasbeig, Pnzebram fbr 
Prsibram, Sanson for Samson, lambert tas Charietoi, 
does not cany mueh weight Nor are the shafts of 
the Michigan copper mines fur illustrations to select, 
inasmuch as the coolness of tht rock is undoubtedly due 
to the proxunity of the cold waters of Lake Superior 
The authora statement that at the Calumet and Hccla 
shaft Michigan, there is a nse of only 4° F in a depth of 
4400 feet, IS certainly inaccurate The temperature 
determination must have been influenced by the fact that 
compressed air rock dnlls are m use at that mine The 
tee cold exhaust would lead to erroneous results The 
usual geothermic gradient is 50 to 55 feet for an mcrease of 
temperature of 1° h , and the lowest recorded is that of loo 
feettoi°F at the Lake Superior copper mines It would 
appear, therefore, that in assuming it to be somewhat less 
t ban this in the Rand, the authors are taking toooptunistic 
a view, more especudlyas Mr Crosse’s determination 
(p 103) of 667® h at 835 foeA'and 70/"F at 1030 feet, 
indicate the normal gradient of 50 fee\ to 1® F In the 
dtscusglon of this important subject, the authors might 
have referred with advantage to Koebneh's 387 deter 
minations of tempenture m the Schladebach borehole 
'f hese are of special importance as they were taken at 
fifty eight points at equal distances of 30 metres down to 
the greatest depth yet attained of 1716 metres The 
reeuit of this investigation was that the gradient was 
fiqund tobe46o9metresfbr i®R. 

The tbapters describing mniog i^ractice surface equp 
mat, and the metallmgite] treatment of the ora, occupy 
mm than a third of the volume Admirably lUuetratedby 
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excdMnt dnwtDgi and photogiilpht, give a clear idM 

of the vigoroua manner in which the worit Is carried on. 
Addition^ audionty u given to them by the &ct that 
they contain contributions by Ma L. I Se^our, Mr C 
Butters, and other leading engineering experts. The 
volume condudet with valuable information tegaAhng 
material and supplies, labour, woriung costs, nune 
accounts, mminglaws and regulations, production and 
dividends. A good index, eighty illustrations, fourteen 
photographic plates, and seven folding maps and plans, 
complete a volume of which the authors may justly be 
proud. With the exception of a geological map, which 
would have been a useful addition, the only omissimi 
appears t;p be a bibhograpby of the ousting hterature 
relating to the subject The authors appear to be 
unacquainted with the geological work of Mr C J 
Alford (London, 1891), and with the engineering de¬ 
scriptions of Mr T Reunert (London, 1893) Indeed they 
regard the published information relating to the nature 
of the ore deposits and to the extraction of the gold as 
meagre and inadequate. Yet Mr W Gibson in 1893 
published a list of sixty-seven works on South Afiicao 
geology, sixteen of which bear directly uptm the geoli^ 
of the Transvaal Mr Schmeisser in 1894 gave the 
titles of fifty such works, and Dr K. Fntterer in 1895 
gave 156 titles. With the rapid development rA the 
mining mdustry, literary productions become antiquated 
with remarkablie rapRlity When the writer of this 
review visited the Witwatersrand m 1892, there were 190^ 
stamps running Now, according to Dr Hatch and Mr 
Chalmers, there are 3643 (June 189$) Since 1893 woric 
has been pushed on more vigorously than ever before, 
and from the sixty mines near the outcrop of the main 
bed ipoofoo tons of ore have been extracted in 
1893 Numerous deep boreholes have been 

put down to the dip of the bbd, and several shafts have 
been sunk, encountenng the aunferous conglomerates at 
depths of 600 to 1000 feet. Five years hence there will be 
80m stamps running The present average stamping 
capacity is over four tons per stamp per day, and it is 
probable that, owing to technical improvements, the 
average will be five tons With a total extraction of 
to dwts. of gold per ton, the output should be 6,500,000 
ounces. The ore reserves are estimated at 170^000^000 
tons, equal at 45s. per ton to j£383,ooo^ooa It seems 
unlikely that the average cost of mining and treating this 
ore will exceed the present cost of 30s. per ton. The 
authors thmk, therefore, that they may safely forecast a 
production frtnn the Witwatersrand within the next half- 
century of j^Too^ooo^ooo^ of which ^£300^000,000 will be 
profit. Bsnhktt H Brough 


STARCH 

Mw* Ait SUMti^rmr By Dr A. 

Meyer. ‘ Fischei^ iBps.) 

*^HOSE n4io RK best acquamted with the laboured 
A drtails of Naegeh’s cbusical investigations into 
the nature anik growth of starch-grams, and thji contro¬ 
versy which fioilowed regarding his astinmding hypothesis, 
which so longdeatinated certain of our text-bo^ under 
thenatae oflhia '‘intussusception theory,”wili best be 
prepared for another huge woric of inquiry into the physical 
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and diemical nature, growth and station, and slgaificaaee 
to the plant genendlyof tiiose curious structiues. The 
full appreciation of tlm magnitude and value of Meyeris 
task will depend mi the reader’s acquaintance with tile 
bearing of numerous discoveries which have been made 
since Naegeirs day, and turned to cntidsm and the final 
overthrow of his hypothesis, and among these stand 
prominently, on the Uifiogical side, Sdiunper’s demon¬ 
stration of the significance of the various plaatids to the 
stratification of the starch-grain, Sachs’ brilliant woric mi 
the rdlf of the starch-gram in assimilation, and Strass- 
buigei's severe cnticisms m his researches on the structure 
and growth cA the cell-wall, and, on the physical and 
chemical side, £mil Fischer’s work on the synthesis of 
caibohydrates, and the splendid work of our own country¬ 
man Horace Brown—the latter, indeed, as much physio¬ 
logical as chemical in lU methods and results. 

Meyer’s book, which contams over 300 large pages of 
closely printed German in the dryest of style^ which 
would be hard to forgive if the matter were not so gCKxl 
and the spirit so enthusiastic, covers the whole range of 
the enormous domain now centred around this fbrmeriy so 
insignificant a structure, the starch-gram , and it is embel- 
hshed with nine tables and ninety-nme illustrations, good, 
bad, and indifferent, for the quahty of the figures varies 
mucii, suggesting periods of different powers or methods 
(ff delmeation dunng the fifteen years or so the author 
has been occupied with this monumental monograph 

For It u monumental, m the sense that it has evidently 
been gradually built up as a big structure, bit by bit, 
with morsels of hard evidence dug with great labour 
from the difficult quarry of facta, only t6 be worked with 
the best powers of the microscope, and the best methods 
which modern technique puts at the disposal of the 
investigator 

The work may be regarded as divided into five parta 
The chemistry, physics, and biological properties ix the 
staich-grain as an object of research, fonn the subject- 
matter of three of these parts , the fourth is occupied with 
some extremely ingenious and careful comparative studies 
of the changes undergone by the gram in the difietent 
organs of vanous selected plants, at stated seasons, and 
under expenmentally varied conditions, while the fifth 
part may be taken as the critical survey of the mvestiga- 
tions and views of others scattered through the body of 
the work, and the copious hterature collected at the end 

It is, of course, impossible to traverse a work like this 
in a review, and the following short summary must 
suffice for a glimpse at Meyer’s views and result^ some 
of which he has already published in short papers from 
time to time. 

He regards the typical starch-gndn as consisting of two 
substaneds, one of which, ^-AmjAost, can be obtamed 
separately in the crystalline fbrm, whereas tiie other~- 
cannot be laotMted in crystals. The re¬ 
lations of these two constituents to ea^ other, and to 
other carbitiiydrates found in modified starcb-giidns, are 
conridered m detail; they occur in the gram itself as 
aacular crystals {MeMtt) anaaged more or leas radially, 
and the starch-gram is m effoet nothing but a compl^ 
mixed sphere-crystal compos e d of radiating teanch- 
systems of these iridUkt, in diffetent pn^oitioas, and 
more crowded m the devoer iaytit than in the softer ones. 
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The cates where amylo dextrine occurs, and the 1 
relatiotts of all these tubsUnces to other caibolgrdrates, 
their bdtaviour in water of various temperatuies, the 
action of diastase, and so forth, are discussed at great 
length, and we are glad to see that the author has p«d 
attention to, and, it may be added, bem considerably 
miluenced by, the valuable work of Brown, Heron, Morns 
and Salomon, and there are points of discussion of 
interest to all these workers 
Of course a view like Meyer’s must depend for its validity 
essentially on what expenmental resulU can be got in 
the way of obtaining sphere crystals of carbohydrates 
like amylose under known conditums, if the author’s 
statements regarding the crystallisation into sphentes of 
inuhn and amylodextrm and other bodies in a viscous 
matrix can be extended to the case m point—where the • 
pioto|dasm of the amyloplast acts as the viscous matnx 
he has certainly made out a strong case for all the 
ordinary physical properties of porosity, behaviour to 
pcdansed h^t, swelling, and the stratification, stnation 
and other structural peculnnties of the starch gram are 
as easily explained if the unit of structure is a fnrhtte 
as where it is assumed to be a nucelta 
Since It IS as yet impossible to artificially crystallise 
the amylose composing the chief part of a normal grain, 
into the spherical shape, howe\cr, the war of discussion 
will no doubt rage around this point in the meantime 
Meyer has unquestionably marshalled his facts in heavy 
order and made out an ingenious case, the foil signifi 
tumce of which can only be grasped by ploughing ones 
w ly through his heavy but, in the main, logical German 
1 he phenomenon of swellmg has always been a ciux 
in hypotheses regarding the structure of organised bodies | 
Meyer explains it as due to the frtchttet of Amylose 
the principal constituent of the normal starch gram 
absorbing water, and themseUes swelhng In othei 
words, the water dissolves in the crystals 

It sh^ld be noted, howocr that Meyer distinguishes 
sharply and emphatically between Porenquellung where 
water is merely imbibed between thecrystals,and/<i««HJ 
quel lung, where the water is taken up by the crysUls 
and he here emphasises what may be a useful distinction 
in questions of imbibition It is of course losun^s 
quellungVfhich initiates tbe disorganisation of the grim 
In the discussion of the question as to the grovitb of 
tbe starch grain, the author points out that the latter may 
grow in chromoplasts as well as ihloro uid ieuco 
plasts, and that the gram ne7er impinges on thi cyto 
plasm—-It IS always completely surrounded by i layer, 
however thin, of its plastid so long as the cell lives he 
makes this seem probable, but it is impossible to prove 
It m some instances In any care, the reader will find 
smne pretty staining methods brought to bear on the 
pomt 

Of course the gram grows by ai^wsition and the 
thickness of the layer deposited depei^ on that of the 
protoplasm m contact at the plsKe On the whole, 
ladecd, the laws of growth and stratification arc those 
laid down by Schimper and Strassbutger, though Meyer 
adds a good many fiKts as to tbe initiatwm and growth 
<d both simplft and compound grams, and has devised a 
new nofficnclatttte and clasaificatton of the venous kinds 
of Btaich-gnaii whidi, complete ^ gclMsbve though 
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It appears, we confess does not seem to meet the 

mentt of clearness and simidiaty so fully as could be 

desired 

One of the most ingenious chapters m the book is 
that on the solution of the grains in the cell, and the 
significance of fitaures and pores for the atta^ of the 
diastatic or other solvent 

Space IS not available for detailed remaiks on tbe 
author’s methods of examining the changes which the 
starch grains undergo in the vanout organs pf Adeaat, 
ffordeum, Dt^tnhacksa, Pelltoma, Hyaantksss, Oxa/ts, 
&c , at difierent tunes of the year and under difierent 
conditions nor to give hit views on the conibtution of 
protoplasm—which wc venture to thmk too much of the 
nature of a hastily written note, moreover not ’taecesiary 
to the subject, and fer from convincing m tbe aix pages 
(with critical sentences on everybody from Naegeh and 
Wiesner to Butschli interspersed) devoted to it Put 
briefly, Meyer regards protoplasm as a peculiar emulsion, 
and therein agrees essentially with Berthold, whereas 
the elements of cell walls and starch grains are as truly 
crystallised out as is calcium oxalate 

The experiments showing that the posiuon of the 
layers of the starch grains can be altered by changing 
the position of the oigan in which they are growmg, and 
th It the alternation of day and night is expressed in tbe 
thickness and density of the layers—that the layers are 
‘ diurnal layers m effect (pp afifi-271) are well worth 
attention however as indeed are very many others of 
the difficult expenmental points brought out towards tbe 
end of the book 

That the question» centenng around the starch gram 
have not reached finality is obvious, but that Meyer has 
contnbuted a valuable attempt to set some of them at 
rest, must be admitted by all who read his moni^taph 
It bristles with debatable points, and there tre some 
innoymg faults—1 g the fiequent references to figures 
and titles in the text without sufficient clues, and to 
chapters ahead of the reader but that does not weaken 
the feet that his results stimulue tbe reader to tome 
close thinking and his entical compilation of the history 
and literature of tbe subject alone makes the bopk 
necessiry to all working botanists 

H MvkshmlWard 


APPIIhD MrrFOhOLOGY 
Weather and Vttease A Curte History of their Yitna 
tions in Reient Years By Alex B MacDowall, M A, 
t R Met S (I ondon The Graphotone Co, 1895) 

T he systemabc study of climatic conditams m 
connection with the fluctuation in the ppbtic hesdth, 
IS one which has only recently been underti^llllh^^ 
which already promises results of a most int 
important character Apart from the 11' 
of the subject, which must mdi^ be appai 
offers, hke observations in im|iplogy, 1 
great practical value The wotinr 
IS at present so wanting in accuracy, and thmn is so 
little promise of pp^presaln this dlrecbon, that practical 
meteorologists might 6ff tenqited to deqiair, and the 
general public be led to miagine that the vast stores cif 
records which have been accumulated were destmed to 
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remain fruitleu for an indefinite time. The ^iplkadon 
of meteorology to related subfecta in general, and to 
hygiene in particular, may thiu be considered douUy 
welcome. 

Mr MacDowall’s primary object, in the pubhcation 
before us, is to represent the variations which certain 
elements of the weather, and the mortality from certain 
common diseases have undergone during recent years, 
and It maybe to find a connection between the twa 
The mode of representation which the author has 
adopted is the one now commonly in use of plotting 
curves on ruled paper, by adjoining points, the ordinates 
of which are determined by the two quantities to be 
related, one of which generally refers to date. These 
curves have as a rule been subjected to a process of 
smooUtttig, which, by recording the average of every five * 
or ten (as the case may be) consecuti\e values, eliminates 
the fluctuations of short duration, while preserving the 
more gradual and lasting variations The great advantage 
which this method possesses is, it is hoped, to enable 
the eye at once to detect the more salient features of a 
general tendency, a ithout the mind being distracted by a 
mass of details which maj be, for the purpose in 
view, absolutely useless, In this way, within the compass 
of some twenty curves, the author exhibits the general 
tendencies which have controlled the pnncipal and most 
interesting features of the weather, while a further sixteen 
curves show the fluctBations which have taken place in 
the most important zymotic diseases 

If we hate any fault to find with a very excellent 
purpose, on the whole admirably earned out, it would 
be to remark that the curtes would be better if drawn 
on a huger scale This would have increased the expenses 
of production, but the result would be clearer It would 
have been of advantage, too, if the numencal details, from 
which the curves have been drawm, had been given , then 
any one interested in a particular inquiry could have easily 
constructed the curv e to any desirable scale This point is 
of particular importance if the leader wishes to know 
what IS the probable error” of any point on the smoothed 
curve, or, in other words, what is the degree of reliance 
to be placed upon the process of smoothing For instance, 
a companson is instituted, or at least suggested (p 63)^ 
between the curves representing the mortality from 
diarrhoea and dysentery, and that showing the mean 
temperature for July at Greenwich There is apparently 
some resemblance between the two, but the probable 
error of either curve may be greater than this apparent 
agreement If the solution of a system of equations of 
condition, to which these curves may be compared, 
yield the quantity sought, accompanied by a probable 
error as large as the unknown itself, great hesitancy is 
ei^elienced b accepting the result as a satisfrictory 
solotifp. 

liUMteacDowall’a aim is apparently a modest one 
for 4iHnost part he is cpmMit to leave his graphic repre- 
septatfcwn of both kiglb^f decords to speak for them¬ 
selves, and mvitsdrthe reader to study them independently, 
and to follow up any point which they may suggest The 
author's own notes are not copious, but they are clear, 
mtiiie^g, dpd oonase Some of the curves, too, are 
very ftumdvo. The opponents to compub^ vaca- 
nad& win tt* 4 hd much to support their viVvs in the 
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curve tracing the mortality from «nan-pox through the 
last two centuries. The steady and consistent improve 
ment in the twenty years following the introduction of 
vaccination, m 1798, pleads eloquently in fovroor of the 
process. The great decrease shown in the number of 
deaths from scarlet fever may be misleading, if it be not 
compared with the sad and alarming increase in the 
mortahty from diphtheria. Previous to 1859, these two 
diseases were not separately registered in the Registrar 
General’s Reports, but if the two curves be combned, 
the mortality from neither has conspicuously varied. 

The book, small as it is, appears to have been care¬ 
fully compiled, and must have involved a considerable 
amount of labour in its production It should certainly 
be consulted by those who arc interested in the relabona 
between meteorology and hygiene W E P 


OUR BOOK SHELF 

Popular History of Auimals for Young PtopU By 
Heniy Scherren, FJJ S Pp. 376 (London Cassell and 
Ca, Limited, 1895) 

What would have been said a few years ago of a popular 
history of animals of which the opening chapters were 
devotra to man and his resemblance to other members 
of the Order Primates ? In the days when it was the 
fkshion to place man in a separate order of Btmana, 
while the man like apes were called Quadramana, the 
mere idea of including the human race in the animal 
kingdom would have raised a storm of indignabon 
Yet here we have a book, intended for a popular public, 
in which the principle of relationship is fully recognised, 
and man is assigned his proper place in nature. Thus 
do the scientific ideas which are anathema of one genera¬ 
tion become the accepted truths of the next 
One of the features which distinguish this book from 
most of the legion of popular works on natural history 
published in recent years, is that common names of 
anunals are used throughout, and no attempt is made 
to frimilianse the reader with the nomenclature m icientific 
zoology This foct will endear the book to aU who like 
to learn a little about the habits of animals, but have 
no desire to know any details For such readers the 
present volume is admirably suited, it is full of read¬ 
able anecdotes about animals, and is illustrated with 
thirteen coloured plates, as well as numerous figures in 
the text Most of the illustrations, both coloured and 
plain, are old friends, but a few have been reproduced 
from photographs We think the volume will be suc¬ 
cessful os a prize-book and as a book for general 
readers. 


J A. Bower Pp. 118. (London Soaety for Pro¬ 
moting Chnstian Knowledge, 1895) 

The author describes a number of simple tests for de¬ 
tecting common adulterations in articles of food. In the 
main, the tests described can only be carried out by 
means of a fairly good tmcroscope, so they are rate 
beyond the ordinary housdiolder until he provides him¬ 
self with such an instrument, and educates himsdf m 
the use of It Of the tbirty-six illustrauoiu m the book, 
twenty-eight represent microscopic views of vanous sub- 
stanceiS and it will be of little use fbr any one to set 
about detecting fraud until he is perfectly nuinliar widi 
the varying appearances exhibited not only in the iBus- 
trations, but by actual specimens mountM on slides. 
Pouibty the book will induce young per^ to determine 
specific gravities, and make other simj^ observations; 
and if it does that, it will tustify its existence. 
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LETTERS TO THE EDITOR 
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A SHORT time ago Mr W Watson, the Aariatant Cnrator of 
Kew Gardens, mfoiaed me that he had noticed ibrseveml Tears, 
in some of the hot houses, specimens of a Small fras, whidi, 
hiding away during the day among the pots and orchid baskets, 
enlivened the quiet evenings with thdi shnlt, whisthng notes 
Suspwting that this hrog must be a foreign importation,! asked 
the Director to allow some of the specimens to be caught, and 
some da^ ago I had the pleasure of receiving three specimens 
in excellent condition. 

The frog w HyUdtt matitmtemu, a small arboreal species, 
distributed over, and common in, many West Indian Islands 
(Martinique, Porto Rico, St \ intent, TXmuiica, Barbadoes, &g , 
and posubiT in Tnni^) Mr Watson reedtettk that he 
oliserved it first some ten years ago, that he loat sight of it for 
some time, but that it reappeared about four or five years ago 
Taking into considerauon the few fects with whidi we are 
acquainted as to the reproduction of this frog, it seems most 
(trobable that seietal specimens of both sexes were, on mort. 
than one occanon, accidentally introduced in Wardean cases 
However that may be, it is evident that the frogs have freely 
propagated amce their introduction At present they are most 
numerous m the propagating houses, in which the temperature 
ranges between 8o° and loo'^sinking m winter at times to nearly 
6o° Accompanying Mr Watson one evening, I heard from 
several points the call of the frogs which aoaicwhat resembled 
the pimng of a nestluig bird, and guided by the sound 1 had 
soon Uie pleasure of seang one of them cHnging to the side of a 

* There is nothing estnordmsry in the accidmital importation 
of individuals of a tropical species of frog into hurope but it 
IS an interesting experience, that the species should have 
permanently estatibshed itKif Thu u owing, m the first place 
to the fevourable conditions under which it found itself placed, 
and, secondly, to the peculiar modt of its propagation 

Of lades sswrltHscensts and probably the inajonty of its 
cota^en, does not spawn in water, but deposits from fifteen 
to thirW ova on leaves in damp plara After a fortnight the 
young nogs are batched in a perfect form, having passed through 
the metamor|foosu within the era, thus esaqMng the Tiasutuilm 
and dangen. to which they would have been exposed during the 
prouresk of the usual Batrachian metomorphosia. 

'nus instance of the acchraatisation m Kew Oardenv of 
the " Coqm (os the frog u called in Potto Kico) » unique 
in Batrachian life at present I trust that the httle gnest may 
long fiounsh where it has found such a congenial boroe and 
where it usefiilly aids in the destruction of plut eating insects 
and wood lice, of which I friund great numbm m the ktumoch 
of a specimen If at a later period a nest vnth ova wen, 
divcovmed, Mr Dyer would delight the heart of embryologists, 
to whom the oppoitumty of examining fresh ova erf this frog 
would be most welmme Albxxi Gunther 

Kew, October ao, 


The Cause of an lee Age 


ihof thecntieism 

.■faappeatahiNATVRF of October 17 SuR Howorthsays. 
thatthenfotoftheinvanobibtyof die ratio of the heat reeei'm 
by our heauqilieTe in summer to that recelTed in wmter cannot 
be the caase of variability m climate, “ if, u sre are told m the 
book oeerand over ogam, this particnlar proportian (63 37) is 
the canae irf the Xoe age, wre most be hvuig in on lee age now, 
and we nwst always have been hvira m an loe age ’ Now ft 
ts nosAemoaserted by Sir Robert Ball that the ittvanabdity or 
the magn i tude of this ratio is the canse of an Ice age, but it is 
ee» olouly explained that he esnmes tint canae of an loe age 
to be ^Mamctuarnu^Ojmttamsaf tka km tfat n t n a Mt cam 
hmiimtk a kftM twfoe aetas$tH(tiJt ^ 
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and that the feet that the above ratio la 63 37, and not nnity, as 
appear! to have been snppoeed to be the ease, w relevant oidy 
so fet os U uehnes us to regard the changes of ebmote due to 
the causes just mentioned as much greater than we nught other 
wise have regarded them 

It seems obvious that a huge value of the eocentnclty con 
tempoianeoua with a fevouiable position of the line of equinoxes 
will cMtespottd to same dUmga m chmatc Whether tua cause 
ts a dominant one, or even an important one, in its effect on 
climate, u of course an (men question, and one upon whidi I 
expresa no opmion Sir H Howorth thinks that Sir Robert 
Ball has inadoiuately recognised the feet that the ratio of beat 
received m sommer to that received m wmter by one hemisphere 
has been calculated by Wiener I find, however, on page fa 
(second edition), the following referenee to Wiener’s work 
“ They depend on the mathematical calculation mven fnr the 
fiiit time, I beheve, by Wiener in his work, " /ntschnft der 
Oesteneichischen (letellschaft flir Meteorologie,” vol xiv, 
1879 p 129 My chief object is to emphiuike the refaitkm 
of th^ o^ulationk made by Wiener to the astronomical 
theory ’ Wiener v work is also mentiomxl in the jwefece 

On the general question as to the adeqnaiy of CroH’s theory, 
wnth or without the fact which Su Rob^ Boll adduces sakfy 
with a view of strengthening that theory, I express no ojdnion , 
It seemed to me, however, that m feimess, some of the remarks 
made by Sir If Howorth required refntation 

Chiiat k CoIlegL Cambridge h W Hobson 


Oreen OyRtera 

Omv today I was able to read Prof Lankester’s letter 
(Naii RF, May 9, 1895), and wish to reply briefly My note m 
MonUare /aale^e was simply a prehmmary communication , the 
proofs of my assertions will be given m ex/ema in a p^ier which 
will soon In. published My eonrlusions m that part which may 
interest the previous Isliours if Pn f Lankester may he bnefiy 
expressed as follows — 

(t) My observations have always been made on true kuttres 
de MartHHet 

(а) I believe that I lof T,ankesler must have overlooked the 
recent w( tks on the hist ilogy rf Molluscs hj Tannen. RawiU 
and 1 thers, or he would hive seen that his ” gland cells * are 
the beekerzelkn, celluhs ahcifarmts of the authois quoted, 
which are inside the branrhul epithebnm, and noton its sutfece, 
md never can be considered wandering, nor can they have 
amoeboid movements It would be slruige, therefore, to con 
Mder such ‘ gland eclis ns similar ti the Tmoebocytes of the 
bkMxl' 

(3) Prof Lankester says that the ' gland cells cuntam green 
granules m the Marennes oysters, but this is entirely due to an 
optical illusion, if one ex-umnes a fresh mece of branchial 
Iraellaof the green hutlre eh Maremus the "gland celb” 
appear peen, but if these cells be separated frenu the etathebnui, 
one finds that they are always colourless, and that they appeated 
green because thn are surrounded with green matter Making 
careful sections of the branchial lamelliB or the labial polpa, one 

I finds clearly (a) that the i,land cells are never green , If) tlwt 
the snperficuil epithebum is ereen, (c) that some amoebocytea 

I and large masses included in the cpithdium ore also green I 
am ready to fiinush 1 rof loinkester with microscopical pre 
poratioiis showing what I assert 

(4) The green of the Marennes oMers is not 1 hurtfril snb. 
stance whidi must be got nd of, ana it is meonset to imaging 
a defensive nhagocytosis performed by omebocytts To me it 
IS quite obvious that the green colounuon is merqly due to a 
true assimilation oS nutritive substance which takes place through 
the agency of the ^thiUum m some porboiw of the intestine 
and m the branchial femell-e And-nodouhtitiatlieaincebocytes 
who carry the green substance, aasumlated from the epithelium, 
tothebver I am quite aware Owt these results of my reseaichea 
ore new, and it ufor this reason that in communicatfiig them to 
the Mamiart Zaat^a I noted that thev are of some importance 
to our ftmher knowledge of the p h yste fo gy of moilnsca 

(5) It IB a mutake to beheve that the oysters ore green because 
th^ feed on Oaa/tesUm aatraana, the truth u that the a^ n 
green for the some reason that the Marennes oysters are 10, 
which w firom the nature of the font and clauras bottom. It m 
therefore the some substance, vis. the blue pigment “ Maienatn,’’ 

, srhKhfe found m both. 

(б) The chemical part of my vrorfc is not oonclnded, and I 
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£Mr that I dudl not be able to Aaiih ttmt moet diffictilt ta^ 
I may note that my amertion that " Maienmn” coataiaa 
pthKhMOly iron, la baaed on the lecent reaeaicbca of Muata and 
C^n. D Cakazzi 

Speak, Italy, October iz. 


Oxford Endowmenta 1 

I AM tarpriaed that my Mend Dr llickaon, whoae paat re- 
aidence among na lenda authority to hia worda, ahoold ao 
neatly mkrepreaent kcta aa to aay, In Nature of October 3 , 
that “ the Income of the [college] endowmeau k firittered > 
away in the aaknea of the heada, the atewarda, the bar* 
aara, and the tatora of the paaa*meii,” the kct beiag that 
theae mdowmenta do not provide the aakriea of either 
the atewarda or the Intori. It u ftirtber difficult to ace how 
eatatea can be managed without buraara, and how buiaara can 
exiat without aakriea. how complex inatltutiona can work with 
mit heada, and how tieada can live on nothing, and bow the 
paymenta to buraara and heada—the latter at leaat with aiipenda 
fixM by atatnte—u in any way connected with the [alleged] 
unfortunate competition that exiata between collcfm'* 

Qiriat Church, Oxford. R. ^ Baynes. 

1 AM horry that my fnend Mr Baynes ahould think that I 
have "mkrepretented iacta" in my article on the “Llnacre 
Reports.** I did not state, nor did I intend to imply^ that the 
whole of the aaknea of the tutors and atewarda is oenved from 
college endowmenta; but surely it U true that in the majority of 
cases these officers are fellows of their colleges, and as such 
receive a aubatantkl sum of money annually from the college 
endowments. 

I am quite competent to understand that college estates 
cannot be managed without bursars, and that bursars cannot bve 
without aaknea, but the eatatea cd the Oxford colleges could 
be rnona^ by leas than half the number of bursars that now 
exist in Oxford—provided that they were chosen carefully from 
among those who have had some training or expenence m their 
profasaion—and a large aimnal loccmie would be saved from the 
endowments. 

As to the heads. Speaking with every respect for these 
august peraonih I still reel that with judicioua amalgamation 
thrM or poaaiNy four heada would be sufficient to carry on the 
offidal work, tkqr now perform, with efficiency and d^ty 
I should exccMingly regret if any remarks of mme ahould 
give odence to my Meiids in Oxford , but I never hesitated to 
express my opinion there or in CambildK, that the independence 
of the colleges means a fearful waste of their endowmenta; and 
until, fay Am of Farlkment, a suitable amalgamation of theae 
institutfona k brought about, there arill be little margm left for 
the endowment of research and the payment of those engaged in 
pure achokrahtp. Sydney J Hickson 

Late Leaves and Fruit. 

Here, many of the roadside lindens have cast their summer 
foliage, and put fmth a garniture of new leaves i these are folly 
grown, and bear the vivid tint of spring In thb dty, on the 
nth inat., well grown open-air ttrawbemes were on sale in the 
ftniterers' shops. The quantity altogether amounted to several 
buahds. J Luiyd Bozwaed 

Worcester, October 19. 


THE CENTENARY htTES AT PARIS 
'T'HE latter part of last week has witnessed the cele- 
bratKm A the first centennial anniversary of ^ 
foundation of the Institut de France Pans was certainly 
not at lU bea^ as for as meteordogical features were ron- 
cerned; the Weather oflered nothing *' Queenly ” or " Pre¬ 
sidential” in its demeanour, and upon the whole was 
what It geneitfly IS It thu time of the year—unpleasant, 
wet,ano^oold/ But it hardly interfered with the proceed¬ 
ings and fert^deo, and we trust none of the generally 
aged guests « the Institute will be any the worse in 
health far tbihr ta^ vuit to Pans. 

A largeillhBber of fmmgn associates and corresponding 
membersHw fMoaiiied to come, and the occasion was 
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such a re m ar k a b le one, that we print in fhU the list A 
acceptations. Of the Acaddnuedea Inscriptions at BtfUes- 
l.ettrea, the Assodds dtrangers present were MM. AscbU, 
Helbtg, Max Milller, Whitlm Stokes, while the Corre* 
reondantamresentwereMM Bailly,deBemirqiaitm Blade, 
Blancard, Oiainpoireau, Chevalier, Compan^ Delattre 
(le Pdre), De Smedt, Sir John Evans, Gocje, Gonqwrz, 
de Grandmaison, loret Kern, Meriet, Millardet, NaviH^ 
RadlofT, Saig& Sauvaire, Windisch In the Acaddmie 
des Saences, the Associre dtrangers who attended were 
Lord Kelvin and Dr Franldand, and the Correspondants 
were MM. Amagat, Arloing, Bdwund, de Baeyer, Bayet, 
Bergh, Bichat, Blondlot, Bnoschi. Cannizaro, Considke, 
Crova, Engelmann, Sir Archibald Geilnm Gosseletr 
Grand Euiy, Haller, Herrgott, Houxeau, Kovalewski,. 
Laveran, Ldpine. Lie (Sophus), Lodnren Mards, Manon, 
Mastery Matheron, Ollier, Pagnou^ Ramsay, Raoult, 
Rayet, Retuus, Sir Henry Roscoe, Sabatier, Sire, Sirodot 
Strahan, Sir G Stok^ Suess, Sylvester, Gdndral 
Tillo, Treub. Vallier In the Acaddmie des Beaux-Arts 
there were the Assoads dtrangers, MM Alma Tadema, 
Da Silva, Gevafeit, PradiUa , and Correspondants, MM 
Bertrand, Biot, Civiletti, Cui, Cuyners, Dauban, Defids, 
De Geymuller, Gouvy, Gufiens, Isra^ Lanciani, Le 
Breton, LoenhofT, Manonneau, Martenot, Pemn, Ronot, 
Sahnas, Salmson, Sgambati, de Vriendt, Waterhouse, 
Wauters. In the Acad^ie des Sciences Morales et 
Politiques, the Associds dtranMra present were MM 
Carios Calvo and Castelar, ana the Correspondants were 
MM Aubertin, Babeau, Barkausen, Bodio, CatUemer, 
Dneroeq, Du Puynode, Ferrand. Lallemand, Lerirr, 
Legrand, le Comte de Lucay. Molinan, Mqynier, Sir F 
PoUock, Polotsoff, Raffalovich, Stubbs, Villey Des- 
meserets, V/orms 

At one tune, it had been decided to choose the epoch 
of the centennial anniversary for the transfer of Pasteur’s 
mortal remains from the vaulu of Notre Dame to their 
final restmg-place at the Pasteur Institute The plan 
was not earned out, and it was better so 1 he frame of 
mind which is suitable for fintivities is not so for a 
funeral, and it would not have been in good taste to 
min^ the one with the other Th^lan was dismissed 
after short, but wise, reflectioa The festiviues were 
earned oyt in stnet accordance with the announcements 
made, and pubhshed m Nature. 

On the first day, the 33rd, a religious service was 
celebrated in baint Germain des Pr^ m memory of all 
members of the Institute deceased since lU foundation, by 
Monseignenr Perraud, Bishop of Auton, a member of the 
Acaddmie Franqaite, and a very distinguished wnter and 
philosopher It must not be thought that, even in the 
land of Voltaue, all men of Kience consider atheism as 
“ the ” proper form of philosojdiy The InsUtute is very 
conservative, and whatever opmions most members 
may hold concerning religion and dogmas, every man 
has his own conception A the universe, more or less, 
and entertains “ son petit religion h part soi,” as a witty 
German princess put it, in her own bmbanan French 
This first ceremony was largely attended^altbough mmre 
national than international m diaracter The realgeneral 
c^iening of the celebration took place the same 4ay 
3 pjn., when the foreign associates and emrespondanu were 
r^ved and entertained m the saloa of the Institnte by 
the members of the latter Each i$tvUI waa announced 
by the hmuiers, and a^ having been introduced to the 
masten of the house, joined hia oam personal ftieads and 
acquaintances in pleasant conversation and numeraus 
mtmucUons to fellow.woffcers of every land. The 
masters of the house were M Ambroise Thomas (the 
author A member of the Acaddmie des Beaux- 

Arts, and for this year President of the Institute, assisted 
by MM Manero, Marey, Ldon Say, Cowit Ddaborde. 
deltfites of the four other Academies. The last function 
of (he day'was a general reception of sIL members. 
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a wog at t , and cormpoodonu by the Miiuater of Pul^ 
ItMttuctiMi, The ieception>roo0M of the Ministry hod 
boon very eli^futly adorned for the p arpooe. A whok 
Mms ct tap«dne»>-froai the celebnUiM Gobdms mami- 
foctorjMUttatmting Don Qiuchotte’e bfo, after the pic> 
tune iy Coypel, decorated the walls of a targe noU 
^ had been built for the purpose, at the end of 
a stag;e hod been ereaed. VL Pomcorf, the 
Iter, received most cordially his goeste who com- 
i, besides the members of the institute, a 
admixture of very different eknents, among 
" political men were predommant A very 
nt eveniim was providra by the singers ana 
actors, among which were the best of the Opera and of 
the Thdttre Frangais, and by the excellent orchestra of 
the Opera. 

On the next day (Thursday, 24th) a graeral meeting 
was held in the large hemicyde 01 the new Sor- 
bonne, so splendidly decorated by the paintings of 
Puvis de Cnavannes. The President of the French 
Republic was present with such Ministers as were not 
professionally detdned at the Chambre des Ddputfs, and 
after the overture of Mdhul’s /onjM—Mdhul was the first 
composer who belonged to the Institute—three speeches 
were dehvered M Ambroise Thomas began, and was 
short M Jules Simon came next, but as his voice is 
weak, he could not possibly make hunself beard m more 
than a small firaction of the hemicyde. M Poincatd, the 
Mmister of Public Instruction, spoke last, and very 
appropriately This long ceremony ended with a frag¬ 
ment of Mart et Vita, of Counod, played by the 
orchestra of the Opera. 

In the morning a short recmtion tode place at the 
Elysde, where the President of the Republic recei 
the foreign members of the Institute Ine foreign ai 
gates and correspondants, to the number of fifty-five, 
were presented to President Faure by the office-bearers 
of their respective Academies. The President wel¬ 
comed them, and held a short conversation with each, 
and M Gaston-Boissier presented him with three 
volumes contaimng the minutes of the Institute since its 


In the evening a banquet took place at the Hdtel Conti¬ 
nental , two hundred and fifty members were present 
After two short "after-dinner” speeches by M Ambroise 
Thomas and M Pomcatd,M Max Muller, actmg as spokes¬ 
man for all the foreign members and associates, proposed 
the health of the Institute, "which, alone, remains unaltered 
and immovable in its renown and gl(^, while so many 
things have changed during this century,” in vtty excel¬ 
lent terms. Most happily inspired was Lord l(elvin in 
hu address. The very coraial and sympathetic expression 
which the Royal Soaety gave to its feelings in 
Its address to the Institute, was received with much 
satisfoction, and the few srords which closed the 
orator’s speech went to the heart of all Frenchmen 
" Personally, I cannot express how much I appreciate 
the great honour you have done me in electmg me among 
the associates of the Institute But I owe to France an 
even greater debt She has been, truly, the alma mattr 
of my scientific youth, and has inspired my admiration 
for the beanty of agency whidi during my wfaoie life has 
kiM me chained m her service It sras Laplace who 
initiated me mto celestial mechanics, and a fow years later 
tlw venerable Biot led me by the hand and mtroduced me 
toRcfnaulPslabotatoiv ToRegnaoltaadLiottvillel^li 
etemaUy be grateftd for their fciadnew tosrards me, and 
for the solid teacU^ they gave me in 184% on eimn- 
rnental physics and mathematice M. Prement of the 
Institate, gendcnMn, I thank you with all my heart 
From what I have said, you will understand why I con- 
sidiy with petfod^tefolneM France as the almamattr 
atmytpeatti^mlr Lord Kelvm spoke wkh his heart 
as vmll as with hia reason, and the ffredl ^iplause which 
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followed his speech must have told him that hehad nuMle 
no nushUte in doing soi. 

The ssth was devoted to an afternoon in the Thdfitra 
Francos, the programme, to be sure, was of somewhat an 
austere character The Cid, the Eeait da Ftmma^ 
and the Ftmma Savania were exceedingly classical 
and sedate. though, what might have been put in 
their place ive could hardly degde, and classics were 
probaUy more suitable for an audience compnsing a large 
number of foreigners than some modem play, whm 
the fntsm might have been a httle too subtle and 
delicate. A very nobly-felt and worded poem by Sully 
Pnidhomme—the most philosophical of French poets M 
the period—was read by Mounet-SuUy, the doytn, the 
veteran of the French theatre. In the evening a recep¬ 
tion was held at the Elytfie by the President, who most 
graoously shook hands with the foreign members who 
had already been at the Elysde m the morning The 
members of the Institute were all but lost in a crowd 
of political men, senators, deputies, officers, and 
fongionanes who had been invitM to meet them. 

The last act was a visit to the magnificent residence 
of Chantilly, to the Due d’Aumale. A special tram 
left the Northern Railway Station at ii 15 a.m., carryrag 
239 members, and at Chantilly eleven large vehicles trans¬ 
ported the whole assembly to die chateau, through Mrt 
of the woods, the race-course, and the stables. The 
Duke, who had hardly recovered from an attack of gouL 
had to receive his ^ests sitting in a rolkng-chair, and 
received them most cordially Lord Kelvin and other 
members of the British contingent had some con¬ 
versation with the Duke in English, and the afternoon 
was devoted to inspection of the residence itselfi which 
has been splendidly enlarged and embellished by the 
present proprietor, and to the surroundmg grounds. The 
whole of Chantilly and of its contents, as we have already 
said, has been b^ueathed by the Duke to the Institute. 
This represents nearly £fl,coapao, exactly 43,000^000 
francs. As the Institute owns already some 2C,oooiooo 
francs (Ei,ooofiOo), at the death of the Duke the whole 
amount will be of some 70^000^000 francs (under 
£1,000,000) The whole Institute diitnbutes over 
725,000 francs in pntes each year 

And now the festivities are o\’er, and most of the 
Institute’s guests have gone back to tbrnr home or 
country—may their remembrances be pleasant Tbm 
have met some of their fellow-workers, and new fhend- 
sh^ have been formed Such meeUnn are profiuUe. 
While lU-feelmg between nations are bemg daily sug¬ 
gested and exated by the incautious and ill-aavisra 
prose of a number m irresponsible men, it is well 
that occasionally the heads and lights of different 
countries should meet and mingle together Knowing 
each other better, appreciating each other, united by a 
same bond to a same frutfa, they may, by th«r influence 
help to further the advent of the mgrt of reason and 
goodwill A great number of men, like Moses, have 
already expired in view ot the Proimsed Land , and 
doubtless many more will do the same. The Promised 
Luid seems very remote, and hardly " promiaed.” But 
this 18 no reason for not doing what should be done, and 
mtefnauonal assemblies of the " best of the lard” cannot 
fiul to exert a useful influence 

Henut d* Vaiiignv 


This account of the ftta would be incomplete if we 
did not give M Jules Simon’s discourse on the Institute, 
the delivery of which ftmned the central featore at the 
meeting in the Sorbonne. As M Jules Simon » the 
iontaoK French orator, and hit style is remarfcabls not 
pnly (ot its brilliancy iMt for its terseness, we give the 
whole oration as it was delivered. 
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IR8,—QiuukI le Baoapute pelt le . 

it de numfc d'Eyyptei U flgu de Ib 


r^TibI en chef, roembre de I'lnathnt,” “bien c 4 r, dlieit-il, 
d’itjrc comprU du deniier tBinbowr." 

L’lnstitttt n’Bvait pBS tioif bm. n b ftit dcnii* ce tonpe-Ui 
•fiaelque brut dBns le monde Je se puit oonc me mtter 
<rBiqjrendre k penotme w cowrte et i^oiieuae hiitoiie. *Je Ib 
vdsumend en quelquee moU pour nous i^jonu en conumu), de 
«e> giBodeurt et non pour noni eo inttruire. 

Lm CTBiideB eefembldes qni prirent en uBlns le eort de Ib 
Piance a Ib 6 n du XVIII* uicle earent dif leui premier jour 
i’lmtinct tdvolntioanaire EUee ne ae proposPrent obi pour 
but (le conserver ler inititntioni esiMantes en lee BmAocant at 
en lea purgeant de leurr abut; ellea firent partont table nMe, et 
quand ellea eurent tout lenveri^, ellea a’occupirent, en Ube^, 
ac tout reoonatruire. 

Lea Bcadfauea avaient largement luntrifaue li I’avinenient de 
la lUvolution. A peine eut-on paaa^ de la tMorie k I'oction 
qu’ellea trottviient qn’on allait trap loin Ellea BTaient vorlu 


oublia ce qu'on lui avut dnnn£ et I'lrrita de <e qu’on 

et proviaoire- 


Elle re boma d’abord k des meaui 
I ’Aasemblde cunitituante vote a 
ment pour one ann^e, en 
reproches lea aubventiona que 
nour Im coma litt^rea.' 


hMtation . . 

compoimBnt aon vote d’aierea 

^_ _ Comhe dea Financea demandait 

pour le<. corpa littMrea.' La Convention frappa lea granda 
coupa Elle d^fendit d'abotd de pourvoir aux oligea vacanti, 
et enfin, en aodt 1793, elle aap^ma “ toutes lea acadkmiea et 
liUdraiiea patent^ par la Nation ” 

On a vravent remarqut que Cette mime rdvolution qu avut 
auppnme toutea lea acaiKmlea ciia I’lnalitut, qni eat one 
academie. Ce n’ert paa veraatihtd dana lea aaaemUjea. La 
pena^ dc cider de toutea pUcea une acaddmie nouvelle dtut 


L'Auemblke conatituante avut charge Muabean de lui aon 
mettre le plan d'une acaddmie natkmole Muabeau appela 
Chomrurt qui dtait en querelle avec I’Acaddmie franvuae 
Cbamfort eenvit une violentc diatribe et prdpara un projet que 
Mumbeau n’eut paa le tempa de hie k la tnbune 
Lea prqjeta ae multipUient aooa la ConvatUon Cundorcet, 
d'Alembert, Daunou, Talleyrand, toua ceux qul avuent le aouct 
dea giandea choaea, apportkient kur contribution On dit que 


et qne 


-,-la tradldoo eat andenne et peralatante 

Toua lea anteura de projeta ont idelamd k I’envi le titre gloneuz 
de fondateura de I’lnabtut La vdntd hiatonque exige que !’(» 
derive un autre nom en tdte de cette Uate d’honneur, et ce nom 
eat cehii de RicheUeu, ibodateur de I’Acaddmie ftanvaiae 
Nona aorotnea plua luatea au^rd’hni que ne I’ont dtd noa 
pkrea. Notre admiration pour lea gmndea ceuvrea de la Kdvotu 
tion ne noua cache pas lea gloirea de la monatchie, qui aont lea 
rioirea de la France Nous ICtona le centenure de iTnatitut de 
France, maia il ne nous en codte paa d'asaocier k lliotiaeur de 
cette loumde le bodatenr on lea fiMdateara des acaddmiea dont 
rinadtut a requ Hidritage, Lonte XIII et Louis XIV, Richelieu, 
Sdguier, L'lnatitut exiate depuia le at octobce 1795, 

mJa lea acaddmiea qui le compotent remontent a 163$ Aaim 
ment l’lnatitut de Fnnce, depula aa fcndatkm, compte dans tea 
nugi un nottbee co aal ddf ah l a d%omines iUustiea. Pen veux 
dter qadqiiea*inis, avae le regret de ne paa lee citu tobs: 
Chateanbemnd, Lamaitm^ Victor Hugo, AUred de Muaaet, 
Alfred de Vi^ty, Gidaot, Cmuin, Thiers pour I’Aeaddmie fraa 
c^t Maa0i, BerthoUet, Ugnuye, Lapl^ Lavofader, 
FrcaiMl, Aak^, Aiago, Oirwr, GetAqy Saint-Hilaire, 
Caoeliy, Cbaebs, aaada Betnaid pour I’Acaddmla des Sdencca i 
Sannou, Vlc|Of Le Clere, LifrrC^Botoooade, Haae, Nandet, 
Bamoaf ponr TAcaddmie dea Inaeiiptioiit, Louit David, Iwea, 
IMaereix, kfbtaoaier, David (d’Angers) pour I'Acaddmie dea 
Beqiix Alta. 

rTikaSfallt 


« Itvimi CM 
xnoIbNa. 
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J’avaUaiTdtd Ik cette IU(kdan«_^-^ 

ofaeir k la lol md m'eat impoade de ne nraiKmeer )e Doh 
vlvant I fiat fl que Je dolve at^oarffha reenter le !)». ..» 
homme qtie J'ei eonmi 11 7 a plw de diMuaote aa*, 4 f tCcole 
normale oh if dtut kld^ on J'dUa ptofreem, qtd dtafriwtre aid 
k tons, car on ne ponvait le coB aa Kre sana rauaer, et qtd dtdt 
Bvaat tout I’aml et le bienfrkeorde lliumanitd 1 le nom btmortd 
deLoaia Pasteur 7 Lee vodtea de cette mile gardent Pddio dea 
acclamatiMU qui raccucilUrtttt qnand il vinttk cette place mdme, 
recevidr tee hommages du mouM eavant LlHimBiutd, ce jour 
Ik, hit mconnaiakante et JtMte. 

Ainai l’lnatitut de Pnnee a cu, dka aon premier deck, ane 
magnifiqae lloiaiion (k grands hommea. Noua sonuMi 6ms de 
ttoe gkibea nouvelka, mais nous gaidona pour noc gloiica 
adculaires on culle reconnaiamnt et hlkL Nous ne lenoaqoM ni 
k ComeiUe et Racine, ni k BoUeau, ni k La Fontaine, ni k 
Boeaiet, ni a Voltaire, ni k Mimteaquieu, ni k Battbn, ni k 
Ckiraut, ni k d’Akmb^ ni k HuyAena, ni k Mariotte, ni k 
MabWon, ni k RoUin, ni k Tuigot, nTk Lebrun, ni k Mipmrd, 
ni k Lauieur, ni k Philippe de Champagne, ni k Mansart, ni k 
Souffiot 

Mcaakura, k drapean aux troia couleuia eat toujoura poor noaa 
“ k diapeau chdn ’’, e’eat I’aatre de k Uberte et de la avUiaa 
tion, mau noua uiivona avec amour el mrmeil le dtapeau bkne 
deurdeliad remontant lea tga juaqn’an tttcle qni fht k grand 
Bkck et qui teste par excelknce k dick fraiifak. 

Ceat k 39 janvier 1635 que I’Acaddmie franfaiae requt sa con 
adcration ol&nelle. L’A^dmie dea Beaux Arts ent k mdme 
honneur en 1648, I’Acaddmie des Inacriptiona en 1663 et 
I’Acaddmie des &iences en 1666. 

11 ne Bufiit pah d’avoir resritud la erdadon des acaddmiea k 
Louis Xni et k Richelieu, il fiut lemonter Juaqu’k Contart La 
premiire en date, I’Acaddmie franfaiae, eat, comme beaucoup de 
gnuides choaea, due k Pinitiatise piivde. Conrart n’dtait nen 
n n’est nen devenu. 11 n’est cdlinre cpie par son silence nn 
genre de edidbritd erdd tout expria pour lui par Boilcsu Ceat 
lui qu eut I’idde de donner un rigkment k unecompagniequi " 
rduiusiut tour a tour cher cbacun de kca membtes pour narfer 
littdiatuie. lU dtaient nenf en k comptanu De pedtahommea, 
dit Voltaire, d’un ton dddaignenx Dm hommea ohacurs, dit U 
enauite en parlanl dea premiers acaddmiciena an nombre de 
smgt hint qm revurent ce titre aprik lea lettres loyales de 1635 
Sana doute on n’eut paa aur k-ebamp un ComeiUe ou nn Racine 


_ Ilut attendre douse ana pour 

Corneille, trente bix ana pour Boasaet, Irente-aept am pour 
Racine, quarante nenf ana pour L« Pontaine et Batfeau 
L’aawmbiee be gamiaaut de gnnda bommes pen k pen Elk ne 
devut jamais avoir quarante grandh bommes. Aucune asaem 
bide en aucun temps et dies auenn peupie ne ^rra en avoir k 
k fob qu’un nonibie tria limitd. Cenx que Voltaire appelk de 
peMa hommea ne nont peut-dtre pas auw petik qu’il le cn»t 
ib aembknt petita k b poatdritd, ib dtaient granda pour leura 
contemporains Apprenons ne fkt ce que par prudence, k re¬ 
specter Its hommeb d’diite qm ne aont ni dea Voltaire ni des 
Mobile. On ne peut paa, et on ne doit pat ae tromper aur ka 
homisMs de gdnk 1 on peut hdaitm aur k chou entre kabommm 
vralment auteurs aans dtie giands. ceux que j'appeilctai ka 
hommea dbtmgudb dans k genre mddiocre. 

C'em un honneur pour la soddtd dclairde du XVII stick 
d’avoir aur k champ attachd de rimportance k cette rdunion de 
qitelquea bommes de goht, qul ne s’occupaicnt entre enx ni de 
rdigka ni de poUtiqne, et parkknt unmueincnt iks kttrea et 
dea ouviBgea de I’eaptit L’amour dm lettres eat reatd nn dm 
caiactirm de notre gak natioiial Dia qne k pubtk fitt admb 
aux rdceptiona de I’Aoiddiiik franfabe, U y coumt. Qnand eUo 
ouvilt en 1703 sea portm aux fnnmea pour cm jeurt-U, ka 
femmm afmirent L’Acaddnk n*a en glide de lenonoer a oet 
mnf^B^^aj^ avec de a rtenn ^^^^Une idoeptlm 

fcat y avoir aaabtd fu ftm avoir semavb it ' ^" 


tottHKi on 
dvnaodm i 

ontaaiB, Elka font penaer a 
mu edndnbka, an SoTie 
tnedndor a dtd tud. 

CM Mfla de k soddtd d* Coonurt aa car^nel de Rldidlan 
D avnirniMIliiot dn ipand et ^ itaUe. H J ngk qne cette 
n oak awe enb 
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de CowMt d« iwamMlttt oflScWlwMt fMdatenee de Itmr 
t i ioe to i oii . Ca ittt k pea prie toot oe qa*U offirit} “dei 
pif«iU«ee hooeraUee, .UtVolSK euevn d'atuiL lon^ftuideteur 
qe loi tMtt nCme pee praeort nne telle d’eitemfaMe.’' 

Ea r&dltd, ilnenodiut LrAceddmie d’aatte tetvice qoe de ne 
pM rionoMr, melt U pente, et tout le monde penm evtc lul, que 
ptdtmi'il ne IHgnoceitpe% 11 le mvemeit Ploaieun det emii 
« Coanurt boitkent Ce q^li eveieiit cbeichd, c’dteit le 
llbettd, on lent offireit I’een^etdieement Cette rdentenee ne 
poarelt dnier, on ne rdeiiteit pet eu rai, nl en caidineli qol 
eteit le roL Refbier one «dee qu'llt offireiaat. e'dteit pint qne 
idtiateTi e’dteit ddtoUir On cdde, on rcmtieie. On exelte le 
to! et le gnutd mlnlttie RleheUeu qul prametteit de protdm 

n T eat nne eutie diflicultd 4 le crdetton ofiiaeUe de 
rAcaaknie. Le Pezlement entd eut le vellkU de tdtitter On 
Hit qne I’enieiiittKinent dteit elon n^cetteire pour donner 
efBcecitd enx ddctnont toyelet. Le Periement ponveit retarder, 
il ponveit kite det ofatervettoat et mdme det remontnUicet. A 
le fin, dent let grendes occatknu, on eveit reiton de lui per un 
lit de jutbee On n’elle pet jatqu’4 eet estrknitdt poor le 
trenifonnatiaa det rkinioni de Cnuart ea Aceddmie royele, 
melt le Feriement menrfette ae meuveite tanmeur per up retard 
d*un en Le ceidinel fat oblig^ de fiure entendre qu’il vouUit 
etreobk 

On e cheichi le ceute de cette meuveite volont£du Perlement 
11 ne I’egiieelt pet de la crkuion d*une cour aouvemine, man 
“de simplet poenn de lyllabet el de jttidt fidirketeun de 
mots,” comme diaelent lev manveu pleiMuilt de i’kioque 

Le Feriement, tuivent Voltaire, ciai)Biit qne IVAoid^mle ne 
k’attnbufit qnelqae Jnndiction tar U ubreme, et ajouta cette 


Je citnt plutAt que le Feriement erateneit pour rantonte qu’d 
k’attnbueil en metlire relfrienae et philotopl^ue quetbon 
det acadkniet toucliait 4 ut quetbon det ecolet. Le thkilogie 
<tait tout prk , (dnv TautonK dn Perlement dttit conteri^ en 
matiire leligieute, idut il t’en montnit jelouic. II obkvaait danv 
toute cette effiure an mtme etpritqulinspue pint terd la rkbitne 
de rUnivenit^ par le prdndent Rolland 
Le roi, et ie^le id de Lonit XV antant qne de Lonit XIV 
et de Lonit xni, fut conitamment pour let acedkniei, un bon 
raaltre, mail un maltie Lev dectioni dnrent fitte loumitev 4 
ton approbation , c’eit nn droit qui e toujwrt 4t€ oonterv^ au 
uonvotr pabliei ll exiite encore auioui^uL Louie XIV 
I’exera one fbu dent une occanon ti« teletenle II voulait 
I’kectlon de BoOeen, 1'Academic 4lut let Fontaine Le roi 
leftita ton approbation L’Acadknie t’emptetta d’^bre Bdleau 
4 le premiere vecence “ Amr6ient, dit le roi, voui pouvez 
proc4der 4 le reception de La F^toine ” 

I,e roi mtervmt auiH, mail bien lerement, dent let timvaux 
de I’Aceddmie Cett lui, on piutfit c’ett Rldidlen, enteur de 
le tiesfidie de JUiram, qui pretcnvit cet exemen du Ctd 
mvente poor exelter la gkure du cardinal et dont le rdtnltat fnt 
de montrer dent tout ton 4clat le gidre de Corneille Vd 
taire, en tiicle tnivent, tout prkexte d’impertlehd et en mtlent 
1 epoAjote^ le critique, etteye la mCme entiepiite et ebontit 

1m aoKiknicient, un moment dkmimfic de lean trevonx jdnt 
p^Uet, revinrent an Dictionnaire. On ne manque pet tout le 
Rdvolntlon de lent repnxker de n'evoir fiiit m le Gremmaire, ni 
le FoMqne qne le roi attendeit d’enx et rFevoir mend trop 
lentement le travail dn Dktkmnaire 
L’Acadknie n’kait pet d coupeble qu’on le croyaiL Oca 
trob oUeta oonfidt 4 tea loina, elle eveit cboU le Dictionneire, 
qui renoait 4 le lengne le double aemee tTen fwr let termet et 
y^MpBqy ^ riglet par det exemplei empruntb eux 

Le Dfctiaaneite evanigait lentement Cette lenteur fidt te 
fane. Let veritatet qu’il eninbtre ont tontee kd Jngkt et 
conaeeidea par le tempt, event de reeevoir cette eonfinnetlon 
offieielle 

Le Dictiannaure eit 4 Ini aeul toute rAeedkqie fienfoite A 
notre leiigne eteenHelfement aouple et vivnate, qui exprlme avee 
bdlitfi leenetitont et let iddea 4 metnre qa’eOee te renouvdtent 
et qui turn, tent nfioittftmet, 41’euioWMet 4 le d^monatre 
tkm det d e<|g i ve rt e t tcKiitifinnrt, il doim la adU^ et le 
p mj gid dee Ibex leaguet quf oat luroettit^eiutmt meemd le 

qn’il y efit ni^^lafigap de Loub XIV 
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comma d yevait nne lengne de Fdridit etnne lengne d*^Angutte, 
et il reveadiqneit poor lui mkne llionneur de cette poitee 
lortqntl difut “ Le aoln dee Lettret et det Reemr Artt ayant 
totyonia cootribad 4 le tpleadenr det Sieta, k fen roj, notre 
trit boDord aeignear et pire, ordoone ea 16351'dtebliteement de 
I’Aceddmie firacaite poor porter le lengne, I’dloquence et la 
podaie en point de perieetion oil eflet tont enfin pnrvenuet tout 
notre rkmia" 

Je n’u garde d’lnaiater i je dit la penade de Louie XTV et de 
cenx qn’on ejmelait d4t lore let QeaiMte 

Notre ekniiation poor not chefinfoeovre et notre kngoe ne 
noua empdehe pat d’admirer le gloire det entree nabont. Nouv 
nout tommet aatocidt an centoiane de Shaketpeare; Ocetlie, 
Scblller, Cerventts toot populeiret dant not dcokt. Nnl 
n'entreta jamait atnt nne retpectneuae et tolenneUe dmotion 
dant cette teliae de Santa Croce 4 Florence nil tont rdunit, 
eutour du c&otatdie du Dante, lea tombeaux de Galilde, de 
Michel Aim, de MedneveL d’Alfieri, de Chetufauu. 

Le XVlfl dick reptnchait tonmn enx e c ad dmi e t et tnrtout 
41’Aeaddmie iran^ie, qui portait le poidi det qnerellet parce 
qu’elk avail porte celui de k gloire et parce que k public 
pouvait plui fiudlement tmvre tea travaux, d’avoir dlu det 
nommot mddincrea et d’avoir lauad en debon d’elle det hommei 
de gdnie 

eonnau deux hommet de gdme qui n’ont pas dtd de 
I’Aoaddmie firangaive, Detmurtet et Molwre Roameau, dont 
on proDonce iiuelquefois le nom 4 propov dev omianons de 
I’Acaddmie, dtalt citoyen de Gendve 

Deux errenn en un ii4ck et demi I Lei hommet te tiompeni 
ordinairement plus que cela. La Rupert det ouvrogea de Dca 
cartes Mint dcntv en Utin. Le Dittettrs dt la Mifktdt, qni 
ett un des mnuKli monuments de k lengne firanfaiie, n’dtait 
connu que d’un pebt nombte de lavanU et de pbiloKiphek. Le 
grand rekt de k renommde de Detcartein'a commencd qu’afqit 
va mort, quand on a enfin omnpnv qn’il avait dmoncipd la taiaon 
bumaine. Molkre avait contie lul la profemon; on ae nrait 
anjouid’hui, aver raiion, d’nn tel obstacle. C koit quelqne 
cbote tons Louik XIV Mevsienit ks taptsoenvaleUdechambre 
du roi n’anraient plus vonlu kre de I’Aimddnue Je ne mu pefc 
ce qne Molkre lui mkne anrait pentd de ton ilection. On dtait 
aiora coniervateurv du rang comma on I’ett anjourd'hui de k 
|ro|riki II fidlut contramdre Catinat a tc laiater fidre motkihal 

Quant aux autrea enindi hommes dont k Convention re- 
grcttait ti amirement I’afatenoe, ik apaitenoient 4 k catlkone de 
ceux que nout appelioiM tout 41’heure det hommet dudiigudv 
dant le genre mediocre. Ik 4taknt admirb, 4 jmte litre, par 
kora contempoiaina , k poitkit^ a k droit de chuiaii entre eux. 
DuCreiny, Raynal, Helvkiiu aont det gnndt hommet dont on 
bllmait en 1793 I’omksion, et dont on bUmeiait aiqouid’hiii 
i’dlection vi I’A^knie let avait kut. 

De tout let griek dingk cootre I'Acadknie, k pint firkiuem 
ment mvoqud ettit m courtuanene enveit k rot. Ckoit une - 


ctmconrk cette question 1 “ Quelle ett celle dm vertus du red 
qui mdnte k plus d’Ctre loude ?” 

On kait km lorn de ce itjde et de ces tentimentt lorsque 
Grigoiie, reprochant au “bon Fkwkn" d'avoir fiut un traiU 
tor k dircctlM de k conscience iTan roi, ajontait “ Comme ti 
let rou evaknt de k conscience I Antam efit valu jdimerter vnr 
k donceur det bket kuvet.” 

Le tort det hommet avengkt par k pution ett de vouluir 
tonjonrt juger tent tenir oompte det tempe et det milieax. MTes 
ddpaite aux mveknit de 1793, I’etj^ Kbkal qui t'etait 
manifrtt^ dant k lein de I’AcadkOk au moment de ta crfiatfcm 
oOcielk tnbiitta pendant toute m dnrfie. 11 i^aaMciait cket elk 
4 one edmiiotioa pour k roi dqpt noni ne oampteiiaot plus k 
nature. L’Acodknk voyoit k Fiance dant k loL A cette 
dpoqoe de I’hiiteire, on a’kait nutmnt qa’4 condition iFkie 
dependant. Ce qm ett inditeelibie, c’ett que kt ocadknlet 
e n to u rdet ifhonneun par k mentrdik kaknt devennet pea 4 
pen de vkitablet aristociatiet, Elkt avaknt anx yeux dw 
lepnbilcaiot le double ddfiuit d’kie det eorpmtioiu, et dee 
borpontknt priviUget, trit entklifiet de knit nnviUgcc. Un 
uitge itttroduit par Colbert, on olutAt par I’aMid Bignon, ana 
oeveu et ton reprkentant dant le gouvemement des toclkfie 
mvantae, divkalt let Aced kn kt det Inacnptiont, det Sclencet 
et det Lettret en trau ckttet d’eoedknickm 1 kt hoaoniret, 
kt peatkoiiairet et let k4vet { oe qni conatitneit on privilfige 
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CQctobeii ^ 


1« ptiviUge Settle I’Aced^nik fiW9siK tttitit ^neqiiqtw- 
inent nfiui de tabir raffront de c« rtgtemeiit. 

L’Acadfmie fiaufttiee evtit toi^joan ea dan* Hs leiii. 

« cf^atiiw, del docs, deinM<diMtt, dM^vSqnM, d|t BM 
de eo«n aonveniMi. Cei gtmdi eikpiean WMcaei 
tmiter let gem de lettm comme del iguat t timh en 
tempi, lei inni de kttrei ipprenalent It m eraiie 1 
Migiiwn. lb M dowwient dei oompUmcBti Iw oiu «u 1 
pour a'exercer It Icur fooctlon peiadpile qui etiit d'eiM 

nd et b minbtre. Lci compKikeaUt loot detenat noi L_ 

de r^cepdon, Voluire n'etiit pu tetidre poor eai ** Ce qae 
J'entrseoii dins cei bewiic dbcoiin, ait fl, ceb qne te 
(dapienditre lyint imird qne ion pidddeMieiir teft nn tr«ctiad 
homme, que le eanUiutl de Rkfaeltei <tiit on Ob gmnd hamme, 
je chuiceber S^ier un umi grind homme. le direeteor hd 
rtpond U mdioe choie, et i^te qoe le iddpKndiire poomit 
bim iniri tUt one eip^ de gmid homme, et qoe pour hii. 
dbrectetir, U n’en atutte pu 11 prt", et plu loui “Li 
nbemitd de pirler, PentfaiiTw de nbeoir lien £ dire et t’eneie 
d’lvoir de I’eqtrit wnt tnb choMi cipiblei de lendre ridicttle 
mdme le plu grind homme “ 

Li Convention pouviit-elle tooiBir Pexbtenee d’on cam qm 
puuit ion tempi It edbbrer lei vertui des ton, qui dtidt tat 
mtoe un corpi priviM^, et qoi comptalt diu urn lem dei 
membtu inveitb d’ua double pnvil^? Cdtilt I'initocratie 
de i’Mpnt, roib c’dtait une aiutocntie Li Montigne et b 
Pbine etiient d’iccord pour U renvener 

111'dtut pourtuil puK ven le mibeu dn XYIIl* diele on 
&it coiuldAuble out lunut pu modifier let jugemenU dm 
rdvolutionaiirei. Voluire duit entrd it I’Acaderoie Lu 
icut^nuaeu iVtilent viilbmment ddfendui Voltaire fiit 
refue deux fini Enfin, it entri, et db ce jour I’Aeaddnue lui 
ippartint II avait ddjk ion loumal qui etait VEncytlofM** 
HEncytUpidttviATt.^sta lui ii I’Acaddmle, qm fiit amii tram 
fovmb par antidpation en vdntable Acadbde dei Sciencu 
moralei et politiquei. II y fit nummer wcceMivement Ducloa, 
d’Alembert, Marmontel, CondiUat, Morellet II debou pour 
Diderot 111'en pbmt vivement, et avec ration du reite, car d 
Diderot n’ett pu precu^ment un g^me acadbnique, e’eit aani 
eonteitc un homme npdrienr Voltaire ecrit it Taobd d'Olivet 
“Tficbe*, moo cher maltrr, de noui donner un vdntable acadd 
micien k b place de I'abhd de Saint Cyr c] un aavant it b |bce 
de I’abbd Sailer Poutquot n'aunons nou pu cette fbu-ci M 
Diderot ? Voui mver qu il ne faut pai que I'Acaddmie KHt un 
fdminaire et qu'elle ne dmt pu dtre b Cour del piin. (^Iquei 
omementi d’or & notre lyre sont convenablu i mail il but que 
lei cordet loient i boyau et qu'ellei soient lonores.” 

Voltaire n’dtait pu arcoutume aux dchen et avait pru 
la revanche II avail le gnu de ron armde it I’Acaddraie 
ftam^ie, il avait k I'AcM^mie du Sciencu Condorcet, 
d’Alembert, bontcnelle L'Acaddmie du InKnptiaaa dtait 
plu rbistante mab il avail pbidtrd partout 11 dtait 
I’oracb du cerclu de prdcieuiu dont I’inflncnce avait 
lempiacd I’lnfluence ddcroiuanle de b cout Mme de Lambert, 
Mme de Tencin, Mme Ou Def&nd, MI1& de Lupinane, Mme 
OeofiHn, Mme Du Chitelet recevaient m iupiratiou II 
etait I’ami (intermittent) du roi de Pnuw, le cnirupondant (et 
le flatieur) de b grande Catherine II avail tnute Corneille de 
haul il le croyait plu pathdtiqne que Raane EiyihiloiiopUe 
il tenait tdte au cbrgd, tout en fauant ms ptouu it Funey et en 
dddiant an pope aa tn^ie do MaJktmtt Quand on le juge k 
prdaent, on ne peut I’empdcher do voir en lui un prfcuneur de 
la R^vrdution Voltaire et toote I’armde qn’il conunandah 
avaient, en eSet, iem£ lu ideu r^volutioanairu, mau lb avaient 
cm ivoquu un gdnb} et quand ib iurent en &ce de lui (je pub 
du heutenanb de Voltaire, car il 6tait moit en 1778), 11 leur 
•embb qu’ib avubnt dvoqnd b diabb. 

Ui Van8ttteet en cbemin, et devlnrent, pu oeh mime, lu 
phn joandi enitemb de lents ancbni amb. On pourait id 
parodbr cette grande parob *'II jr a plu de job dau b del 

-r-*-*-> -e repent ” et dire “ U y a plu de 

rolulionnr'-—' —' 


cobredwufl 


p^diiorqnl a 


n ami qui t’art^ en 


Luacad^ei, dont 0 
parbmenti et du ebrg^ Gr^gdre, dane un rapport ndbui 
ment emphattee, ptr^ow U mppteMbo dn acadMu, taut en 
demendnst mi* " du milieu du rbcombtee, b cenctuabe du 
arta, e’devant aow iM aupicu de bhbertd, pr^mtlt brbmlon 
,<it|anbdedeiowb*«mtntsetdetowlu morciM de adence” 
^*Aiwb-deB«lln, dbtb it, b R^pttbliqaefiuiipite fieri wo entrb 
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Bufub fhotfbmi qd ddrpgtnt amt prfn^M fiteraAque 


& b liid* gMnlei u eoot bi 

Deux au anre* avoir Mogfidid be uaddmbe av«c oettc 
I, la CoBVtutlaii fitbul une graiide, une ttb gpude 
Bib be idlabBmdt. et en bi idtablbuoit. die bur 

..- ngjijnda. Le rfive tTune aa- 

a artbtu, dee pobu at dee 
Mituaate, deveoait unerdalitd. 
wiencu et du ut* n’avatt 



_ lu fiieeu (b b oaolon et rb b DiMde mu 

erdalt an^deiiu de b aoobtd vnlgaire, oceupde du wfaii de b 
vb, une wrte de monde 4 part d’oh •ortinbnt lani ceme pour 
dclaiicr I’hnmanitd, pour b foitiibr et b ehanau, du vdrlti^et 
du eheb-d’oeuvre L’lnititut ne putieiperait pu u gonvetue 
ment, il ne wrait pu ehugd de I’eiweqpiemeiiL Son aetbn 
lerait d’nne naturejilu haute , eUe I’exereenit pu Pnempb 
De mime que b IMeu d’Aibtote ment mu itie mil et peat 
ignoter b monde auqnel H donne b vb, U lufiit aux lavanb et 
aux pobn d’fitre, et d’fitre oonnu. Leun oenvm produbent 
b mouvement, et en mdme tempi ellu le rdgbnt pu I’admita 
lion qu’ellu impirent. 

Dannon parbnt au nom de U Omvention dbak ** Nou 
avou emp^td de Talleyrand et de Condorcet b pbn d’un 
lutitut rational, idde grande et maiutueuie dont Ibidcutlon 
dolt eibcu en aplcndenr toutu In acaddmlu du rou. Ce 

ten en quelqne wite I’abrdgd dn mon de lavant, b corpi reprd 
le&tatif de b rdpublique du btlru, un temple ratiora] dont lu 
poctu tuajoon fermdu it I'inlngue ne I'ouvriront qu’au Imilt 
o'nn juite renommde ” 

Cette union majutueuM et fdconde de tout ce qn’il y a 
d’dtemel dau b sentiment et b peude n’ut pu b lenb 
grandeur de I’lniUtutkin nouvelle. Lu acaddmiu inique lit 
avaient dtd purement bcabi EUu m recratibnt dau une 
leub vilb et iCprdsentabnt b mouvement scienbfique ou Uttd- 
rmire de b vilb ou ellu duient ndn. Mab I’Inititnt erdd en 
1795 remplicer bv acaddmiu n’ut pu un lutitut parbien, 
c’eit un insdtnt utiunal, c’ut I’lutitut de France La couti 
tutioD de I’an III, dont b ibcmule ut fiddlement reprodmte par 
b coutltution de I’an VIII, b ddcUre en cu termu toboneli t 
“ n y a pour toute b Rdpublique un lubtut n 
de recuefliir lu ddcouvertu, de perieetKuner 1 

Poorraivje uublier, en prdwnce de cette auemblde, que b 
Convention rationale ouvirit lu portn de ion Imtitut non 
■eubment 4 toui In Fran^i, mau it lou In graodi hommu 
qnelb que Iht leur origine? Ib mSme que Louts XIV rdcom 
penult b gdme 4 qu^ue nation qu'il appartlnt, la Convention 
crda dam b lein de I’lnititut I’ordre dn aHocidi dtiangen, qui 
nous pumet d’Inscrire sur nos hstu d’bonneur Hnyghe^ 
Newton, Leiboix, el phii prds de nou Rossini et Meyerbeer 
r,- j- ,- ^--j-,» reproduction dr 


il chaigd 

Is et lu 


modifi^dambsdctaUs secondairu de leur orgubadoo. Cut 
hbn une teuvre nouvcHe Cest une erdation, une pobsante 
erdadon CutVAcaddnuedebrance, reprdsenmnt fibfebiu 
btties, lu idences et lu arts. Elle contient lu andennu 
acaddmies, mais hn lu enfermadt dons tme lynthdse nouvelb et 
forte Cest notre droit et notre devoir, en ce jour de fSte, 
d’adremu ^alement noa homnuqm aux andennu acaddmiu 
qui oat ptrdpiurd ITnsUtut et k I’Inmtut qui eondent et complite 
lu andennu arawldmlu. 

L’oemn de U Convoitbn est aistt belb pour que nooa 
Twliiktni avoner malntenant qne 1’Au em bld e avait did moina 
hcurcttte dans lu 4dtidb d’exeenticn cjne dam b ooooeMbo 
preaddre. £lb avait toot eaagdtd u pfoixr* antorite wr 
rlnaiiMt ft I’antontd de rimdtut nr ba membru qui b com- 
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^fATVtUt 


$ 4 Q 


nk«nM tm uM ate r-^ —■“ ‘“ 


t dfthB Wc^utMo^htMant 

_dniKokuaelSKiAMM 

• otgUNtte pow h u lW al iia Ut, 

_^ .. _, qni poumit nabdcr Ut crasmaca 

aplnwmlwm. nur cdax d’Aaaiyw dM mmtmm * des idjie*, 
4u M nppelaft qae Co a dilhc Chapt*]. doi dBi ea Itoj n 
pmcbBt k PoiiaiiiMtioa de rinditut “dt rdtrc Maocoop tiop 
icuUa da oe qaa TaapMaaoe avait laootid patfeettaa dMt 
k coaa p oait w B da aoa aadeaBah acaddadM m an 1803 aa 
noaveaa prmet od il ta moatia plai dqaitafaM at plai halala qua 
k Coeveetion n paopoaait da Hjtablu la non det 

anminnw acaddmai, dont la France ^hoDomt dapuu plaa d’an 
aikla, at qm dtauat davennea la nwdtla daa laathattona aavantaa 
at littanuiea fomaaa laccaaaiTement daoa toaa lea Etau da 
I’Eoiopa he Conaeil d btat ne roakt paa > 
appcMivB la fond da la ptopoamon, mata it ne 1 


da l*lnibtat, 
ait dit an joar 
de I’laatitat, 
parte de 


L'Acaddime dea Soeneea moralea et 

ptanuare foia an 1795, et qui fomait- 

ant use oooite cxiatcaioe La Premier Ceaaul 
i M da S^r " Vooa prfoulaa k aecnide elai 

je vow onfonne de lai dire qua je ne vow pat -^- 

politiqua dana tea adanoea Si k ekaae ddaobdit, ja k caaaenu 
eonme an mauvais club ” Fidile joiqu aa boat a eon averaion 
poor ceax qni il appehut lea iddologueh, qaand il procdda k k 
rdorgamaatfon de Tlaatitat en 1803, il aapprinta k deuxiame 
ekaae par pretdntion, en auppnmant son nom et en repartiaaant 
sea membies dans lea aatiaa m«ea 

La premiere knte de k Convention fot done de renoncer tidu 
nona vdttdraUea et & an paiad lUuatre , elle fit une aeoonde but 
dana le mode d dleetion qo’elle adopts Lea candidate ftirent 
prdaentes par k ekaae dana kquelle a onvrait one vacance, et 
llnautnt en corpa fiit diaegd de choiair entre lea candidau ainn 
prdaentda. Jamaia k competence ne fitt traitde avec nn paicil 
mepna Un comddien ddodait de 1 dieetion d'tm mathdmatkien 
Un peintre jngeait un philosophe On reconnalt burn IVune 
askemblde qui admettait lea jiw an nombte dea votonta pour 
Idlection dea dvdquei cathouquea Ldlecuon par claue ou 
acaddmie ne Ait dtatdie qaen Pan XI, sur le rapport de 
Ovqital 

La Convention commit une troinime bute Lea deux ore 
mirea avaient pour efiet d’exagdrer I’anitd, celle ci czagcrait 
«t baaaait le canetdre nsbonal de 1 Inatitut C dtait 1 Inatitut 
de innci, on voulut qu’ti ce titre il ffit conpose par moind de 
Fansiena et de provucuuix 11 aurait sum de dire que lea 
chou pouvaient ae porter dgalement sur lea hommea du premier 
anente, qu ib eusseiit leur rbidencc k Ibna ov ailleurs Non 
11 aembta plus rathcol de partager par moitid CeU cessait 
mdme d fitrt juatc, car Fans ne comptait que 500,000 babitants 
«t k province en avait 35 milbona Et cck n ftiul poa raiaon 
nable car un homme d &te peut ddairer k sdjour de Pans k 
eanae det bibbothiques, dea muadea, det amphithdfitrea et de 
tout let autrea moyena d dtude On avail admu une aection de 
Pan dramanque troia cornddieni panaiena, tema comMiens de 
province Tont le monde amt que lea granda coroedieiis peu 
vent se former en province, maia qubb ne peuvent y reater 
Ha A’y trouvent m lea tradiuona, ni lea dcoka, m le< auxiiuuret, 
lu k pubhe dont ib oat beaqm, ni lea reawurcea mateneliet 
On en pent due antant dea 6rtidlt8, dea artuini La rigle de 
adndenoe dtsit tiwkrt alon f pka t^vire qu'eOe m Pa ^te di^xiu 
Un memfare aommd poar repreaenter Pairb et qoi a itabbuait 

ddfinitavemeat en prennnee dwt obbgd de dooner ' "- 

Dettntt de Traejr, qui haUtait AalenU, 


I, fill nonand membre n 


La grande errepr_,_ 

latdneiu dea tiavaux un[Mt par ddcret organiqiie 

Le goavemement a*attnb«att dana ce regbaamit Ic droit de 
caqodnr I'avu dea ckates de I’lnititut Ccat Autont k I Acade 
tme dea Sciencea qu’il adiaaw aea rdqiuaitiOBa O k eomulta 
mukavoatwteaconveiteadeatuidesaiitnnipottdeanialadea, aur 
If perfootMiiiMnieat d appwter aa tdmme dn hfipatanx, aur le 
fTftkne acadtaare, aw la maaiite dacooidaa Pdre de k Rd 
Iw M iqa e avco Pm vidgatre, anr an aowfoaw faonlet, aur un 
taniaa huUd ptopra d fiuie dea mantaaiu pwu lea troupes, aur 
I’idde de fidr «wiir ptMiewa tanedaa de caaMviu un seal afiP&t, 
‘ n dw eaezpotaBdee d bold dee nevires, ear k 

keonk et dee Idgnmca en etpav nyavaUaiMi 


IS pow Iceapbce cUtara. mdsae dea 


inphty!w|^ gut landaitdbire me doctrine d*8tat 
pm OMdndn a k pbUeeimUe et d k viaie politiqae, et lien ae 
pewnwrardaseiitegeaiu pngrte de k science et d Pdidad dea 
aeaddnuMr Dnaa tm corns Budiaire baen otgaoiid, Pntoritd de 
cheque aecatbre^eceiolt oe 01^ de k compagnie, auk e ooodi* 
dttion qn*!] n’en rdaulw sneune nwdrenoe oe Tacaddnae w dea 
fMvemcmaida aw k travail faiwviduel 
Cavaipiac, pour rdfiiter ka aoetabatea 

det 

Mukiraa, PAcaddmie dc 

I'elle ae illt adrcaade anx ^_ 

«nd tmik ne u retiouve paa di 
ande u bat an gdnie Pau de k 1 
Ce droit de i^niaition n'dtait 


dam nn tnsail fiut set com 


an public Tont aotew 
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mattrea de lew temps Je ne m’dtonne ^ua qu’on kw efit 
attnbnd deux coetumes nn costume de edratmmie et un coa 
turns de travail On ne voyait pas qn'aaaajettia an tcrvice de 
tout k monde, il ne leur lestait plus de temps pour le aemoe de 
kactence 

Je ne vena pas tont dnumdrer Je citerai pourtant k sup 
preeamn dea aecrdtairea perpdtuels, remplacda pw deux aecrd 
talres aemeatnek cetait dter aux acadcmiea kur aiutd, kur 
vie Chaptal en 1801, pwknt dea anmennea acaddmtea. diaait 
“ Le meme homme anivait toua ka ddtaib de PAeadduie, en 
devenait I hiatonen, rt attachait (Pune mamire toute particulidre 
k gloire de bon nom k celle du corps dont il dtait Ponpuie, il y 
avait plus de smte dans Padmuuatration, plus de cdRntd dam 
1 exdcntion, plus d*otdre dam k marche, et on ne pent paa nkr 
que le rekbliaaement dun becKetaire pcrpdtuel pow choque 
elaxaede Plnstitat, en rouvrant une cartiCre qni prnenle tant de 
grands hommea pow modtka, ne conlnbatt k k gloite de ce 
corps et aux progrk dee sciences ” Et plus tard, en 1803. il 
revenait k k charge “ Le rdtabbsaement de cea places, disMt il 
en parlant des sccr^ires perpdtuela, feta renaltre une bim^ 
d ^foquenre trbs ncgligik depaia du ans et donnen aux travanx 
acadmiques cet espnt de suite, cet enchatnement de bits et de 
penades qui, aenk, peuvent fixer Pepoque dm dfoouverta et 


Convention, pw b force meme dea cIkwcs, avail_ 

Inatitut toua lev avantages dont avaient jooi les snoeniics 
ac^dmiea File maintenait la reconnawance de I’lnstitut pw 
1 Fbt et 1 intervention de 1 List dam lea iwlementt mtkiewa 
de 1 Inatitut P lie kiuait k 11nabtut le local des aeaihnwea, k 
faibliothkqiit, k participation b k nomination des profeucfun 
dons ks grands ^tablisaeinenu Iittdrairea et sekntifiqaes 
L’Inatitut a conserve cette prinmtive et presente enewe 
aujourdhui des candidata pour k CoUew de France, le 
Museum, lAj^mie, de Koine, lea Femes de Rome et 
d Athencs 1 Fcok dea Chartea, I Ecole des I aimea orientates 
viwtes, le Conservatoire det Arts et MIbtrt, rObeersatoire 
PScole Polytechuque II a contend les imprutiom gratultca 
et lea pnx connua aous le nom de pnx du budget, auxqaidt 
aajuutent k prdaent des pnx fimddt pw 1 uutiative pnvee dont 
k chii&e annuel n cat paa inbneur k 534,500 bancs Le 39 
meaodor an IV k Convention donnait aux membtea d« 
1 Inatitut une mdcmniid annuelte de joa mynagrammea de 
boment, et k 19 thermidor auivant, elk occidaitqne " aur cette 
indemnitd. il acrait diabait kl egatd de chacun dea membrea une 
aomme Cgale k b vakur de 150 mynagrammei de boment, pour 
dtre rdparbs par forme de droit de prmnee entre ka aaaiatante 
-i---«_x_.--—.—„ chaque ekaae ” 


I queportictiltetea, d 
de Chap^i^w permit aux membrea , 


aux a^ces, bnt gdndnlea que 

En 1803, aur le rapport de C ^_ 

dc Plnatitut d etre w pluakura acaddnuea k k fob, et par 
comdquent de rdunir pluaienra indcmnitda “ Ceat, dit ChapUl, 
k moyen douvnr aux hommas diatinguds plaaieun routes k 
k giom et k I’auance ct pw consdqnent le inoyen de mnlb|dkr 
et a’egrandir lea talents ” 

I.e droit de cumukr lea academies aubeiate, maia on a enleve 
ceiui de cumukr let indenmitda Nona en eommea restda anx 
7fo mynagrammea Ceux d’entre noui qni foot partm de 
pluakw* sMbnies ne touchent Pmdemmic qn une seule folk 
nous none vantom de n’dtre paa ndier 
Les membrea de PlnatHut, quattd on fixau k 750 myna 
grammee de boment, c’cetkdlre, pour parkr en ka0ige 
Ditdligtbk, k 1500 fianca. Pindemwtf qUi devait lea ddhvrer de 
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tou« Ie« loueii de k vie, n'inwgiiiaiest ^ dans kqn itvw let 
idut tmUtieux qu'ib auraient on jour k enx Pun d« pint beaux 
pakb dn monde, avee une gaieiie de tableaux, nne bMotbiqae 
crMe d'une teule venue par un grand ^crivain donbk d’nn mdlt 
conaomm^, det bob, dM eaux, «t tout nn nwude de beaux 


notre ndhcMe et notre pauvret^, que tout 
—It &ita k k loence oo anx paui— 

Cm 


de I’liMtitut n'en profitent jamale. Une nonvelk_ 

n’eit pour eux qu’un mrerott de travaiL L’ompercur NapoUon III 
voulnt nn jour Clever Ji $000 fianct I’uideinnit^ annuelte de 
itjpo banci, ce qui kbait une quantity liranient fort reqieeuble 
l/Inititut, contuM, exprima la reoaonabMoce. et refoaa. 

On a dit quelqnefob que tout lee efforts de k Revolution 
former let aoadeimetn’avaient etequ'nn 


pour tra) 

8 aotit i; 

place pat- -..—- 

ft force d’etre nouveau, n’ett pat vkUe Uk 1803 on commence 
k le reformer, lea reformea ae mnidplient d’annee en anoee, et 
e quoi aboutiaaent ellea ? k auppnmer k pluport dea innova 
k refaire lea anciennea acadmiea et mime, en 1816, k 
rendre leur nom. 

Cenx qui parlent amn ne volent paaqu’d reate It k Revolution 
k gjotie d’avoir etaUi im lien etnnt entre lea academiea, d’avcdr 
coffuub k aolidarite dea lettrea, det tdencet et dee arta, d'avoir 
mb lea academiea en communication plua intime avec le public 
et de leur avoir donnl de nouveaux et aetieux moyena d’m 
ftuence. 

Dea anciennea camjpogniea, dea remaniementa operla mr lea 
nouvellea eat reanlte iTrutitut actual, ou h protection de I’Etat 
n’exclnt paa k liberte det membret, oil chacun repond aeui de aa 
doctnne, oil k aohdarite dlianneur qui unit tout lea membret 
rend impoaaiblea ka excaatndtet, oil tout lea ttavaux tendent k 
k raaniteatation de k v^aite et aux tnomphea de Part, oil tout 
lea membret raatemMea tana etre confondua ae preient une 
mutudle aaaiatance tana jamaia tomber dana k confoaion, un 
rorpa enfin qui reunit dana une juate proportion Pautonte et k 
liberte, et qui meritc d’etre propoae comme modeie ii toutex lea 
natiooa avilbeet. 

J'oae ajouier, Meaaieura, que voire pretence ici, celle du chef 
reapecte de PEtat, et I'eckt qui en reaulte voni donner a 
I’lnititut national de France une conxecration nouvclle. 

Le monde axabte depub vingt cmq ana it un ungulier 
spectacle D’une part 1 m frouvemementa mulUpbenl avee une 
lorte de ra« lea prepaiatu de nerre Ib coiulmbent dea 
fortereaaea, ila coul^ dea canona, ila emplisient lee araenaux de 
projectilea , ib bnpoaent le tovlce militalre dana I’armie active 
a tout let jeunea gena tana exeejjftion, au point de vider let Icolea, 
de diaorganiaer lea aervicet puUiM et particuliera, d'dter k 
I’agriculture et it I’induatne lea bna dont ellea oni beaoin Ib 
retiennent lea atoyena dana lea bent du tervice mibtaire juaqn'i 
^ uawnte dnq ana. 11 aemble que k batadle doive ae Uvrer 

En mime tempa tout lea philoeophca, tout lea publicbtea, lea 
hommea d’Etat, lea aouveraina eux mlmea proteatent i granda 
erb de leur horreur pour k guerre Ib veulent k ndx, il k 
leur font pour rendie au travail k afcuritd, k rintelligeiice aca 
droita et ii Fannie ton printempa. On fonde de toutea paita det 
liguea pour k pab, on atKmble dea congrfca pour proteater 
contre k paix armie, plus mineuae et pint meurtrilre que k 

Hdaa I cea congria n’apportent que dea vorax Ceat beau 
coup et oe n’eat rl^ lb apportent dea vueux, je n’oae pat dire 
qn’flt ^Morteat dea ctpirancefc. 

Ce qu^ foot k PhnmanitI, ce ne aont pat dea parolet,_ 

iont paa dea aoupiit, ce tout dea actea. Ce qui fora renaltre k 
ftatcmtl entie lea hommea, ee aont granda travaux kite en 
oommoii, de gnuid aervicet rendut it ilinmanitl 

Le v^ Avant voa yeux, k coMpk de k paix I Voik k 
oongrte oU k tlrltl eat aunie poor eU^mlme, quel que tort k 
paya od elk Ickte, od k peltk eat adom dana toutea lea 
kngBc% odklsnode* dleeuvertea exdtent k mime enthou- 
akarne. ondk qi>eati| kur origine, et od Fon ne ootmalt d’antre 
bien kite U patrk A I’lter""- 
eat autti k patna A k paix. 
a A I’Inatitnt A Fbmoe, 

__d’M k aouvenb dat eh ak n ianaea 

<mt aocue illb . Nona mnportarona tona, A 
ndoobkment d’amon pour k laai 
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lea aeiaaeea qui k kcowknt at poor ka arta qal Fambdlia. 
tent t et aoua bavaUkroot, ohaenn Ana notre coin ptdfiM A 
ratelkr qnivend, k k pto^kM A k foabon, c’aaTd.dirt an 


“BAJt/SJiL Cl/JVS" AND ^'MJST POUFFERS* 

I N the deha of the Oniwea, dull aounda, more or leaa 
reaembliiw distant artiuery, ere often heard. These 
are celled *' &nadl mns *, but I do not know tihe 
meenuw of the temM The object of this note is to 
draw the attention of the readeta of Nature to this 
mysterwus phenomenon, and to the similar “mist 
pniftbrs* of the Belnan coasL 
My attention was for the first tune drawn to the subject 
some Ays ago by a letter from M van der BroMk, 
Conservator m the Museum of Natural History of Bel- 
gmm He wntes * of certain “ curious aenal or subter* 
ranean Atonations, which are pretty commonly heard, 
at least, m Belgium and in the north of France, and 
which are doubtless a general phenomenon, although 
httle known, because most people wrongly imagine it to 
be the sound of distant artillery 
“ I have constantly noticed these sounds in the ^ain 
of Limburg since 1880, and my colleague of the Geo¬ 
logical Survey, M Rutot, has heard them very frequently 
along the Belgian coast, where our sailors call them 
' misyioufiers ’ or fog dissipators. 

“ The keeper of the lighthouse at Ostend has heard 
these noises for several years past, they are known near 
Boutognei and the late M Houzeau spoke of them to my 
fhend M Lancaster More than ten of my personal 
acquaintances have observed the hurt 
“ The detonations are dull mid distant, and are repeated 
a doien times or more at irregular intervals They are 
usuallyr heard m the day-time when the slv is clear, and 
espeaally towards evening after a very hot day The 
noise does not at all resemble artiilery, blasting in mines, 
oy the growling of distant thunder ” 

M. van der Uroeck, after refemng to the “ Banskl 
mms,* says that he was Asposed to regard the noises as 
due to some peculiar kind of discharge of atmospheric 
electnaty But my colleague M Rutot believes the 
origin to be internal to the earth. He compares the noise 
to uie shock which the internal fluid mass might give to 
the earth’s crust ” 

Mr Qement Reed has informed M van der Broeck 
that he believes similar noises are heard on Dartmoor, 
and m some parts of Scotland. I was not previously 
aware of anything of the land m these islands. 

Beftire any systematic observations are undertaken, it 
will be useful to form some general idea of the frequency 
of these sounA and of their geographical distribution. 

Will any of the numerous readers of Nature in 
various parts of the world give us an account of their 
experiences in this matter? G H Oarwik 


NOTES, 

Thx Mimicipal Cooncll of Pstb have decided to ereeta statue 
to Sb IsMC Newton W« esnnot -kaa^ the London Comity 
ConneU paying a dmikr gtaoefid tiibate to Ac gtsatnesa «f 
one of Ftmiice’k KDOwned invekigaton, sqr LiqilaM or 
LsvoUcr, but we dare to siwgest that the acUon of the Fhris 
'saicip^ity ought to be t 
MoMinctirr gifts to e 
reported from Amenea. Snksw slatSs that the Spemg GsiAn 
iBrtitnte of FhAdelphk has received ao,ooo from Ae hebs of 
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no«l««d jfsooofirom Mr M H White eitd Mr F T V^te, 
in memory of their fether; e new ieberaliaiy. boilt at a coal of 
j^Beno, balmaateompleted&Tthedepartiiieiitiafbacteriolagy, 
hntMogy, and phaiinaey in the Medical College of the 
Urdemityof Minaeeotai and- by the will of Cokmel W. L. 
Chaae, >(1000 ii bequeathed to Harvard College to eitaUiih a 
adiobnhip in the medical achooL 

OVKING the recent Zoological Congreia, at one of the meet 
ingv of the Section of Comparative Anatomy and Embryology, 
Prof A Kovakw^y bore teetimony to the gteatnen of Hoxley 
in word* of which the following la a tianaladon —“ In the lift 
of men of adenoe who ex p r eaae d their intention to Uke part in 
our Congreaa will be fou^ the name of Thomas Huxley; but 
death hat prevented him from being among ns. In the person 
of Huxley, science hat sustained a great loss. We du not know 
any other mveetigators of our century who had the talent of fore 
al^t to such an extent at Huxley it was he who, properiy 
speaking, founded modem onbtyology by demonstrating the 
homology of the germinal layers of Vertebialea with the ectoderm 
and endoderm ot Ccelenterates. It was he who supported 
Darwin in the publication of the fundamental work on the origin 
of species, and it was he who was the fervent propagator of the 
views therem contained. The two names of Darwin and Huxley 
have built up the story of the scientific world.*’ 

The following gentlemen have been recommended for election 
as the Council and officers of the London Mathematical Soaety 
at the annual meeting to be held on November 14 —President, 
Major P A Macmahon, F R.S i Vice Presidents, Prof M J M 
Hill, F R S , M Jenkins, A B. Kempe, F KS , Treasurer, 
Dr J Larmor, F R.S , Secretaries, R. Tucker and A. b H 
Love, F R S Other members—H F Baker, G H Bryan, 
F R.S., Lieut Colonei A J Cunningham, Prof Eibott, F R S , 
Dr Gbtsher, F R S , Prof Greenhiii, F R S , Dr Hobson, 
F R.S , Prof W H H Hudson, and k S Macauby It wilt 
be seen that Mr Jenkins, after thirty yean' service, has retired 
from the office of Secrebry, on the score of his delicate state of 
health The Society held its first meeting on January 16, 1865, 
and on the retirement of Mr II M Bompas (November ao, 
1865), Mr Jenkins was requested to act as Secretary until the 
armnal general meetmg (January 15, 1866), when he and the 
late G C de Morgan were elected joint Secretaries 

Next Sunday will be Museum Sunday—the fourth arranged 
by the Sunday Society On that day special sermons or dis 
courses will be given by many leiuluig men in London and the 
provinces, in support of the Sodety’s object, viz. the opemng of 
museums, art galleries, libraries, and gardens on Sundays. The 
cause IS a righteous one, and deserves evety support A number 
of special exhibitions will be held in the sitmoon of Sunday, 
and these, together with the museums and other places of 
interest which will be open, make a fidrly extensiTe list of 
institutions opened in the manner advocated by the Society The 
list clearly indicates that the public opinion of the country is 
really on the side of a rational observance of the weekly day 
of rest 

The death is announeed^ Prof H. Helliiagei, m his sixty 
fiaarth year His invest^tBons in the domain of agricultural 
seienee produced many valuable results, and it was his researches 
diat led to the diseovuty cf the fixa^ of free nitrogen by 
legnminans phuts, thro^ the medium of miecoHirgaiusms in 
the root nodules. 

Tmc death of Dr Robert Brown deprives science of one of 
her moat popular ezpcBents, Dr Brown ww bom at Csmpsler, 
CaldmeM, la xEi*. He studied in the Univenl^ of Edinbui|^. 
end afrerwaide in the Univerdties of Leyden. Copenhsgen. end 
Restock; iqfdvlBg from the latter the dspiew f iiyh ct or of Phlio- 
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sophy In 1861 be visited Spitsbergen, Greenicnd, and the 
western shorts of Beffim’s Bay, and made a namber of valuable 
ofaservationa. Between 1863-66 be travelled tat adentifie pur 
poaei in many of the kast known parta of America, and aomc of 
the Pacific Islands, from the West Indies and Venesnda to 
Alaska and Behnng Sea Coast, as botanist of the British 
Columbia Expedition and eommiuider of the Vaneuuver Island 
Explonng Expedition, during which he introdneed varions new 
piante mto Europe, and charted all the interior of Vancouver, 
then unknown Iq 1867 be visited Greenland, making, with 
Mr L Whymper, the firrt attempt by Englishmen to penetrate 
the inland uie, and formed thoae theoretical eonclntlooa regard 
ing its nature, afterwards confirmed by Nansen and Peary Dr. 
Brown afterwards travelled extensively in the Barbery States of 
North Afinca. Settling down in Scotknd he was successively 
lecturer on geology, botany, and zoology in the Royal High 
School, Edinbntgh, and llenot Watt (kllege, Edinburgh, the 
Mechames’ Inititution, Glasgow, and eltewhere He was an 
honorary or ordinary member of many learned societies in this 
country, in America, and on the continent. In 1876 he re 
moved to London, m order to devote himself entirely to literary 
work, and for the greater part of the period, from that time to 
his death, was wi the editorial Waff of the Standard. He wat 
the author, or part author, of about thirty volumes, and of a 
large number of scienufic memoin, articles, and revlewa. 

The thirty fourth annual meeting of the Yorkshire Naturalists 
Union was held yesterday at York Museum, and the prciidentiat 
address was delivered by Dr R Braithwaite, on “ The Study of 
Mouses ” 

Mk Ak( HiBAi I) Dknnv, of Dumbarton, has accepted the 
ptesideucy of the Institution of Junior Engineers, in succession 
to Mr Alexander Siemens, and will deliver his presidential 
address on kridsy evemng, November t, at the Westmineter 
Palace Hotel, I’ruf A. B W Kennedy, Pact President, in the 
chair 

The Epping Forest kree Local Museum, established by the 
Essex Field Club In Queen Elizabeth’s Lo^, Chingford, mil 
be declared open next Saturday afternoon, by Mr K. C Halse, 
Chairman of the Fpping Forest Committee of the Cforporatiou 
of London. Short addtesMs on the subject of local museums 
will be given by Mr A. Smith Woodward, and others. 

The Session 1895 96 of the Royal Geographical Society, tot 
the evening meetings, wijl commence mi November ii, whm an 
account of the progressof the Jackson Harmsworth Arctic Expedi¬ 
tion will be given by Mr A. Montefioie On November a$, a 
paper on the Fteroe Islands will be read by Dr Karl Groasmann, 
exploration in the Central Alpa of Japan will be deecnbed by 
the Rev Walter Weston on December 91 and movements <k 
the earth’s crust, by PrM John Milne, F R S , on January 6 
Other papers which may be expected after Chnstmaa an 
the foUowug Journey acron Tibrt, St Geoige R. littk- 
dale, exploration In the Alpa of New Zealand, Iqr E A. 
Fitqierald , our knowledge of the oqpuii, by Dr Jidm Murray t 
the geogimphy of the Eng^ lake district, by J E. Marr, 
F R.5 , the Gallons of Southern-Italy, tqr R. S Gflnther, 
Britiah Central Africa, its gecgiaphy and resources, by Alfred 
Sharpe The following sobjects, axaong others, will be submitted 
for oonsideeation and diaenssioo at the special afternoon meet 
ingsi—Theconatructioaaiidineaof ^abes,byj Y Bncfaanan, 
F R.S. I the stnggk for life in the North Point n^on, by 
A. Tmvor-Battye I an attempt to reoaostract the nwpe of 
Hemdotn, by J L. Mytes. Under the joint M^deea of the 
Society and the London UniverBty Extension, kCr; H J. 
MxcHmfer hgiving a couiiB of twenty lectures 00 the pdn cip Ui 
of gaogzHihy. at Gresham Colkge. 
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Tm W$tkfy Wttuktr a«th but. diowi UMt tht 

tcmpemtnte over the Bntiih Iiludi diuhig the weA wu 
eboOTmeUy low ibr the time of yew. the deficit rangiqg fram 4* 
in the Chemiel Idendi, and 6* in the eMt of aadnecdi 

of Ireknd, to 8* in die north-wect of Engfand and the aonth of 
Ireland The lowest ihade reading* were recorded towardi the 
end of the week, and ranged firm 18* in the south west of 
England to si* in the sooth of England and as* in the Midland 
ooontiea. The cootlaaous occurrence of frost for several nights 
in the nei^boorhood of London daring the current month of 
October has e s ceeded any previous record in diat numth at 
Greenwich during the last fifty years. 

A DBSCKin-iON of a Inminou* cloud, observed at Mojanga, 
Madapucar, on September ay, by hb Stratton C Knott, 
H M Vlce.Consul, has been forwarded to us tqr Mr R H 
Scott, F R.S. The phenomenon was seen at 8.ao p m a* a 
lurrow streak of what appeared more like mist than cloud. It 
came out of a cumulus cloud In the south, a few degrees above 
the horison, and extended through the tail Scorpio across two 
thirds of the sky, which was quite clear exceptuig some cumnlna 
on the southern and eastern horison. The streak travelled at 
a rapid rate eastwards, bat its base seemed to be stationary. M 
it crossed the moon, it caused a sort of double corona. As the 
doud got lower on the eastern horison, although always 
maintaining the same length, some cumulus pasMd under it, 
partly ohaeuring it, and a few minutes later the streak was 
lost altogether in t^ eumulas on the eastern horison. At the 
time of the observations th4 weather was perfectly calm, but soon 
after this streak had passed, cumulus commenced to ascend from 
the eastward, and the sky soon became nearly overcast. 

Tai polarisation of the light emitted by incandescent bo^es 
ha* not yet been folly investigated Arago, indeed, made some 
experiments on incandescent iron, plstmum, and glass, hut 
these were only qualitative, and did not extend to liquids. Mr 
R. A. Millikan puUishes, in the Pkytical Rmtitm, an account of 
some oarefiil tests of lig^t emitted by glowing solids and liquids 
with a vww to discom the laws of iu] polariaation. This 
phenomenon is exhibited strongly by incandescent pi atinum, 
sDver, and giftd, and by molten iron and bronse A somewhat 
feebler pdariaatioa is shown by copper, brass, lead, zine, and 
sohd Iron. The most significant result is that polarkstkm is 
minimum with rays emitted normally to the wirfime, and 
maxiimun at a graxiiig emission This indicate* that the 
vibratimis take place in a plane at nght*a]igles to the emitting 
surface. To show the pheno m enon at its b^, a smooth surfece 
IS esse n tial. Glass and porcelam also emit polarised li^t, but 
to a lesser amount Flnmescent bodies do the same, so that 
evidently a high temperature is not necessary In the case of 
nraninm glass it is tte green reflected light which is polarised, 
and not the blue inddant light diffused from the snrfece 

Thk main fimts of Lieut Peary’s work in North Greenland 
are described by Profi R O Salisbury in JMnsc# of October 11 
Prof SaUsburywus one of the party which relieved lient Peary, 
the other members being Mr EmU Diebitach, Dr J. E. Walsh, 
Mr T Boutilher, and ftroC L. L. Dyche. During his Amtic 
residence, LieuW Peary nwpped a consldciable stretch ef the 
coast of West Gkeeidand—ftom Cape Alexander on the north to 
Cope York on l)ie aouthxand his result* show s number of 
rrsneifteWe diffsiaiMas with eariler charts of the smne region. 
His mop located Ihe positions of nssrly one hundrsd glsdsTs, 
where b«t ten ilme represented on the puUished chert In 
sddMon to thst mnp, Mr Pasry kept a serita of meteoro¬ 
logical seoQcda, rind sseda obaemtions of the behaviour ef 
wiadl about^ fee sheet, and in this way Ims oome into 
p oeee eri e n ef Buffs which are net without algniflcalice in eonnec 
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tkn vyth the proUema or g^adclogy He mode csDiml 
measurements of the rate of sseden of one of the meet nctjhm 
glaeieis of the regfen, and caniad them ftinmgh n sn ifidenti ir 
lai« ptriod of time to give them aqpecialvahie. Hetochlsiek 
to the United States two large and choice meteotitca feom the 
coast east of Cqie York, and these will u n dou b tedl y prove of 
interest; His studies of the Eddmo* of Nwth Greenland will, 
when published, form on important contribution to ethiudcgy 
So for as concerns the results accomiffitbed by the membcis of 
the Peary raUef patty of this year, Pro£ Dydie waa sooeearibl In 
getting large numbers of bir^ and mammal* at vatiou* points 
along the coast He also secured an abundant supply of 
wslmses, rdndeer and seals, and a smaller number of 
narwhala, and saw much of the west coast of Greenland 
between laritnde 64* and 78* 45', at ekae enough range to study 
its geographic features to advantage Stops were made near 
the patallela of 6y*, 69*, 70*, and at many p^to between 4s' 
and 77* 4S' all theae poinU geographical and geolajpcal 
studlm were earned on The eastern coast of America was also 
seen for a conridemUe distance, cqiecially from EUeamete Land 
south to 71* 30', and moot of the coast of the klond of Disco 
Prof SaHsbuty, who accompanied tha party in order to atndy 
glacial geology, obeerved in detail many glacieis between 75* 45' 
and 77* 4j' on the Greenland coaat, and made some detamina- 
non* of rignifieance concemliig glacier motion. A considerable 
body of evidence was gathered touching the former exteniioD of 
the ice cf^i of Greenland Determinatioos were alio made at 
several pointa concerning recent change* of level of the land 
A XKCBNT number of the Punur M*U, pubUahed in AUa- 
hsbad, contains an inierestuig article on immniiity iirom aeoepaon 
and snake venom Much attention ha* been directed in Indks 
to the experiments, which have lately betn so luccesafolly carried 
out, on immumty to snakc-hitaa artificially induced by the intro¬ 
duction of gradually increasiDg doses (ri the venom into the 
system. The wnter of the article m question docs not regard 
this achierement as any rsally imw discovery, bang convinced 
that the traditional immnnity claimed to be po iisii ed by the 
Indian moke-channers b lunply due to the feet that they have 
feequently been accidentally bittan by ooUaa and kariti, and 
having suivivad the first attack expenenced no evil effects from 
the sobeequent tales. Thb he states as the result of hb personal 
lequaintanee with many Modari Jogb and Fakirt. some of whom 
he knew hod been bitten as many as five time*. It appears, 
however, that casea of reputed immnnity to scorpion sd^ are 
also well known, and one of theae he had the opportunity of 
himself leatefiilly testiiig Hearing of a Mohomedan FaUr who 
hod estabUshed a reputatkn foe hlmsdf in thb reflect, he deter¬ 
mined to ifivestigale the case, and banbh, if possible, all dunce 
of tnckeiy sad deception being practised. He ther^fose dug up 
the sceepion* himwlf, and these formidable creatures he describes 
as behig ftom S to 7 Indus tong, with claws on them like 
lofaisen. These scoipioae the FaUr was told to irritate (not hjr 
pinefaing the end of the tad, whidi b a wdl known way of pre¬ 
venting them stuging I), but by toudilng them on the part of 
the body indicated > the intuit was that aaeh one of ftiem atang 
him strongly enough to draw blood, but the nun was apparently 
nutu the woree. " There could be no doubt," be wrttas, at 
to the perfect gendneneai of the dthtbitioii," Thb incident 
diouM encoatage M Calinstte to ooatiant hb espeiiniant* oo 
srtifidBl^ hMhidiig immunity to the sdag of scntplons by nuana 
of gradual doata of the aonrpion venom. It b to be tn^ied that 
the tteejfM investigsrian* whfdp have to fiu been mode on 
ardflcialv proonmig inumm&y to amke-late*, may obbdn fee 
official lOocgnMoa which fery dr istf s, and that audi immaalty 

may not hr fee fiitnse b* confesed to fee selected few or tncalied 

durmedindMdusb. 
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In ft iMtni* noftotly dcJivered by Dr W J vwi Bcbt^, at 
Labw^ aftd priittod ia the AmuJut Ar Jfyirtgra^U* ttmd 
JUii$$nhigU for September, he dteoMe the poed^e 
m i ftlie of toprotfaig ttorm njumng ligtiato. A* Dr ▼ Bebber 
has ehftfpe of the weather eervice at the Dentadw Seewarta, hh 
rlewi <m tike tot^ea cany couideimble we^^ He poiau out 
that BOtwithnandiiig oomtant exerttooa to i^aee weather 'pie 
dictian on a aoand and tnutwoithy baeu, ibfe acdntum of the 
qaenloo remahu b a aomewhat votatiefoctofy oonditum. He 
make* the following eoggeetioni for the fortherance of the 
object m view, moat, if not all, which have already been 
dtonuaed at vanont meieoiologiGal c oofei enOet, and have fidlen 
through on foe score of expense or other hitherto insuperable 
difficulty —(i) Extensiaii of telegraphic co mm u n ication west 
ward (FKroe, Sooth Greenland, &&). This proposal was 
advocated by the late Captam Hoffineyer (a) Acceleration of 
exchange of telegrams, by foe introduction of the ‘'dicult 
system ” By this means the telegrams m America are received, 
and warning messages despatdied within two boors of the time 
of taking observations. (3) More frequent information, by 
means of telemeteorography, or the connection of self recording 
instnimcnta with central offices. The practicabihty ci this 
method has been put to test in the Netherlands, and the subject 
was reeently dIsCTSsed by the International Meteorological 
Committee at Upsala. (4) Exchange of telegrams between 
neighboanng signid stations t this plan has been found to work 
MMcewfolly m Germany and America, and by its means more 
recent informatioo is obtained by the srafarnig community 
as to the sudden approach of stormy weather (5) The 
pqnilarisation of weather knowledge among the public by 
means of weather charts, and (6) the preparation of 
an atlas of types of weather The number of charts 
required would be at least 500 or doa Thu subject has been 
suggested by Mr Abereromby and others. 

A NEW method of merwuring foe resistance of an air gap 
during the passage of a spark has been devised by M Victor 
Biemackl, and u described in the current number of tJie/vurna/ 
4$ Pkfttqut In the case of a Hertzuui resonator m unison 
with an exciter, the forced vibratloiu and the natural vibrations 
of the resonator (the presence of which, accordmg to Poincarf 
and Bjerknesa, expl^ multiple retonance) have the same 
periodic dme, and according to Bjerkneas’s theory these two 
vibiatioiu are in oppoae phase. In order that these two vibra 
tiona may entirely d^roy each other, it u necessary that they 
be equally damped—that is to say, that foe resutance of foe 
exciter and leeonator should be equal The eathor has venM 
this oonaeqncnce of the real preaenoe of these two scu of vil^ 
dons in foe rseonator, by steadily inereamng foe resutance of the 
rewmator, starting with a realstaime less than that of the exciter 
In foie way he haa succeeded in entirely destroying the vibra 
tiosM in the seso n a t or, and according to theory at thu 
moment foe r eris t ances of the exater and reeomior must be 
equal Since these bad the same dimcnrions, and were made 
of the eame material, hot the sparic-gap in foe exater was re 
placad by a Uquid reristance R, it follows foot the value of K, 
srhldi cone^ponda to the esM^iteted extinctioir of all vibiutiuiu 
in foe naonotor, k equal to foe resistance of foe spark-gap m 
foe exciter The rasktonoe R oonskfo of a glaai tube filled 
with ft eolation of copper snlphate of vasinu strengths. V 
Cskiliw tube or a bolometer k eip|dqy«d to indicate the pre 
tCBoe of foe vibratksM in foe resonator As foe dilution of foe 
satfdmtft of copper solntlon k incressed, foe yOmtionii in the 
reson at or deerem in inteiuity Those die out, and on furfoet 
dnorioB reappaor For a spark-gap of i cm. foe lesubmce K 
varied between 306 smd 800 CG S. nnits. \fiQi a spuk-gs^ 
o 4 m.ak km, however, the rcsktance 1| knifi ^ be between 
lfteoaadljabCLG.S. units. Thk IneieaM of foe resistance as 
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the spark dilliinishca k very curious t but it k important to notfoe 
that thedeereoae m foe len|fo of the spark k aocom panted by 
a change in other propertiee of foe spark When foe te n ai u ft k 
of the ^ark-gap are near together it k very diffientt to obtain ft 
straight and white tpork, foe spark generally being sUifotly 
violet in colour and ramified in ajqMaimiice. With a longer 
ipark-gap, however, it k much eoiier to obtam a apark which 
u white in colour and non ramified, and which poaies with a 
sharp noise. It k a spark of thk latter character which Heitx 
found to be best suited to hk cksmcal experimenU, and the ket 
established by foe author that such a spsuk really offer s lesa 
resistance than a short violet spark, afibrda an explanation of 
Herts’a ofatetvatioa. 

Wira the title “The People’s Stonehenge,” a slim bttle 
pamphlet, by Mr J J Cole, haa been published ^ Mr J Doney> 
Sutton, Surrey The pemphlet contains ten reptodnctiont Am 
photographs of the objects at Stonehenge t and these, with the 
diort descriptive text which accompanies them, bnnga out the 
pofaiu of interest in the moet wonderful of our archseological 
remains. 

Astbonomrrs should be grateful to Messrs. W Wesley and 
Son for the excellent cuUlogue of works on astronomy just 
published as No. 104 of the Natural History and Scientific 
Book Drcular The classification u very ekborate, the hooka 
being arranged under no less than tvwnty four heodinga. In 
each section the books follow the alphabet!^ order of antbois’ 
names. Both the arrangement of foe sections and the divkiona 
adopted are admirable, and reflect great credit upon foe 
compilers. Bibliophiles well know that a bookseller’s catalogue 
k a mine of information, and they will be joined by astrcsiomera 
m apptecuition of the eflbrts of Messia. Wesley and Son to 
produce a full and acenrate list of works on celestial science 

The PntttdtHgs of the American Phikiao|foieal Sodety for 
Janaary, 1895, reached us at the beginning of thk week Among 
other papers contained m it we notice a description (with four 
plates) of an old “ Horologium Achaz,” or Dial of Achax, by 
Mr J F Sochse t a paper on “ The Significance of the Jugal 
Arch,” by Mr D D Slade: a note proving that thm leaves of 
gdd, sinukr to those exhibited by Mr J W Swan at foe Royal 
Soaety in June 1894, were produced by Mr A E Outeiiwii^ 
seventeen years ago (on thu matter, see Mr Outerbndge’s 
claim for priority in Nature, vol b p. fSo8, 1895); apaptr by 
Dr D G Brinton on foe “ Protohistonc EthnogTa{foy of 
Western Ask,” and the “ Fourth Contribution to foe Marine 
Fauna of the Miocene Period of foe United States,” by 
E.D Cope. 

Messrs. Macmillan have juat issued the first part of the 
“ Hutory of Mankind,” by F Rotzel, in which the learned 
author states what the task of ethnograjdiy k, and deaenhes the 
situation, aspect, and numbers of foe human race, together with 
a series of preliminary observations on the rise and spread of 
avillsation, religion, knguage. See Where poeeiUe he iUnstiatta 
bk remarks by pictutee of genuine “savage” remains, and his 
theories have usually a good substratum of laet It is. of 
course, too early to pots a final opinion on the work; but we 
believe that it supplim a want among the increasing number of 
people who need a popular history of the beginnings of the 
human race, and an intelligiUe accoont of the conditions under 
which our primitive anoestoia lived. The part before ns k 
printed in g^ type on excellent paper, and contains a cokmred 
{date of a BosjeSmon fiunily, and a map of North and South 
America, besides several Uluitratiotta scattered throughout tha 
text 

De. a. B. Mbvee basient us a memoir (AM tt Btr tbs AT. 

N. Anthrofot Mku Mmstumsw Dru4*n 1894^)00 ft 
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Brown Chunpnuee The Chimpaiiwe deacribed uid figured In 
it it a young fiemate liTing in the Zoologica] Gardens at Oiuadea, 
lemarkabte ibr its reddish brown hair, projecting eyes, and very 
bright coloured thin. Dr Meyer diteusset at tome length the 
numerous ipeelcs, sub-tpeciet, and varieties of the Chimpaaxee 
that have been proposed by variout authors, and deddet that 
his " Brown Q^paiuee ” can be referred to acme of them. 

It may be quite true that no one hat previoutly described such 
a brown form of the Chimpanaece, but nearly all mam malt, 
etpectally the Qnadrumana, are snlj^ to lighter variatloat in 
colour, anil we tee no reason why thu should not be the case 
with the Chimpantee It would seem, therelbre, that Dr Meyer 
has done well in not giving his Brown Chimpanxee a new 
scientific name It appears that nothing is known of the histoiy 
of the specimen, nor of its exact locality 

The third and concluding portion of Kubary's monograph of 
the ethnography of the CaroUne Archipelago it now published 
under the editorship of Herr J D I:,. Schmelu, who hat, as 
usual, spared no pains to bring out the memoir m a way which 
its value demands. The complete work consists of 306 pages 
and fifty five plates; many of the latter are coloured. They 
are executed by Trap, which u a sufficient guarantee of their 
excellence It is to the fitmous but ill fated Museum Oodeffiruy 
that we owe the inception of this investigsUion At a later date 
Kubary was connected with the Kgl Muieum fur Volkerkunde 
in Berlin The present section, which deals with house and 
canue.construcaon in the Pelan Islands, maintains the level of 
conscientious care and minute detail which characterued the two 
former parta The structure of the houses and canoes Is 
illustrated to scale by drawings in plan, elevation, and section t 
and details of fiwtemngs and joinery arc given on a larger scale 
We have thus all the information necessary to understand 
structural details, which latter are too often lacking in the de 
icnpbons and illustrations of uavellera Some houses are nchly 
decorated with carved and painted ornamentation j but unfor 
tunately Kubary was not impressed with the importance of thia 
branch of ethnography, and so we are left in ignorance as to the 
significance of the figures and patterns. What a pity it is that 
the etbnogiaidiy of our IVMsesdona and I'rotectoiates in various 
parts of the world is not investigated and published in such a 
manner as this I 

Wa have received from Mr J Ebot, F R.a, Meteorological 
Reporter to the Government of Indu, parti viu and ix. of vol v 
of “ Indian Meteorological Memoirs,” containing the diicussion of 
hourly observations mode (i) at Deesa, a military station in the ^ 
Palanpur Sute on the Baoas River ) and (e) at Kurrochee, the : 
Fort of Sind The latter station is about three miles from the 
sea, and has a most complete exposa|B. The period embraced 
it 1875-93, and forms part of the proposed discussion of the 
observatums recorded at twenty five observatories, hor each 
atebon the mean observed hourly values of the various elements, 
and the diffistences from the mean of the day, have been 
caleulaied, and fnm these the diurnal vaiiationt have been 
resolved Into tour component harmonic otciUadnni by the ap> 
plication of Bfatel’s formula, while the epochs and values of the 
dinnal maxiina and minuna have been computed by the method 
used by Dr Jelmek, to the second approximaBon. The in 
vestigation of the materials at each itatioa is of itself a most 
abonous and thorong^ piece of work, and the ooni|rfete db* 
cusBon win b# probably aimqnal le d in magnitnde. The imp«t 
anee of the wli^ investlgatiao can scatoriy be over-estimated, 
and when the lesnltt ore collated they cannot fidl to throw much 
light upon the oanaca which underlie the periodic variatioosorcr 
(hk vast area, and thdr dependence on various physical and keal 
conditions 
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Xylose, like Eiabinose, givsi two oplkdly netivo stereo- 
iiomenc e^ on treatment with hydrocyanic $ad and lubee- 
quent hydrolysis. Of these, gulwic sdd hes tong been 
recognised t the second, idenie edd, hes recently been kobted, 
and iu d^vatives prepared by Emil Fischer and Irving 
Wetherbee Fay {BtrickU, 1895, No 14, p. t97iK The setks 
k lyaOriable as containing the kit missing msmbers of the 
mannitol group of adds, sugars, and alobhola. The nemes— 
idonk add, idoae, idilol, and idosaccharic acid—assigned to 
these tubsbineea have been derived bom “ idem,” and given on 
account of the symmetrical georaetneal fiirmuhe expressing their 
eonstitution. From the formuU of 1-idose, 

H OH H OH 

cn/)H c c c c con 

OH H OH H, 

It u evident that hydroxyl and hydrogen are similarly related to 
each of the asymmetrical carbon atoms, and that onty the MWr 
product, racemic acid, and no inactive tartanr add can be pro¬ 
duced by oxidation wherever the molecular chain k broken, 
in this respect a remarkable contrast to the other hexoses 
being diown. l-tom the product of the action of hydro 
cyanic acid on xylose, gnlonic acid was separated by 
repeated cryitallisation of the lactones, the syrupy dark 
liquid resulting on evaporation of the mother liquor was diluted 
and treated with brucine The product on evaporatioo and 
addition of a krge quantity of alcohol gave a cryvulline mass 
of brucine idonale When purified and reciystallised frmn 
methyl alcohol it formed colourless prisms, or long rectangular 
{dates, which melted with decomposition between 185* and iqcF 
(corr ) The acid was prqxired from the brucine salt by addition 
of barium hydrate and subsequent decum|x>ittion of the barium 
salt with sulphunc acid Ultimately a relatively (pwd yield ol 
Idomc acid and its lactone was obtained as a colour* 
lew syrup, which dissolved easily in water, imd with 
difficulty in alcohol, and was insoluble in ether 0 5 gram 
diswlvcd m 3 5 grams of water gave a rotation of - 5 a* in a 
decimeter lube. The normal idonates of calcium, barium, cad 
mium, and lead are ainor{>bons and very easily soluble in water 
A characteristic cadmium double salt, CdBr|.H(0, 

crystallives in fine, coloarleva needles. The corresi>onding 
sugar, I kkise, was pre{xured from the syrupy mixture idooic 
acid and its lactone 1^ reduction with 34 P^r cent, amalgam 
after dilution with ten times its volume of tcv cold water The 
sugar was uokted m the usual way os a syrup, which could not 
besmmpletely {wrified through lack of material A 10 percent 
stenlked solution did not ferment with yeast The osasoiie, 
piepanri u usual, ethild not be distinguished from galoaorone. 
The aiifohol of this series, 1 iditol, was obtained by the ftirtber 
redncB&i of Idonic add I7 sodium amalgam, first in add, and 
finally la alkaline solutioa. It waa purified formotka at the 
benialdehyde compound, recrystallised bom acetone in cdonr* 
lese needles of the composition C(H,Os(CH C,Hf)s. The puri¬ 
fied compound, on treatment with sulphuric a^ and alcohol, 
gave the alcohol af a colourleis ayrup very easily sdnbk in 
vrater The idosaccharic add was formed from idonic add by 
treatment with nitric odd, and yielded ciystalHae caktam and 
ci^iparaidta. 

oaAtkni to d» Zoological Sodet/s Gaidcas dadftg 
tha post wade Indmla a Brown Capnehin (Cdur >Assaw) 
bom Gnkaa, picseoted by Su Sebri^ Bart i a IQqg 
Purrakeat (A^miebu w^wfeftsr) fiom AastiuHa, p s a ae n ti d 
by Us Qtaigb Gawsan ] two White Stoihs (Clbwds oBa), 
EEfOpagfe pnasnted by Sk Chariea Fayne, Bart i on Ondan 
Bont^c {MmUrba ksrtuhmm), European, ptesaded by Mt H, 



NATURE 


«55 


31. 1895] 



fa, two Hjrbnd Wldfeocu (bctiw«ailf«ww n«/ w w *i^«nd 
jrr<i«), bred in Enf^lnnd ptesentcd by Mr WeUoley 
J a Gape Viper {Ctmtus rimitofm), two Rnioeenl 
nybiMM) fiom South Aftica. piaMiiMd by 
Matcham , a Great KancuDu (ifamipM 
Mi depoMted, two Hunter’s Spiny Mice (^drsMiyj 

wArt^* bom in the Gardens * 


OUR ASTRONOMICAL COLUMN 

RmrUBKFDKD’s SlBILAR PHOTOGRAPHS, — The TROnter 
weifa of die late Dr Rutherturd in (diotogiaphie star charttnd 
M gpidnaUy aMmnnng a form which gives resulu a high 
SGMtdfie valoa. In 1890. Dr Rutherford presented his original 
iM0divei, many of them taVen more than twenty years ago ti 
tbe Cotnmbla College Obaervator), New York, together with 
some tliir^ volumes of measures of certam star photographs, 
andPlraf J K Rees was authorised to arrange for the dimsuon 
ed the p^ographs After Dr Rutherfurd s death in 189a, his 
son, l^thermrd Stuyvesant, genemudy provided foods for con 
tbnmg the reduction and publication of the measures Tlie 
reanlta obtained for the stars t f the Pleiades group, and for the 
Stan about g Cygni have already been publisaed, as well as an 
mveatigation of the parallaxes of ^ and dCassuipeie Tothese 
are now added two papers giving foil details of an mvestigation 
(rf the parallax of e Casnopei-e and of the reduction of positions 
of suty two stats in the n^hbourhood New YarL Acad 
din , vol vni «I, 381) Using three pairsof eompanson stars 
the parallax omucm for q Cassiopei t is o 44J dt ° <>43 > or 
takiM SIX pairs, o 465 d: o 044 (see NATURE, sol lu 
p 61k In view of the difficulty of getting eompanson stars 
smtabiy situated either vnth rLS|iect to poeitinn angle, «r 

j.j-—j conwdend desimble to take a larger numUi 

hence six pairs were reduced, being nil that were 

_, „,jreued on the plates m both seasons of the >eir 

Only tbe tiuM pairs which lead to (he first named vidue 
hoiRver, aie so ntuated with reference to the paiallaclic ellipse 
as to give good coeffiuents for the parallax 
RADtAi Vruiciufs Of Sah R^ —The recent spectioseo|ac 
mvesbotions of the velocities m the Saturnian system fomishan 
admiraole illustration of the accuracy at present attainable in 
this department of astronomical research Prof Keeler M 
Desfauidies, Prof Campbell and Or Belopolsky have each in 
tumdireeted their attention to the planet, and the fillaiimg 
tiiUe bnngs together the different results olitained, and compares 
them with the computed velocKies - 

> qnotar al ExeeM of vsUkiI) 

vsknly of for i iiMt sdga 

-•- of nng 

3 6 km per sec 


103 km per sec 
94 . 

9 77 

9 4 .• 


It dint omears 
vSoaSeaid^ t! 


47 


39 


stn^ of 
teadeis 0 


the hands of competent observers, the 

_ _jw em^yed for tbe detenmnatioo of 

along the fane of sight may be rdicd upon to give 
m watch are correct to within one kilometre per second 
le fix results depending upon the nraasuremMit of more than 
vdoeity, abttlt greater latitude must be allowed 

-to the olnection of M Deslandres and Prof Secbger, 

droact^ results do not strictly prove the meteontic 
of the nng, Prof Keeler has pouted out thvt any 
other expla n a tion wbxm isMpilstent with tnen can only be re 
■wded os artlfieial, <x inhmemW improbable (ifjf Nach 3313) 

U tbe mig ware oon^wsed of ooneentne sedid rings s line in 
the q^eotnim would be made up of short atnugbt Uttw, like an end 
viewcfaflll^ ofstaua Prof Keeler does not coA^^hu own 
idt o fi igi n s pht c^Mlde of showing more than toi subdivi 
siooit fix ]f the number were greater than tbfa,the step like 
MiU^Mn of the lines would be destroyed fay nfinyoidable errors 
Hi gntdfagfhnt up to a certain point the a%t would still be 
imuMBtlnthawM4niiigofthelm». He findK hosrever, that 
lie d e finiti on of Ae Imcs in the nephriun eT the rum is less 

edbetad by gufcbax errors tleu thnt Unmef the iSinet, a* : 

Iniglit btenaotM tf dwtaneawereamoolb^te«Khas would 
be proAioodfli the cam of a meteontic n4g ^ 
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. Thr Cap* OMcavATORV —Dr GilPe report of the work 
rdone at the Gape Ofaservatoiy dnntm 1894 has been cnetnbuted. 
It opens by plying out that the chief d^eratnm in astronomy 

' -Mie past decade has been an adequate provision fix the 

if astropbyaies m w southern henunhere As the 

_of Naturb are aware, Mr Frank McClean, F R S , 

has given to the Gape Observatory a splendid equipment for 
such work, ao the need has been met, nnd n harvest of results 
may be looked fix as soon ss the instrument u erected With 
reference to this generous gift, the report says that tbe teleacope 
«ill have a photographic lAgoel glass of >4 mebes aperture and 
feet fiml ttn^, and be provided with an objective 
pnsm of tbe same aperture havimr a refnetmg angle of 71 ° 
Mounted parallel to this there wiU be a vinial telescope of 18 
inches aperture and of the wme focal length as the photographic 
telescope The eouatonal mountmg will have complete circum 
pohr motion fimrithin ro° of theeenith , and will be sufficiently 
elevated to allow of a slit spectrosciqie suitable for determimng 
motion m the line of sight Such a spettroscope will also be 
provided liy Mr McClean, together with an observatory of bght 
constnietioD The instrument has been for some time under 
ronstniction by Sir Howard Orubh and will profaablj be com 
pleted befort the end of 1896 

Among the work done with the astro (diotographic telescope, 
wt notice thst, after rejecting all plates of insufficient exposuie, 
or which are otherwise faulty, only 70 of the plates for the 
Catalogue, out of 1632 areas assigned to the Cape, remain to be 
done Of the chart plates, 263hTVL been passed as satisfimtory 
Measures of the ebameters of the photographic discs of a 
variable stir in Vela together with those of nine comparison 
surs prove the former to he a variable of the Algol type, its 
period being about 5d 2ah 2401 4s A complete discussion of 
the light curve and period will shortly be undertaken 
The researches on the solar parallax have been earned 
forward, three sections of tbe work, on the observations of the 
minor planets \ ictona and Sat^o having been passed through 
the press The manusenpt ot the definitive discussion of the 
observations of \ ictona has been sent to the printers, while the 
computations of the solir ixrallas fiom the observations of 
Sappho and l>r I 1 km s reductions of the observations of Ins 
ate completed 


A N I rdinary general ineeUng (rf the Institution of Mechanical 
Lngineers was held on the evemi^ of Wednesday and 
Thursdaj Oetolier 23 and 24 at the Royal United Service 
Institution Whitehall the Couniil having lent their new 
theatre for the jiurpose The luilding of the Institution of 
Civil Engineers, where the Mechanicvl Engineers have heU 
their Ixmikm meetings for jeirs, u now in process of re 
building It IS to lie hofied however that the Institution of 
Mechanical bngmeers will, before long, have their own 
premises 

There were three papers down fi r reading on the first day of 
the meeting — 

‘The lie 
Burstall 

“ Report (n the 1 die I xpenments upon the Kfiici^ncj of 
Ropes and Belts for the Transmission of FOwer, translated 
by Prof David S I 
“ Observations 01 
of Ropes and Belu fi 
David S Cappm 
The chair was taken on each evening at 7 jOs by Prof 
Alexander B W Kenned), F RTK On the first evening 
Mr Burstall s paper was read and dmeussed 
The electric l^hting of Fdinfauqgh » in the hands of the 
Corporation It was deeidsd upon in 1893, when the work of 
denning and snpenntendmg the scheaw was entrusted to Prof 
”-° ■' "—’mt of the It 


1 lectric IjghUpg of 1 dinbuigh, by Henry / 


) Capper 

s on Uie 1 die b xpenmenis upon the Lflicien^ 
elu for the Transmission of Power, b) Irak 


Kennedr, the President rfir.- - 

pomt of view the city consists tffo distncts In one the 
nooses ore close together, and tbe demand fix hgbt may be ex 
pected to be foiily concentiated, m tbe other ft will be more 
scattered. Having legstd to the difiinent districts to be served, 
and taking mto account all the local ditiunstaiices. It was decided, 
rtor ctmqMnson of the vanous sysbsms of sop|^ and dutnbu 
Don whKO could be used, to adqit a low tension three wire system 
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for the central and northern dwtnct, and an alternating; cnrrent 
high tenwon qrctem for the loathem and eastern district, both 
sjfstems being worked from one central station, and under the 
same control and management A good site was found for the 
cential station between the Caledonian Railway and Dewar Place 
TTie boiler house is designed to contain seventeen hmlerL of 
which at present only six are m place They are of the dry 
hacked marmt type, each lo^ feet mean diameter and is feet 
lung, with two Ihines flues 3) feet inside diameter, and 166 
tubes of 3 inches internal duuneter The boilers are of steel 
uith wroi^t iron tubes On the top of the boilen are fitted 
super heaters, each having two nests of tubes enclosed between 
the top of the boiler shell and a fire bnck casing above hach 
consists of thirty two vertical flat coils of wrought iron tube tl 
inches diameter Sinclair s mechanical stokers are fitted to each | 
boiler, and are driven by an electric motor The mam steam 
pipe forms a complete ring round the present b iilers T his ntm 
Joins the engine room main at two points, and is provided wntb 
valves, so that the failure of any one ppe will put only the cor 
respondmg boiler out of use The pump room contains at pre 
sent one duplex steam |>ump and two three throw pumps driven 
electrically, each pump spKully designed to run with a large 
range of speed and for this purpose can br connected with either 
the 330 volt or the 115 volt msins A kennedy water meter is 
connected with one lange of feed pipes, so that the whole of the 
water going to the boilers can be measured In the pump room 
IS ptac^ the eieetne motor for driving the mechanical stokers 
with Its counter shaft The oosl brought in the railway trucks 
IS at present stored in the east end of the boiler house on the 
stMion being extended the coal will te stored over the boiler 
house, and let down through shoots to the mechanical stokers 
In designing the plant at present in the boiler house provision 
for extensions has lieen kept in mind, md the arrangements are 
such that new j lant cm be added it sny time 

The engine rooms are si le liy side, forming really one room 
divided by a line of columns w hich carry the roofs and the beams 
for the travelling cranes The engine room next the boiler j 
house 18 reserved for the 1 iw tension plant the other contsins the 
high tension plant A platform raised 4 feet aliove the enmne 
room floor level runs the wh >le way icross the west end of r> >ih I 
engine rooms ind on this are pi iced the switchb aids and 
re^uliUng genr for b >th the low md high tension systems The 
machinery at present m the I iw tension engine ro im consists of 
eight engines four of too I M 1 two of 350 1 11 P , and two 
of 360 I If I with their d)nxmus and provision is made for 
eight mjre engines of 360 I II 1 m tM future All are 
Willans central valve engines dnvmg their dynami s direrl All 
the dynaiii is are tw p ilc shunt wonn 1 machines with drum 
armatures nil woun I t give 370 vi Its except two which are 
diiven liy two too I H I en^lnc8 these two are wuuiid to give | 
133 V Its being used ns lialancing machines on the three wire 
system 1 he steam piping firms, with ( art of the lailer house 
nnf, a lomplete ting riund the 1 rw tensun engine roim and is ^ 
connected with the hiiler house ring at two 1 oiiits The mam 
ring la 8 inches internal diimeter throughout The straight 
lengths are of steel with thick flanges screwed and I razed on 
the tee pieces and valve hoses ire it cast inn and the bends of 
copper with steel flanges All I ends are of large radius and no 
expansion j nuts are used < r required The engines are erected 
in pairs, md are connected with the main nng by two long copper 
bends 1 he pipes are slung liy long rods from hnu kets hxed on 
the walls or columns so as ti albw free movement The main 
exhaust lupes are of cast iron and ate led through a Berryman 
feed heater, m the boiler house to the chimney Irovision is 
made for three more heaters when requiad TTie whole of the 
machinery stands on a concrete foundation block feet thick, 
which u separate fr >m the foun lations of the walls 
The mam leads from the dynamos are drawn through curved 
wrought iron pipes let into the concrete, into chases m the centre 
of the engine foundation block along which thei^re earned to 
the chamber under the switchboard platform The leads from 
the field winding off the machmes are also earned in the same 
manner to their regulating resistanees , the switches for thoe 
renstancei are fixed upon the handrail on the platform m front 
of the switchboard, the leads from the resistances being brought 
up through the posts of the handrail The iwitehboard, and 
the whole of the apparatus for regulabng the dynamos and the 
batteries, and for the distnbution of the current, are placed on 
the platform, and an directly under the eye of the engineer in 
chaige Tha switchboard consists of seven slate panels, each 
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about 7 feet high, and standi 4 feet from the west wuU of 
the engine room The arrangement of the ssntchboofd and 
conductors was next described 

The battery room has a fire proof floor covered wltli amd 
resisting asphalt The battery eonsisu of ita eeUs of tfes new 
Cromptim Howell plate t^ It u divided up nrto two 
half batteries, positive and negative, and u attan^ m two 
tiers on foar rows of stands, whfeh are of east iroi^ with woo^ 
longitudinal bearers carrying the celts, the eight hospital oelis 
are arranged on separate stands AU the cells are stinikw, atid 
have each a nominal capacity of looo ainpere honn, the normal 
rate of discharge being aoo amperes ITie battery has ample 
capacity to meet the ivhole of the load of the station from day 
li^t till the evemng thus dunim the summer time it can do the 
bating during more than half the twenty four hours The 
hi|^ tension portion of the station coosists at present of only 
two engines and alternators with their switctaaoard, and the 
rectifiers for arc lighting with their regulatuig arrangements and 
switchlioard but in the immedwte future, this plant will be 
considerably extended Fach of the alternators is driven duruct 
by a Willan s three erank engine of 150 I II P , on the same 
bed plate The alternators are of the “ Portsmouth type, 
with sirae modificaii ins necessary owing to their increased 
speed f 450 rev ilutions per minute Their armatures are 
stationsry anil are of great strength the core conasbim of 
sheet iron segments is solidly bolterl into the framuig of the 
machine with the c ils threaded through holes in the sheet iron, 
welt insulated ami tompletely enclo^ in brass boxes The 
held magnets rev ilie and consist of two heavy cast steel disea, 
having V n their ircumference claws projecting sidewayi altcrn 
ately over the held winding which is between the discs, and 11 
well pr lected frem injury Phe exciting cnrrent is taken from 
the low lensi in swilchliosnl at 330 volts and is only a few 
amperes The aliern'itors work at in electromotiva force of 
between sooo iml 3300 volts with t frwjuency of 53I figures 
complete ilternitions ]>er second Opposite ti the Uternators, 
and standing m the same foundation block are placed the 
Ferranti reetihers f r the senes arc lighting These are three in 
numltr one f r uhofthetw circuits an 1 one to spare 

In the three viia system of du,tnbutinn for the northern «id 
central distri is the elec tr imotive force lietwein the two outer 
conductors | isitive and negative is 330 volts while that lietween 
the middle wire and the positive or ntgative is iie volts The 
latter is the el (1 motive fi ret c f the lamM m the consumers 
premises ni ir ul le liemg now expenenced in obtaining glow 
lamps t > w rk u this electromotive force or even higher The 
feeciers from th station are c mnected to the distnbuting mams 
at suteen ji inis ihry consist of tw > eonductois only, the 
positive and n gnlive the middle wire is interconnected 
through It IS n irli as p issil le and is brought hack from three 
distnetson thi ystem The cables are pul in ixuallel at the 
station nnd iie < nncetiin only is made to the switchboard 
The pisitive ml negative sides respectively of all the feeders 
arc out in |iarallel at the switehlxnrd but any feeder or feeders 
can lie put on a eparite machme if required As far as p wstble, 
consumer!, in ei I street and district are balanceil against one 
another by o nn cting them alternately between positive and 
middle wires ml lx,lween negative and middle wires large 
consumers have ill three wires taken into their premises and 
their lights bala ned against one another in a similar manner 
Bat however cuefully this balancing is rh ne it is impossible to 
get a really nccinte balance the out of balance current 
vanes from h lur t hour and even from minute to minute, aiKl 
IS diflerent on hfterent days of the week The amount out of 
balance is ci mjiensated for at the station by means of the 
balancing machines one of which can be put on either nde of 
the system the I alancing dunng the light load u done from the 
battery alone I ight wires, forming potential leads or pilot 
wires an brought i^k from all three conductors at each feeding 
pomt, and are e nnected to the feeder volt meters on the switch 
board so that the pressure at the feeding points at any part of 
the system u directly known at the stabon, and the necenaiy 
rqpilation made fir keepum the electromobve fixcc constant 
The distnbubng nuuns are brought bock to the station, bat ore 
used onlr for the supply of light and power there, no regulation 
IS done on the inains anywhere, except to the feeding points. 
No high tension feeders ordistnbntiDg mains haveyet been hid, 
but wOl be added hter 

In regard to road work, practically the whole of the du 
tnbuting mams sre loul as cable msuloted with uidia rubber 
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heavily bouded, drawn into DouUoa stoneware casing under the 
footways, and into either Crompton Davu east iron easing or 
cast iron pipes nnder the roadways At all crouings, and at 
intermediate places on the foot ways, bnck junction boxes are 
built Wherever safficient space has been found under the foot 
ways, the feeders have been laid as ban. copm strip, earned on 
stoneware waolitors m concrete culverts ^ross all roads, and 
whMe there has not been sufficient space for culvert, the feeders 
are laid in Siraieiis armoured cable, laid direct in thi ground 
All the feo^ have been designed to have a total drop of 44 
vohs at fall load Potential leads, by which each feeding point 
IS connected bach to the suuon, consist each of three sets of 
wires, insulated with specuiUy prepared paper, laid up tocher 
and coveted with the same matenal a lead tube being onwn 
over the whole AH of the cable connectioiit are madi. by com. 
ctmnectois, sweated on to the cables, and fitting into |,un metal 


The author concluded Xn stating that he had endeavoured to 
describe the amuittment of the plant and mains, and any details 
in their design tjaS construction which might be of interest, with 
out discussiim genend principles or the sdvantages or dis 
advantsges of wy indivuioal s^em 
In the discussion which followed the reading of the paper, the 
chief point raised was the advisability of using a dual system of 
sup^T , but the author veiy well disposed of the objections 
raisM m this direction by pointing out tnat the area to be dealt 
with consisted of two duUncts dififeniig wulely m character 
For one the high pressure alternating system was most desirable, 
and for the other a low tension system It is easy, as Mr 
Burstall aaid, to maintain that either system is wrong if the du 
advantages of that system are given undue prominence, and the 
advantages of the rival system are brought prominently forward 
Of caurse, the benefit of the high tension alUmatiiig system 
consisted m the saving of copper^ but that was a thing that 
perhaps would not work out in mctice exactly in the same way 
aa It was presented in theory On paper, a huger mam wras rc 
quired for low tension imnsmisMon, but pnuucally there was 
often no saving m copper As a matter of fact there is, however, 
an economy in matew in the feeders It becomes a queation 
of faahuice of advantages, whether certain points shall be seen 
Seed to the saving of copper Mr BnisUlI stated that so far 
as Edmburgh was concerned, no lets than six schemes were 
worked out in detail before it was deaded to adopt the plant 
dmenbed in the paper The discussion also rawed over the 
question of superheating steam, the efficiency of iced pumps, 
and vanons other engmeenng details, which, however, it is not 
necesmn here to confer in connection with an electneal paper, 
especially aa no new fiuua of importance were added to one a 
uironnanon upon these matten 
The second paper, on the 1 ille experiments with ropes and 
belts, does not nm any extended notice at our hands. Hie 
Soafai Industnelle du word de la France had the question of 
transmission of power brought before them by a paper by M 
V Dttbreiul, ana it being ctmsidered advisable to obtain mor« 
information on thu subject, a coininistion was appointed, and 
the Institution of Mechanical Engmeera was inviteu to send a 
representative Venous trials were made with ropes and belts 
under different conditions Owuw to the want chiefly of dyna 
mometer records, no very exact i^res coiila be deduced from 
the experiments, so fiu as the actual power transmitted was 
concciiicd An elfort waa made to make the experiments com 
parative ea between topes and belli, by keeping the expenmental 
cooditiona in both cases constant It is somewhat doubtful, 


A long discussion followed the reading of the paper, which 
crupieo the rest of the evening 1 erhaps the most interesting 
art of It were the remarks of Mr Cramjiton, who stated that 
he Question of transmusiun ropes and belts did not possets 
-ny longer the importance it once did, as within a few yewi the 
silent, flexible connecting rod called electricity, would supersede 
all other methods of transmission so that ropM and belts would 
only be found exhibited m museums, as mecWucol cunosities of 
a past era 


ropsaOf bdu^wertused '^is conchmon, bowew.’muat te 
dsnth- 


PaL Gn^ m hu paper, commenting on the esperunenta, 
attempted toarrlve at some ooacluawn aa to the effideney of the 
whole qrstem His tauet sme sxcellaitly worked oat, but he 
himself ackaowletfe^ thst the data upon which he bued his 
cahu ht fons might be open to qaeation Altbooi^, therefore, 
the e^penaents may net be of great use to fotore dengneri of 
maddamy, the thanks of EngUsb engineers are nom the leas 
due to the SoeUtd InduatrwUe fur their ooertesy in umtittg the 
InadtutMii of Mechanical Engmeera to send a rcpnaentative to 
watch the proceedingfc The Institntion is alao to be cmi 
gratdatfd m befog ^ to send so coalpntciit aft observer as 
Fiof. Capper as their rspneentative 
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RECENT FISHER Y LJTERA PURE 
'T'ilF gt.neral report for 1894 of the Fishery Board for 
bcotland contains evidences of the revolution which is 

r Ltly but steadily effecting a complete ch uige in the methods oC 
fishing industiy llierL is a farther falling off m the 
number of fishermen and fishing boats engaged in the hemng 
and line fishing The sailing iraft continue to give way before 
steam trawlers and steam hm.r«, and the competition for the 
best markets it bnnging about an increased ccntialuation of the 
fishing industry 1 he smaller and healthier creeks and villages 
are being gradually depraulated, and the larger porta are 
becoming overcrowded The summer hernng fidung is being 
forsaken for line fishing, which can be proiecuted all the year 
round Steam hneis arc consequently increasing rapidly m 
number, and dunnL the past yeai have proved most successfol 
Indeed m spite of the falling oft in the means of capture, the 
decnase m the total quantity of fish landed, as compiued with 
the returns for 1893 amounted to only 19 oooewts Thu state 
of things may be attributed to the fact that the steam trawlers 
and lintra are able to proceed much further out to sea than 
SBilmg craft snd an able to fiidi over fresh grounds where large 
catchn arc frequently obtained Being larger and stroagei, 
moreover these vessels are to a great extent indepentfent of 
wind and weather, which senoukly affect the movements of the 
smaller sailing boats. Hemng were locally plentiful, and 
of a quality never excelled within modem times They 
were espeeully abundant in the Orkneys and Shetlonds— 
where the catch was double that of 1893—and in the Campbell 
tosm area but the hemng fishery m the Hebrides was a^n a 
fiulure, and this is the more to be regretted os Stornoway, the 
most important centre for bng, alao exhibited a huge bUBag off 
in the returns of the latter fish It u gtatifouig to not^ a 
slight increase in the returns of flatfish, eapecuUy in view of the 
complaints of the depletion of groundii frequented by them The 
increase may however be due to the ttsnb made by faeam 
trawlers working on fresh and more distant grounds For the 
first time m the Board s returns a table u given of the number 
of persons engaged m Scotch fishenes on sea and land, 
there are mote than 117 000 people taking some part m the 
various branches of the industiy 
The report of the same Boud on Salmon Fuhenea shows 
that the season of 1894 was in most dutnets below the average 
On the other hand, salmon disease appears on the whole to have 
been lew prevalent during 1894 than in the previous year 
In an uiteieating and amusing article on the North Sea 
fishenes (“Journal of the Manne Biological Asaoeiatiaa,’’ vol 
111, 1895), Mr Holt devotea especial attention to the queation 
of the destmction of immature fish The fimt that there 
Ims been a dimmution of the fish supply during recent 
yean seemt to be thoroughly established, although the im 
moved boats and methods of fishuig render tMs decrease 
lew striking than might otherwise be the case The alhged 
cause of this diminution is over fishing, that u to wy over tiawl 
ing, but inshore tiawfen, shnmpars, and other fishmmen do not 


Holt h 

queation They are necessarily incomplete, aa tune and oppor 
tunity did not permit of wide investigation, they are, however. 
Curly complete ui the case of the plaice, one of the moet important 
of our flat fishes, and Mr Holt’s evidence conceinw this fish is 
very stnking He states that during a whole year^ trawling on 
the North Sea grounds 57 per cent of the {doice brought to 
Illy immature, and bad thua never had a cnance 
, aind so contributing to the mainten 
Conference of 189s the ase lunit for 
^ I, they are marketable atthiesiie, 

ahhouA not sexually matnee, for Mr Holt finds that oa a rule 
North Sea plaice ore not matiue until they attain a length of 17 


shore were sexually immature, 
of reproducing then species, w 
once of the supply In the O 
phtico was made 10 inches, 
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inches. Ush \siy in sl/e under diffei,^. - 

ilifTerent srew, and on the south west coast the limit of 
iiwturity m ptaiceis 13 incheii according to Mr 
\n immense number of the small plaice brought tu luamn we 
caught on the eastern grounds, and this area forms also a 
nursery and sjiawning haven for turbot, brill and soles. The 
numlier of idaice above to inches on these grounds is inconsider 
lible , and if a size limit of 13 inches for plaice brought to market 
were enforced, even during the spnng and summer only, such a 
limit would Miflficc to keep trawlers off these grounds which 
umild thus be left unmolested In conclusion, Mr Holt con 
sidcrs various remedud measures for checking the depletion of 
the North Sea grounds, and of enabling the fish suraly *- 
FLiuver I but the only iiracticable method at attaining tnu 
at present is by legislation based on the principle of the 


['III:, author has exammed the detaiU of development of the 
^ colony from a single spore, in numerous species, by 
iinploying microscopic plate cultures, which can be kept under 
ubiMvation under a one twelfth and even a one tucntielh oil 
immersion, or by making pure Khtukfrajbarate of the gi 
colony on cover slips covered with s thin film of gelaiine 


importanc 


n affecting the form, 


estcnl, lapidit} 0/growth, and oilier characters of colonies. 1 he 
elasticity of the gebuine, the presence of moist films on the sur 
face of the gelatine, the rate df (sbght) liciuefiiction, &c , all 
Ijeing of importance, in explaining the shapes, &c , of submerged 
colonies—“ whetstone shaped,” mnrutoid, spherical, or tuned 
colonies—the mode of emergence and spteadir^ over the surface 
of the gelatine, the formation of radiating fringes, indcscmt 
(ilatefc, h.c 

Kxpoiuie to light during the development of liquefying 
coloncs may profoundly aflect their shape and other properties, 
a phenomenon closely connected with the retardation of 
Iiquefoctlon and growth Pigment bacteria may give nsc to 
umectly colourless races wbra cultivated under certain con 
ditinns, and the colour restored fay ogam changing the conditions, 
a fact which the author has not only confirmM with red forms, 
fait which he diows to lie true of a vulct bacillus. Species 
commonly desenbed as non motile show active movements 
under certain cfgiditkms, and the sizes of bacteria are not con 
stqpt in different regions of one and the same colon) UeUils 
hake been worked out fur senes tA types, the extremes of which 
(lifiSsr considerably in liquefying power, and essential difference 
m the appearance of a colony may depend on the amount of 
liquefying posser evinced 

Spmecunous cases of travelling films, the lobes and contorted 
tresses of which move like amoeba: over (he sur&cc of the 
gelatine, were also examined 

The tacts point to (l) differences in colonies even of one 
species may dmiend on much more subtle differences m cultures 
then are usually recognised (2) vanetal differences may occur 
in taro faaeUh cn the same species (isolated from the nver), due to 
the diffinent vuassitudcs the two individuals have been subjected 
to during their sojourn in the water (31 the difficulties met with 
in diagi^iw “ species” of hactena with the aid of works of 
knosm authmtr, are partly due to varieties of the some species 
being recorded cy different observers under different names, and 
the author thinks some more conidstcnt pre arranged plan of 
wMking oat the characters of such forms should be developed Iqr 
bacteriologists than at present exists 

Kfl APaLSB BAClfcRIUM 

The author has uolsted from the Thames a form which gives 
aU the ordinary reactidft of a boetenum in plate<ultares and 
tube^huree in gelatine, agar, potato, broth, milk, &c. 

It is a lodkJikefotm. i p thick, nnd np to 2 or 4 p kmg, stains 
like a haciUm, and cannot be distinguished from a true Schixo 
mycete bv 4ie methods in common use 

On eultivatilig it under high powers—one-twglfth and one 
twentieth cH immersions—from the single eell, nowrever, it w 
found ttddm small, shortly branched myoeha, the growth and 
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Its true nature can only he escertained by the itolatioe and 
culture through nil stages from the single cell, loeordug to the 
original methods of getatine cultures of Klebt, BrejUd, add Tte 
Baiy, which preceded and sumresled the methods emolagMd by 
bacteriologists; and the frets recovered raise intercauQg ques¬ 
tions OS to the character of alteg^ "branching” hacteria on tiw 
one hand, and the multiple derivation of the wterggeneous 
group of micro-organisms, termed bacteria m general, on the 
other 


Cambriiv.k.—T he following have bemi appoiqjtcd Examiners 
in Natural Science for the current ocademicu year ■—Physies 
Dr O J Lodge, F K S ,and Mr L R. Wilberfotce. Elemen 
taryPhysics 1 Mr H F NewallandMr S Skinner CSieinistiy 

R MeUlola, FR.S, and Mr W J Sell -- 

Chemistry Mr F H Neville and Dr S 
Mineralogy Prof N Store Maskelyne, F R.S , and Mr H A. 
Mieis. Geology Prof G A. T Cole and Mr H. Woods. 
Botany Dr H, M Word, F R b, and Mr H. Wager 
Zoolo^ Prof S J Hickson, F R.S , and Mr S F Henner 
Elementary Biology Mr A. C. Seward and Mr J T lister 
Anatomy Prof A. Macalister, F R S., and Prof A. M 
Pateixon Physiology Mr W B Hardy and Profc W D 
Halliburton, F KS Pharmaceutical Chunutry Mr A. Ivatt 
and Mr K. H Adie. 

Dr Glaisher, F R S , and Mr R, T Glazebrook, F R,S , of 
Tnmly Colley and Prof G B Mathews and Mr A. Ek H. 
Love, F R S , of St John’s College, have been appowted 
Examiners for Part IL of the Mathematical Tripos ; and Prof 
Ewing, F R.8 , Pnif Reynolds, F R.S , and Mr J B. Peace, 
of Emmaittel College, have been appointed Exammers for the 
Mecbamcal Sciences Tripos. 

The twenty second annual report on the local lectures 
has just been issued It touches upon a number of rater 
esting questions Of the work temporarily undertaken for 
County Uouncils three years ago, the only portion that remains 
vigorous is that corned on in connection with the Norfolk County 
Cwncil in the preparation of teachers m elementary achooli to 
teach science subjects in evening cUsses. These courses, given 
in the county of Norfolk, have been supjMeraented by practical 
laboratory work m Cambridge during the Long Vacatmn, whiiffi 
has been attended by teachers holding scholarshipt from the 
Norfolk Council The Syndicate state in the report that they 
are persuaded that this is a wrork of great value, and that they 
beli^ that it is in this direction, rather than by the provision of 
oidmary technical courses for rural audiences, that they can now 
best aid the technical education work of County Councils. 
Durum the past session the scheme of certificates has been 
remowUed so as to encourage more conbnuous and systematK 
work, and has already begun to show good results. The moat 
important part of the report is that in which the Syndicate 
announce their intention to appeal for funds to enable the 
University to develop and extend the work in a more systematic 
way by placing inrtumUr districts in charge of superintendent 
lecturers, who hiII form a direct link between the district and 
the Umversity Appended to the report is a special report fay 
Dr R. P Roberu, the secretary for lectures, in which a frige 
scheme fra the future development of the W(^ is sketched and 
practical proposals suggesteo. 

A Dhuctorv of Sdenee, Art, and Tecbnica] Colleges, 
Schotds, and Tearfaen in the United Kingdom, by Mri. R. S. 
Linefaam, has been published by Chapman and HoU. 

Tha dirakpiry will undoubtedly provff of groat nine to aU who 
are canearned with scientific and technical adneatum. It can- 
tains s list of achools arnnged stphshetically aooording to towns, 
with the names of secretanes, principals, end teachi^ and the 
number of students taught js each subject There Is also an 
alphabebad list of names qM addresses of teachers of aefrnoe, 
art, and technology, onanged wader the beodinga of soUects 
taught Other frfonnation of partfonfrr nse to tea d um 
under the Science and Art Denaitment, and needed ww 
and then by all raomoten of metnentare seienblie eduea- 
tkm, will be found in the volume. Coinpfrte the dlnctoiy fr 
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lild the tau;her> of a srowl^ and Ooi 
t mbowhty^Ted i 


educational wo* The la 


gettiM tagedier tlw facta which make up the contenta mnit I 
haye Men toatenie, and it ia to be hoped that, now the work j 
haa bean done, the anpport required to enanre the animal 
pnbUoatioa of the directory will not be lacking If the book 
only makea leachera in technical adioola and madtutca lealiae 
that they are part of one organic whole, having for ita object 
the eatenaioa of acientific knowledge, it will accompliah a much ; 
deaiied end 

Th« Report of the Technical Lducational Committee of the 
Berka County Council la optimiatic, but it u not diatinguiahed 
hy deacriptiona of any very noteworthy development!. Berk 
foire la an agncultural county, and that is tantamount to ai»iM 
that little encouragement u given to acientific edocaUon. Such 
counties are not willing to te taught much about principles, 
what they will tolerate, are Mibjects like jiractical butter making, 
lanndiy work, poultry keeping, hedging, andhorae-ahoeing, but 
to attempt to teach agncullunsta anything much b^nd 
manual dexterity, u to court opposition. However, the 
Technical Education Committees are doing bomethmg to 
educate the agricultural mind to a belter appreciation ot the 
benefits to be derived from science, though it must be confesud 
that thW'rate of progreis, is extremely ^ow Berkshire, along 
with Oxfordshire and Hampshire, contribute towards the main 
tenanceof the University Extension College at Readitqj, and, 
in reoognttion of the satirfactory development of the agricultural 
department of the college, the Board of Agriculture recently 
panted a sum of £sioo, and the money could nut have been 
better bestowed. The vanuus courses of study at the college 
are well arranged, and valuable field experiments are earned on 
By paying over the sum of ,^400 to the college, the Berkshire 
Committee ensures efficient instruction for the students under 
their care, and that 1* a very important consideration, for the 
supply of {'nod teachers, competent to teach science m tt should 
be taught, is compamtivcly small, to say nothing at the labor 
atory accommodation essential for truly scieni& instruction 
In spite of the facilities thus offered, the lectures in elementary 
science arianged for teachers were not successful, It would be 
a great pity if the Committee had to dtsconimue this part of thetr 
work on account of the want of support by the teacher for 
Vwhom the lectures are intended The other ways in which the 
QHDraittee disposes of the funds allocated to technical education 
are eireiling continuation dosses, scholarships, dairying, fomery, 
and bee R^pmg. Aid Is also given to clossn in the principles 
of agriculfutt, raensunition, botany, drawing, horticulture, 
chemistry, mechkhks as apphed to apiculture, and to manual 
instnction in woodwork ana metolwow 


Thx Brussels correspondent of the TIfowrrejMrtithat the elec 
tncal and anatomical institutes founded % M Emdst Solvay, and 
presented Whim and other dnnon to tM University of Brussels, 
were ofocuuly inaugurated on Monday, under the presidency of 
the Buigomaster, assisted by M Groux, the Chancellor, and the 
entire t^y of professors. Delegations from the English and 
Continental UniversiUes have ntsponded to the mvitaiion of the 
Brussels University to take part m the senes of flia organised 
in celebration of the event. 

It was announced a few weeks ago that the Treasury has 
thoughts of reinstating King's College, London, in the enjoy 
ment of lU share of the grants made to Umvemty Colleges. In 
consequence of this decision, the Council of the Allege have 


SOCIETIES AND ACADEMIES 
London 

Pbyu^ Society, October Mr IVelter Beily, Vice 
Prement, ia the chan.—Prof J, Perry read a paper, W kimseli 
and Mr H F Hunt, on the rievetojwnent of attiltrafy functions. 
Onring the discussion on Prof Hennd't neper (April 13, 
1894), one of the euthors desenhed a giapUral method of 
devet^ng any arbitrary fiinction in a se^ of oOer normal 
forms Am sines and coabies, such as Bessel’s ot umal spherical 
haimonict. The method ooimsted m wrapping the curre which 
Rpicsents the ftnetion TMnd a specially shaped cylinder, not 
dmidar, ud projecting this curve on to a eertaia phmtt. Many 
fbontbs were w^ed in Sading with anctifM « nffident 
number of cocgdinatei of foe trace of the eyMMlMr for a 
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Zeroth Beseei development. The labour, however, was un 
necessa*, since the cooiduuUe mow troublesome to calculate is 
not ream needed, the projection only taking phmMn one direc 
tion. To develop any arbUrarv function of x (say y) in normal 
forms, the real difficulty consists in finding the value of an in 
tegralsuchas J'y 0 (s) dx where Q(r) is some tabulated 
function If now s is another ubulated function vvhirh is the 
integral of Q (4), the required integral is jjft/s If the values 
for y for 2$ equidistant values of i are known, from r = o to 
X = a l.et the corresponding values of s he tabulated, and let 
a lurve be drawn uith the values of y as ordinates and the 
sralues of s as abscissae , the area between the axis of and this 
curve gives the value of the integral required The authors give 
four t^es containing the alwcisve for the four hrst terms in tha 
development in Zeroth Bessels They have tested the methixl 
by applying it to the calculation of a known function in terms of 
ronal sphencal harmonics, and the agreement between the 
true vdue of the coefficients and those found is very satisfactory 
Prof Henrici said the method was a new departure, since m the 
place of an instrument of complicated design the authors only 
used a planimcter andpencil and paper, a^ obtained the satni. 
degree of accuracy Tlu. fiwt that ihi senes employed to test 
the method consisted of a finite numlicr of terms seemed to him 
an objection Prof Karl Pearson had in a recent conversation 
informed him of a method for the development of functions which 
he (Prof Pearson) had recently discovered This method was 
not, however, so simple—at le.ut m most cases—as that of the 
authors. Prof Minchin thought it would add to the mtelli 
gibiluy of the paper if it were stated that the method was similar 
to that emplowo when LSjiaiHling in terms of a Founer senes 
or m spherical harmonics. In tb^ cases you have a function 
winch, when multiplied by other (unctions of different orders, 
lulls all the tvrms cxcejit one. (>raphic methods ought, in his 
opinion, to be very much offener employed, and he con> 
sidered that there was no problem m physical matbematics 
of which the solution could out be olitained by gtatihic 
methods. He would also like to know if Prof ftiry 
had obtained a graifoic method of cakulatmg Bessels. Mr 
Trotter agreed with ProC Minchin as to the neglect of graphic 
methods. He regretted that Prof Perry did not cootinue to 
consider the meth^ as the projection from a cylinder, os be had 
found the method of wrapping curves round a cylinder most use 
fill Prof Perry m his i^ly and he had adojitcd the expaasnm 
they had employed, under the imj»essK>n tlwt the test was a 
particularly severe one He had not discovered a graahie 
method of cakulatmg Bessels. The reason they gave upwe, 
cylinder was the immense labour involved m calculating the y 
coordinates of the trace, which would afterwards be of no use 
m the devcloinnent of the function.- Mr F W Lanehester read 
lyxiper on Inc radial cursor, a new addition to the sbde role. 
Theonbnary form of slide rule enables calculations to be made 
which involve multiplication and division, also involutioa and 
evolution where the indices are integers. The radial cursor allows 
of the solution of probienu in which fractional tndtees occur j 
for example, m questions involving the adiabatic expansion of a' 
where an expression of the form/sssconst bos to be 
dealt with, and wnert y is not an integer, nor is il conrtant 
for all gases. In this case it a neccsrary to provide tome ready 
means of dividing the scales on the rule and uider proporttonally 
to the value of y, which conesponds to the dlvisun and multi 
plioOKoo of the respecUve logarithms of the quantities dealt 
with in the proportion of the indices of y and a, ae 1 and y 
This proportioiiate division of the scales is effected in the new 
cursor by a ndud index arm which ^arranged to svring about a 
Sind fixM to a sliding bar running in ^tdes at right anglMto the 
rule All readings are taken at the points of intersrollllttof a 
(me on the radius arm and the edges of the slide The distance 
of the prrot, on which the radius arm turns, from the scale, and 
therefore the value of the index enmlcwed, is read off on a scale 
fixed to the transverse bar /tft C, V Boys loiti that owing to 
the kindness of the author he had been able to try the cursor, 
and had found it of great service in dealing with questions of 
adiabatic expansion The new addition to the slide rule suffers 
under the seme disadvantage as the rule itself, namely that a 
verbal or written descnption seems so very much man complex 
then is the actual operation when using the rule TMLAntbor's 
device might be described as an india-rnbber slide>raMj for it 
pafoimed the tunctlon of a slide rule in which tbe gnaaatioM 
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of the slide wire mide on india nibiier so that the ntio of the i 
len^h of the srak on the rule to the length of the scale on the 
slide might be altered at will, and thus insolution and evolution 
with frictional indices performed Mr BlaWeiley asked how 
(lowers less thm unity were dealt with Prof S P Thompson 
and Mr Trotter expressed their admiration for the author’s 
method of “ stretching the scale Mr Hur&tall said he had 
attempted to apply a simil ir method to the 1 uller rule, but did 
not succeed, since in this scile there was only one scslc He 
ho|xd the authors method could lx. applied in a fuim such that 
1 greater leruracy than one in 300 could Ik i lit lined Mr 
Bourne th night the fact that the point ofmterscrtion 1 f two lines 
inclined it in ai ute angle had to lx read was likely to limit the 
accuracy 1 he author having replietl, the Society adjourned 
till November 8 

Academy of Sciences, October ii M Marey in the 
chair —The decease of \1 Hellriegel (( orresixindent of the 
Isural I conomy Sertion), at Bernlniig \iilialt on SriXember 
24 w IS announced to the A ideniy A studj of griphite ex 
traetid from a pegmatite li) M Hcnn Moissan 1 he author 
concludes from the im]iressinns of markings on the grajihite 
crystals trinsferred ti surrounding quartr end felspii that the 
griiihite existed Ixfc re thi pegmatite was fomiid Tliisgranhite 
much resembles graphite f imud in the electric furnace in fused 
metals and in ly have Ixcn formed under somewhat simitar c on 
chtions \ study of some vaiieties of gripliite hy M Ilenn 
Meissan (,ra]ihiles fimnd in nature miy lie chvicUil as recom 
mended by M 1 u//i, int 1 iiitumescent an I nc u intuniesc ent 
griphites The firmer ipixai to have lieen pr xiueed in fused 
metUlic masses the taller liy the action ol a raiscil tempeiiturc 
on iny vaiietycif ainciqihous earb n On the M unur Obser 
vatory,hy^f I erroun Deliils ire given e incerning c liser 
valions on the surfiee of Venus Ihe lick c f ilteration m the 
eharacteristu s of the (Xirt of the siirfue sieved during a eon 
siderable Mine supports behiaparelli s conleiiliiii that the planet 
can only r itite with great slowness — M Maseart (iresented an 
'* \tlis of the ‘isinomals and seeulir viriilionsof teiresinal 
magnetism by M Al cU Tillo Ihegenerile n hisionsablt 
to be driwn from a stu ly cjf the lines of secutai v inition ire 
(i) the changes of the elements so cKcurthat in me hemis|hire 
they aie p silive and in the c ther ncgitive , (a) there is a gnat 
similonty between the trace c f the is inontals and that of the lines 
of eqiMl secular variation I rof Norm in I ockyir presented 
some (ihotographs of stars|Kctra taken with in ob)tctive and 
pnsm made by the Brothers Henn The lines in the s|Hetmm 
of Bell itnx corretjxind to those of helium 1 he al sorpti m due 
to the atmospheres of slats showing few lines is due mostly to 
h^romii ind helium—The following articles by M Cruls are 
(inntecl in the Corresjxmdenee (i) fosi^c es geo^raphieis Tlie 
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Kios, fuir dehorn Joad Ooines and Harbaeelit dong the Centml 
Railway (3) I.es clemenls 1 limatoingiques clc Kio (,iveii by 
a discussion of data from 1851 to i8cjo (3) f clipses tie Soled 
et occultations -On a long period inequality in the Imgitude of 
Mars, by M (1 Leviau An empirical c irrectmn prop wed by 
Newcomb to the Le Verrier tables of gecKcntiic longitu le and 
auppoaed to be due to a want of suffic lent precisi m in the deter 
mination of the theoretical value of a eixmcient is shown by the 
odthor’a calcuIaMcinf by an independent mrthexi not in lie 
required Iw any error in the tibles, as his results agree exactly 
with Le Vemer’s figures —On the deform iticm of surfaces, by 
M Paul Adam —A correction to be applied to readipgs of 
mctaotatic thermometers by M Scheurtr Keslncr The cor 
rection discussed ix to be applied to the Walferdin or Beckmann 
thermometer to allow for the mercury in the upper reservoir, 
which 18 for the time being inactive as regards expansion shown 
on the scale —Study on the latent heats of vaporuation of fiitty 
ketattes.of octane and cleeane,and of diethyl and dimetiwl car 
boMtet,byM W I onguinine With regarcl to Trouton’s formula 
= a constant (where M u the molecular weight of the 

sttbatance, S laiti latent heat of vaponsaUon, and T its absolute 
boiling p«nt), the results so £u obtained wanrnnt the geaeral 
conclusioiis (i) For each of the groupe that have been studied 
^ is very nearly constant (3) It vanes notably fer different 
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substance of tfie same type within I S pet cent 
potasnum denvativesof baunquuione, by M Ch Astre; 1 
quinone contoink only two atoms of hydrogen in its inoi«ui> 
replaoable by a metal The diketona. nature of bensoq uin one 
It supported by the author’s results —On the compontioti of nee 
imported mto France, by M Balland —On tne tosKity of 
irelylene, by M N (jirFhant Acetylene u pouonaui when it 
occurs in air to the extent of 40 to 79 per cent, but u not nearly 
so injurioufc as ordinary lighting gas M H Moisaan added 
that pure liquefied acetylene possesses an agreeable ethereal 
ixlixir and causes no mconvenience when breathed m small 
quantity —Serotherapy in the treatment of cancer, Iw MM } 
Mfricourt and ( h Kichet —On a new Lamellibranch \%ctaitntM 
austraUt) commensal with an rehinoderm, Iw M Felix Bemard 
—On the age of the lignite fortnauon of Southern Chilt, the 
Auricaria group, the Chilian equivalent of the Laramie and 
f hico lejrn group of North America, by M A F Noguis — 
On the dmly variations r>f relative humidity, by M D ^nibs 
On new'olwervations in the Padinar chasm (lajt), by M t A 

Martel _ _ 
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